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ABSTRACT 

Paracetamol overdose can cause nephrotoxicity 

with high of uric acid level  as one of the possible 

mechanisms mediating the event. This study aimed 

to examine the effect of short-term exposure to 

therapeutic doses of paracetamol and over-

exposure, in male rat and to investigate 

whetherbetacarotene was effective at preventing 

paracetamol nephrotoxicity induced by these 

exposures 

MethodsScreening of the betacarotene was done. 

Twenty four  adult male rats were divided into six 

groups (n= 4 in each group). Group A (control 

negatif) animals received feed normal  for ten days, 

group B (paracetamol group) received  allopurinol 

1,8 mg/200gBB, and paracetamol single dose/day 

for ten  days 300 mg/200gBB orally.  Group C 

received paracetamol 300 mg/200kgBB,  Group D 

received betacarotene  2 mg/200gBB and 

paracetamol 300 mg/200kgBB, Group E received 

betacarotene  4 mg/200gBB and paracetamol 300 

mg/200kgBB,  and group Freceived betacarotene  8 

mg/200gBB and paracetamol 300 mg/200kgBB. 

respectively, for ten consecutive daysdays of   

administration. Blood samples withdrawn from the 

tail  for uric acid level examination using 

auotocheck tools on day 0, 7
th
 and 10

th
. 

Result Screening of betacarotene showed presence 

of nephroprotectivepytochemicals. Paracetamol 

administration resulted in significant elevation of 

uric acid markers. Treatment with betacarotene at 

doses of 2 and 4 mg/200gBB prevented the 

Paracetamol-induced nephrotoxicity and 

impairments of the kidney, as evidenced by a 

significantly reduced (P<0.05) level of uric 

acid.Betacarotene  ameliorated the effect of 

paracetamol by reducing the markers as well as 

reversing the paracetamol-induced changes. 

Conclusion Carrot contains 

betacarotene,nephroprotective phytochemicals and 

may be useful in preventing kidney damage 

induced by paracetamol. 

Keywords: paracetamol, uric acid, male rat, 

betacarotene, nephroprotective 

 

I. INTRODUCTION 
Daucus carota, commonly known as 

carrot, is a popular medicinal plant with various 

pharmacological activities in traditional and 

modern phytotherapy including antioxidant, 

analgesic, anti-inflammatory, antimicrobial, 

antifungal, diuretic, lithontripic, emmenagogue, 

intra occular hypotensive, gastroprotective, 

hepatoprotective, aphrodistic, nephroprotective, 

antispasmodic, anticancer, antiestrogenic, 

cardioprotective, and wound healing activities 

(Bahramiet al, 2018). No serious adverse events 

have been recorded after ingestion of carrot except 

for some cases of photosensitivityAsri Werdhasari 

(2014). 

Paracetamol (acetaminophen) is one of the 

most popular and widely used drugs for the 

treatment of pain and fever. It occupies a unique 

position among analgesic drugs. Unlike NSAIDs it 

is almost unanimously considered to have no anti-

inflammatory activity and does not produce 

gastrointestinal damage. Paracetamol is contained 

in many preparations, available as both over-the-

counter and as prescription-only medications. 

Because of its wide availability paired with 

comparably high toxicity, (compared to ibuprofen 

and aspirin) there is a much higher potential for 

overdose. Paracetamol is especially dangerous on 

the liver if taken over long periods
3
. If toxic levels 

of paracetamol occur in the liver, the natural 

antioxidant defenses of the body are overwhelmed, 

and the liver is damaged by the buildup of 

dangerous free radicals. Although nephrotoxicity is 

less common than hepatotoxicity in paracetamol 

overdose, renal tubular damage and acute renal 

failure can occur even in the absence of liver 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4480493/#R3
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injury, and can even lead to death in humans and 

experimental animals,. Even at normal NSAID 

dosages, people with compromised kidney function 

can develop NSAID toxicity. Nonprescriptive 

analgesic and antipyretic agent  has been used 

widely paracetamol (Bunchorntavakuland Reddy, 

2013). 

Paracetamol toxicity is one of the major 

causes of poisoning worldwide, and its overdose is 

commonly associated with hepatic and renal 

damages (Placke et al., 1987). Paracetamol toxicity 

is mediated by the activity of its reactive metabolite 

known as N-acetyl-p-benzoquinoneimine 

(NAPQI), which is detoxified by intracellular 

glutathione (GSH). Therefore, an overdose of 

paracetamol will saturate the conjugation pathways 

of GSH and cause depletion of cellular GSH. This 

subsequently led to a reduced capacity of GSH to 

detoxify NAPQI. Increased level of NAPQI 

mediates oxidative damage, and thus enhances 

cellular injuries and organ dysfunction, including 

renal damage (Hart et al., 1994). 

