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INTRODUCTION 

Liver is an important target for toxicity produced by 

drugs, xenobiotics and oxidative stress.
[1]

 Exposure to 

chemicals used in different industrial processes may 

induce liver toxicity.
[2, 3]

 because most chemicals are 

metabolized in liver and toxic metabolites generated 

through the metabolism are the main causes of liver 

damage. Nephrotoxicity is caused by several xenobiotic 

substances which damages proximal tubule, the portion 

of the nephron with greater sensitivity to nephrotoxic 

effects. Some chemicals which cause damage to 

proximal tubule are cadmium, hexavalent chromium, 

mercury and palladium.
[4]

Potassium dichromate 

(K2Cr2O7) is a chemical compound widely used in 

metallurgy, chrome plating, chemical industry, textile 

manufacture, wood preservation, photography and 

photoengraving, refractory and stainless steel industries 

and cooling systems.
[5]

 Potassium dichromate is a 

hexavalent form of Cr and has been demonstrated to 

induce oxidative stress and carcinogenic in nature.
[6, 7, 8]

 

Emblica officinalis Garten, commonly known as amla 

(synonym Indian gooseberry), is one of the fruits which 

contain bioactive components that is thought to have 

antioxidative properties is widely used in India
 
as a 

traditional medicine.
[9, 10]

The present study is aimed to 

evaluate the ameliorative effect of Emblica officinalis in 

potassium dichromate induced hepatotoxicity and 

nephrotoxicity in male wistar rats. Liver biomarkers 

ALP, SGOT, SGPT and protein and Kidney biomarkers 

ACP, creatinine, urea and protein in serum were 

evaluated. To assess oxidative damage LPO, SOD and 

GSH were also determined in both tissues. This study 

was aimed to investigate the ameliorative effect of  

Emblica officinalis  on potassium dichromate 

toxicity.Pretreatment with Emblica officinalis mitigated 

the toxic effects of potassium dichromate indicating the 

therapeutic potential of Emblica officinalis. 

 

MATERIALS AND METHODS 

Preparation of extract 

The powder of dried fruit of Emblica officinalis (EF) was 

obtained from Ayurvedic pharmacy, Chennai and was 

extracted with 50% ethanol 25 g/ 100ml in soxhlet 

extraction assembly. The fruit extract powder dosage 

was fixed as 250mg/kg from previous literature. 

 

Animals and experimental protocol 

24 Male wistar rats weighing 150-200g and the age of 

12-22 weeks were obtained from BRULAC, Saveetha 

University, chennai-77 and were housed in a ventilated 

room at 25 ± 5°C under a 12 h light/dark cycle. The 

animals were accessed free to standard laboratory feed 
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ABSTRACT 
Potassium dichromate is a common inorganic chemical reagent, most commonly used as an oxidizing agent in 

various laboratory and industrial applications. Potassium dichromate, a Cr (VI) compound, is the most toxic form 

of Cr (VI) and has been demonstrated to induce toxicity associated with oxidative stress in humans and animals.A 

single intra peritoneal dose of Potassium dichromate (15mg/kg body weight) dissolved in sterile saline (0.9% Nacl) 

increased the levels of serum creatinine, urea, activity of SGOT (serum glutamate oxaloacetate transaminase), 

SGPT (serum glutamate pyruvate transaminase), acid phosphatase (ACP) and alkaline phosphatase (ALP) in serum 

and reduced the activity  of SGOT (serum glutamate oxaloacetate transaminase), SGPT (serum glutamate pyruvate 

transaminase),alkaline phosphatase in liver tissue and acid phosphatase in kidney. Depletion in reduced glutathione 

(GSH) and superoxide dismutase (SOD) was observed in liver and kidney tissue. It also caused enhancement in the 

levels of lipid peroxidation (LPO) in liver and kidney.Pretreatment with E. officinalis at doses of 250 mg/kg body 

weight, prior to intoxication  of Potassium dichromate showed significant reduction in the levels of serum  

creatinine, urea, activity of SGOT, SGPT, ALP, ACP and tissue LPO. There was also increase in tissue SGOT, 

SGPT, ALP, ACP, reduced glutathione and SOD. The results suggest that E. officinalis inhibits hepatic and nephro 

toxicity in wistar rats. 
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and water ad libitum. The study was approved by the 

Committee for the Purpose of Control and Supervision of 

Experimental Animals (CPCSEA) having Registration 

number and date of registration: 

SU/BRULAC/RD/005/2014, March 20th, 2014. 