Although the occurrence of nephrotoxicity 

is less common than that of hepatotoxicity as 

reported by researcher, a number of studies have 

documented that paracetamol-induced renal tubular 

damage and acute renal failure can occur even in 

the absence of liver damage, and can be the 

primary manifestation of paracetamol  toxicity. As 

paracetamol overdose is shown to mediate severe 

renal damage, which can be life-threatening, 

antidotes or treatments that could offer maximum 

protection against paracetamol-induced renal injury 

are therefore required. To date, clnicianhas been 

used N-acetyl-cysteine (NAC) for the treatment of 

paracetamol  toxicity (Dilger and Baker, 2007). 

Current evidence suggests that 

Paracetamol-induced hepatorenal injury is 

mediated by oxidative damage (Das et al., 2010; 

Kheradpezhouh et al., 2010). Therefore, the 

alternative treatments for Paracetamol toxicity 

could be achieved using a natural compound with 

antioxidant activity. Daucus carota L.is a root 

vegetable commonly called as carrot, which is a 

biennial plant commonly cultivated in Local South 

Sumatera,Curup City. The most abundant 

phytonutrients present in carrot are phenolics, 

polyacetylenes, carotenoids, ascorbic acid, and 

tocopherol especially betacarotenen. It was 

documented that this plant had the potentials of 

hypotension, antifertility, hepatoprotective, 

antispasmodic, antibacterial,monoamine oxidase 

inhibition, and cyclooxygenase enzyme inhibition.  

Carrort(DaucuscarotaL.), or locally 

known as Wortel, It  hasbetacarotene belonging to 

the Apiaceae  family  has been shown to possess a 

number of biological activities, including anti-

cancer Sharifah Sakinah et al., 2007; Abdul et 

al., 2008), anti-inflammatory (Jaganath and 

Ng, 2000; Somchit and Shukriyah, 2003), 

antimicrobial (Abdul et al., 2008; Kaderi et 

al., 2010), and antioxidant properties (Ruslay et 

al., 2007). Carrot  has been shown to contain 

betacarotene and flavonoid compounds that exhibit 

the antioxidant properties (Pietta, 2000), of the 

plants has been shown to exhibit strong antioxidant 

activities (Ruslay et al., 2007). In a recent study, 

betacarotene, which is the active compound of 

the Carrot rhizome, has been shown to protect 

against paracetamol-induced renal dysfunction 

extracxtpreserving antioxidant (Ibrahim et 

al., 2010).The prophylactic action of betacarotene 

was observed in rats with acetaminophen induced 

hepatotoxicity. However, the effect of betacarotene  

on acetaminophen induced nephrotoxicity had not 

yet been studied. The present study was therefore 

designed to investigate protective effects of 

betacarotene against acetaminophen induced 

nephrotoxicity.In this study, we determined the 

potential protective effects and antioxidant 

activities of betacarotene  against Paracetamol-

induced nephrotoxicity. However, so far, no 

scientific validity has been made to establish it as a 

nephroprotective agentbetacarotene.Hence, in the 

present study, an effort has been made to reduce  

uric acid serum level  by using betacarotene against 

paracetaol-induced nephrotoxicity in male 

animalrats.The effects were determined by 

measuring the levels of uric acid  (indicator of renal 

function),  

 

II. MATERIALS AND METHODS 
1 Betacarotene extraction 

Fresh rhizomes (1 kg) of carrot  were 

collected from Curup, and authenticated by a plant 

at Department of Botany Garden, Palembang, and 

were deposited as a voucher specimen. The 

specimen was cleaned and chopped into small 

pieces and then air-dried at room temperature 

before used ( Mangunsong et al., 2019) 

2. Paracetamol  was procured as marketed 

formulation Indofarma. Allopurinol was procured 

as marketed formulation kimiafarma . The 

diagnostic kits for the estimation of uric acid (Lot 

no) were obtained Check Uric Test Kit.   
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3. Experimental protocol 

All procedures involving the use of 

laboratory animals were reviewed and approved by 

the Animal Ethics Committee of Local Institution. 

Twenty four  male Sprague-Dawley rats (130–220 

g) were obtained from the Local  Animal Resource 

Unit. The animals were housed in a controlled 

environment with room temperature and a 12-h 

light-dark cycle. Animals were fed mouse pellet 

and fresh water ad libitum for a week prior to 

experiments. Rats were randomly divided into six 

groups containing 4 animals each and all treatments 

were given daily for ten days. Paaracetamol and 

betacarotenewas administered 

orally.Phytochemical screening of the betacarotene 

was done. Twenty four  adult male rats were 

divided into six groups (n= 4 in each group). Group 

A (control negatif) animals received feed normal  

for ten days, group B (paracetamol group) received  

allopurinol 1,8 mg/200gBB, and paracetamol single 

dose/day for ten  days 300 mg/200gBB orally.  

Group C received paracetamol 300 mg/200kgBB,  

Group D received betacarotene  2 mg/200gBB and 

paracetamol 300 mg/200kgBB,  Group E received 

betacarotene  4 mg/200gBB and paracetamol 300 

mg/200kgBB,  and group F received betacarotene  

8 mg/200gBB and paracetamol 300 mg/200kgBB. 

respectively, for ten days consecutive of   

administration. Blood samples withdrawn from the 

tail to check  for uric acid level examination using 

auotocheckkit tools on day 0, 7
th

 and 10
th

.All 

animals were weighed and observation. 

 Sample preparation 

Blood was obtained  via tail of rat before and after 

10 days of  treatment. Blood was apply to the check 

test  andtested for serum level of uric acid . 

Statistical analysis 

Statistical analysis was done using SPSS version 

17.0. Data were analyzed using Shapiro-Wilk 

normality test and one way analysis of variance 

(ANOVA) was used for comparison between 

groups followed by post-hoc Tukey test. Data were 

expressed as mean±standard deviation (SD) 

and P<0.05 showed statistically significance. 

 

 

 

 

 

III. RESULT 
Preliminary Phytochemical Analysis 

A preliminary phytochemical analysis was carried 

out for the qualitative identification of 

phytoconstituents in Daucuscarota. 

Paracetamol-Induced Nephrotoxicity 

Twenty-four healthy SD rats of male  sex 

were weighed and grouped randomly into six 

groups (n = 4). Group 1 served as normal 

controlreceiving normal feed and 0.5% 

carboxymethyl cellulose (CMC) orally for 10 days, 

group 2 receiving allopurinol 1,8 mg/200gBB and 

paracetamol doses 300 mg/200gBBand 0.5% CMC 

(p.o.) for 10  days, whereas group 3 considered as 

paracetamol-intoxicated group  receiving 

paracetamol doses 300 mg/200gBB/dayand 0.5% 

CMC (p.o.) for 10  days. Group 4 (DC2) group 5 

(DC 4) and group 6 (DC 8) were considered as 

treatment groups that received DC at doses of 2 

mg/200g/day,4 mg/200g/day and 8 mg/200g/day 

(p.o.), respectively, an hour before paracetamol 

intoxication for a period of 10 days. 

 

Evaluation of Nephroprotective Potential 

After 10 days  of experimental protocol, the 

animals sample blood was collected form the tail. 

Then, the blood was made to autocheck uric acid 

by leaving them for 5-7 seconds and it was appear 

and display the uric acid level by diagnostic kits 

test. The measurement start from day 0
th

, 7
th 

and 

10
th

. 

 

Change in body weight  

At the final day of the experimental 

procedure, the body weights were measured to 

evaluate the change in the body weight from the 

initial body weight and until  after the blood 

collection, the body were weight to assess the 

change in weight among the experimental groups. 

Extraction 

The carrot 500 Gram were cut  to small 

peace, mixer to get fresh juice. Then, filter 

whatman paper No  1. After filtration, add some 

CaCO3  and  it was centrifuge 3500 rpm 15 minutes 

by using  centrifuge. Remove pellet and 

supernatant. Pellet remove from water by   rotary 

vacuum evaporator at a temperature not exceeding 

40°C to get crude extract betacarotene. The yield 

was found to be 0,19% w/w. 
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Tabel 1. Serum Blood Level of Uric Acid and Effect of Betacarotene (Daucuscarota L). on serum levels of 

in paracetamol -induced nephrotoxicity in SD rats 

No Weight  Control Allopurinol Paracetamol BC2 BC4 BC8 Day 

  Uric Acid Parameter mg/dL 

1 **152± 

8,5 

 

3,37± 

0,37 

3,20± 

0,61 

3,43± 

0,22 

3,45± 

0,66 

3,92± 

1,3 

3,44± 

0,66 

0 

2 *155± 

7,10 

 

3,45± 

0,37 

*8,40± 

0,61 

**10,83± 

0,33 

*7,85± 

0,66 

*5,92± 

1,75 

*6,6± 

2,55 

7 

3 **164± 

6,4 

 

3,40± 

0,21 

*6,50± 

0,61 

**12,30± 

1,83 

*7,85± 

0,66 

*6,70± 

0,60 

*6.10± 

1,02 

10 

 Value are expressed as mean± SD, *P<0.05 ,
a
compare to Allopurinol, 

b
Compare to 

Paracetamol, BC = Betacarotene, SD=Standard Deviation. 

 

 

IV. DISCUSSION 
Paracetamol has been used widely   in all 

of age in the world to prevent pain and to cure 

fever.  Despite the use of betacarotenewas limited 

with nutrient , it becomes a promising therapeutic  

due to its potent nephroprotective properties. 