CPCSEA guidelines were followed for animal handling 

and treatment.Rats were divided into four groups of 6 

animals each.Group I (Control) received normal 

laboratory feed and water,Group II (toxic) received 

15mg/kg/bwt of potassium dichromate dissolved in 

sterile saline(0.9% Nacl) as single IP injection,Group III 

received 250mg/kg/bwt of EF in water through oral 

gavage for 14 days and at the end of 14
th

 day the rats are 

treated with potassium dichromate (15mg/kg/bwt ) and  

Group IV received 250mg/kg/bwt of EF in water through 

oral gavage for 14 days. 

 

Blood collection 

Blood was collected from retro-orbital plexus of the 

animal by capillary pipetting after anesthetizing the 

animal.Serum was separated by centrifuging at 3200 rpm 

for 10 mins and it was used for the study. 

 

Tissue homogenate preparation 

All the animals were sacrificed by cervical dislocation, 

Liver and kidney  tissues  were dissected, washed in 

physiological saline, (0.9% Nacl) homogenised for 5 min 

in ice-cold 0.1M Tris-HCl buffer solution (pH 7.2; 1:5 

w/v) and  centrifuged at 8000 rpm for 30 min. 

Supernatant were used for estimation of selected enzyme 

activities. 

 

Biochemical parameters 

Serum urea was determined by the method of Geyer and 

Dabich
 [11]

 and creatinine was estimated by the method of 

Broad and Sirota.
[12]

 The activities of alanine 

aminotransferase (ALT) and aspartate aminotransferase 

(AST) were assayed following the method of Reitman 

and Frankel method,
[13]

 Alkaline phosphatase (ALP) and 

acid phosphatase (ACP) were estimated by the method of 

King
[14.15]

 in serum and tissue. The total reduced 

glutathione was determined by the method of Moron et 

al,
[16]

Lipid peroxide level by Yogi et al
[17]

 and protein by 

Lowry et al 
[18].

The activity of superoxide dismutase was 

determined by Misra and Fridovich method.
[19]

  

 

Statistical analysis 

Results are expressed as Mean ± SEM (from 6 

experiments from each group). The statistical 

significance of differences between the experimental 

groups was calculated using “t”test. Analyses were 

performed using the statistical software Graph Pad 

InStat. Results were considered significant when P < 

0.05. Group II compared with Group I, Group III 

compared with Group II and Group IV compared with 

Group I.*p<0.01,**p<0.001,***p<0.0001 and  NS= Not 

significant 

 

 

 

RESULTS 

 
Fig-1: Effect of K2Cr2O7 induced changes in serum 

urea level and its ameliorative effect by   Emblica 

officinalis  

 

 
Fig-2: Effect of K2Cr2O7 induced changes in serum 

creatinine level and its ameliorative effect by   

Emblica officinalis 

 

 
Fig-3: Effect of K2Cr2O7 induced changes in serum 

ALP activity and its ameliorative effect by Emblica 

officinalis. 

 

 
Fig-4: Effect of K2Cr2O7 induced changes in serum 

ACP activity and its ameliorative effect by Emblica 

officinalis.  
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The Figure 1 and 2 indicates the levels of urea and 

creatinine in serum. The urea level (P<0.0001) and 

creatinine level (P<0.0001) were increased in Group II 

when compared to control. The levels of urea (P<0.001) 

and creatinine (P<0.01) was lowered in group III when 

compared to group II. The Figures 3 and 4 represents the 

activities of alkaline phosphatase (ALP) and Acid 

phosphatase (ACP) in serum. A highly significant (P < 

0.0001) increase in levels of ALP and ACP were 

observed in group II due to potassium dichromate 

treatment.  In group III (K2Cr2O7 + EF treated) ALP and 

ACP activity were lowered to normal levels significantly 

(P<0.0001) compared to group II. 

 
 

Table-1: Effect of Potassium dichromate induced changes in protein level in serum, liver and kidney 

homogenate and its ameliorative effect by Emblica officinalis 

S.No GROUP TREATMENT PROTEIN(g/dl) PROTEIN(mg/g of liver tissue) PROTEIN(mg/g  kidney tissue) 

1. I Control 3.15±0.2 3.76±0.3 3.44±0.1 

2. II K2Cr2O7 0.93±0.2
*** 

0.74±0.1
*** 

0.93±0.1
*** 

3. III K2Cr2O7 + EF 2.48±0.4*** 1.88±0.1*** 1.78±0.1*** 

4. IV EF 3.49±0.3
NS 

3.61±0.2
NS 

3.60±0.2
NS 

 