Accumulation of drug tends to be a primary key 

pathological event in paracetamol -inducing 

nephrotoxicity and subsequent renal 

dysfunction.Being as polyenene in nature, 

betacarotene has a strong affinity toward negatively 

charged brush-border membrane components of 

proximal tubule where it forms drug receptor 

complex with megalin, a cationic drug receptor. 

Then, pinocytosis translocates the drug to 

lysosomes, where phospholipidosis takes place to 

interrupt various intracellular renal functions 

leading to renal injury.This renal injury in turn 

manifests the migration of monocytes and 

macrophages to the site of injury by stimulating 

intercellular adhesion molecule-1 and monocyte 

chemoattractant protein while several other studies 

reported the role of reactive oxygen species in 

implicating the pathogenesis of gentamicin-induced 

nephrotoxicity. 

Drugs such as paracetamol  became the 

major implicating factor in the acute kidney injury 

due to indigenous functions of kidney to excrete 

them. This acute renal injury often leads to renal 

failure which in turn associated to other 

pathological manifestations such as nephritis, 

cardiovascular disorders, and diabetes. 

Paracetamol  are clinically effective as 

analgesic  in the treatment of fever, but they more 

commonly implicate the nephrotoxicity by free 

radical generation, loss of brush-border integrity, 

acute tubular necrosis, and glomerular congestion, 

which ultimately leads to reduced glomerular 

filtration rate and acute renal dysfunction.[ 

However, several pharmacological interventions 

such as antibiotics, calcium channel blockers, beta 

blockers, iNOS inhibitors, nitric oxide precursors, 

antianginal, hormones, antiplatelet, statins, 

peroxisome proliferator-activated receptor gamma 

agonists, tumor necrosis factor alpha synthesis 

inhibitors, biguanides, antioxidants, and super 

oxygen dismutase mimetics had the potential to 

halt the progression of gentamicin-induced 

nephrotoxicity, but their clinical setting needs to be 

debated. 

Paracetamol -intoxicated nephrotoxicity is 

functionally evident by the elevated serum levels of 

urea,  uric acid, and creatinine; structurally 

characterized by tubular necrosis,. Similar sort of 

alterations were observed with the allopurinol  

treatment in paracetamol  and treatment groups. As 

an indicative of decrease in uric acid level 

The serum uric acid levels were found to 

be increased because of accumulation by the 

decrease in glomerular filtration rate in paracetamol 

-intoxicated rats, but with the supplementation 

doses  of betacarotene, it dose dependently 

ameliorated the paracetamol -induced elevated 

serum levels of uric acid, and creatinine in BC 2 

BC4 and BC8 groups. However, in BC 4 group, the 

nephroprotective property was found to be very 

prominent with high dose when compared with 

BC2 group. These results notified the improved 

renal function by the effective clearance uric acid. 

Paracetamol seems not  induced weight 

loss resulted from to a great extent by BC 

treatment. The increased  ofweight of paracetamol -

treated rats due to feeding  even normalized by the 

DC treatment. After the paracetamol  

administration, the paracetamol groups showed the 

extensive increase uric acid serum level. BC 
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supplementation showed the marked attenuation of 

that even  implications that uric acid  induced by 

paracetamol.. Thus, the results demonstrated the 

ablated inflammatory events by the cellular anti-

inflammatory properties of polyacetylenes-

betacarotene present in carrot. 

By considering the oxidative stress in the 

pathophysiology of nephrotoxicity, antioxidants 

therapy opted to be an alternative choice in its 

management. Polyphenolic compounds reported to 

possess nephroprotective property by promoting 

antioxidant enzyme system, thereby attenuating 

ROS generation and lipid peroxidation. In evidence 

of this, the polyacetylene compounds of BC can 

contribute to nephroprotective by its antioxidant 

activity. The natural antioxidants  β-carotene, a 

terpenoid constituent of the crude extract carrot can 

ameliorate the nephrotoxicity by its free radical 

scavenging activity. As a part from the all of our 

big research, a little bit  the results of 

biochemically, BC had the ability to halt the 

paracetamol  nephrotoxicity dose dependently by 

having rich antioxidant and cellular anti-

inflammatory property. However, the other 

mechanisms betacarotene properties need to 

observed. 

 

V. CONCLUSION 
Concurrent administration of BC to a great 

extent in dose dependently attenuated the uric acid 

level implications of paracetamol nephrotoxicity. 

Being as a source of rich carotenoid, and 

polyacetylene constituents in carrot, the principle 

mechanism to elucidate the nephroprotective 

potentiality possibly attributed due to its 

antioxidant and cellular anti-inflammatory 

properties. 
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