Table-2: Effect of Potassium dichromate induced changes in Aspartate aminotransferase activity in serum and 

liver homogenate and its ameliorative effect by Emblica officinalis 

S.No GROUP TREATMENT AST(IU/L) AST(µm/min/mg protein) 

1. I Control 48.0±0.5 62.67±1.7 

2. II K2Cr2O7 120.0±4.0
*** 

18.3±0.6
*** 

3. III K2Cr2O7 + EF 69.67±4.6*** 42.5±2.9*** 

4. IV EF 48.67±0.9
NS 

63.1±1.5
NS 

 

Table-3: Effect of Potassium dichromate induced changes in Alanine aminotransferase activity in serum and 

liver homogenate and its ameliorative effect by Emblica officinalis 

S.No GROUP TREATMENT ALT(IU/L) ALT(µm/min/mg protein) 

1. I Control 64.6±1.7 68.3±1.8 

2. II K2Cr2O7 109.1±2.2
** 

18.5±0.8
** 

3. III K2Cr2O7 + EF 78.8±1.5*** 44.33±1.9*** 

4. IV EF 65.8±2.1
NS 

66.3±2.4
NS 

 

The result in Table 1 depicts the protein level in serum, 

liver and kidney homogenate. The protein level (P< 

0.0001) in group II was reduced significantly when 

compared to control group. The level of protein returned 

to normal in (P<0.0001) group III when compared to 

group II. 

 

The results in Table 2 and 3 represent the activities of 

Aspartate amino transferase (AST) and Alanine amino 

transferase (ALT) in serum. A highly significant increase 

in levels of AST (P < 0.0001) and ALT(P < 0.001)  were 

observed in group II due to potassium dichromate 

treatment whereas in group III (K2Cr2O7 + EF treated) 

showed a significant (P<0.0001) change to normal levels 

in AST and ALT activity when compared to group II. 

The Aspartate amino transferase (AST) (P<0.0001)  and 

Alanine amino transferase (ALT) (P<0.001) activity in 

liver homogenate was reduced significantly in group II 

when compared to group I. There was a significant 

change in the enzyme activity (P<0.0001) in group III 

when compared with group II as represented in the table 

2 and 3. 

 

Table-4: Effect of Potassium dichromate induced changes in reduced glutathione level in liver and kidney 

homogenate and its ameliorative effect by Emblica officinalis 

S.No GROUP TREATMENT GSH(nmoles/min/mg protein) GSH(nmoles/min/mg protein) 

1. I Control 14.1±0.4 14.6±0.3 

2. II K2Cr2O7 8.3±0.1
*** 

8.4±0.1
*** 

3. III K2Cr2O7 + EF 11.0±0.3*** 10.8±0.4*** 

4. IV EF 14.6±0.2
NS 

14.6±0.1
NS 

 

Table-5: Effect of Potassium dichromate induced changes in Lipid peroxide level in liver and kidney 

homogenate and its ameliorative effect by Emblica officinalis 

S.No GROUP TREATMENT LIPID PEROXIDE(μmoles/g) LIPID PEROXIDE(µmoles/g) 

1. I Control 3.23±0.09 3.30±0.1 

2. II K2Cr2O7  6.61±0.3
*** 

6.97±0.2
*** 

3. III K2Cr2O7 + EF 5.31±0.1** 4.56±0.2*** 

4. IV EF 3.15±0.06
NS 

3.35±0.09
NS 
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Fig-5: Effect of K2Cr2O7 induced changes of ALP 

activity in liver homogenate and its ameliorative 

effect by Emblica officinalis.  

 

 
Fig-6: Effect of K2Cr2O7 induced changes of SOD 

activity in liver homogenate and its ameliorative 

effect by by Emblica officinalis.  

 

 
Fig-7: Effect of K2Cr2O7 induced changes of ACP 

activity in kidney homogenate and it’s ameliorative 

effect by Emblica officinalis 

 

 
Fig-8: Effect of K2Cr2O7 induced changes of SOD 

activity in kidney homogenate and its ameliorative 

effect by Emblica officinalis 

The level of reduced glutathione in group II (K2Cr2O7 

treated) was reduced significantly (P<0.0001) when 

compared to non-treated group I in liver and kidney 

homogenate. The reduced glutathione level returned to 

normal significantly (P<0.0001) in group III when 

compared to the group II as represented in table 4.The 

table 5 represents the lipid peroxide level in liver  and 

kidney homogenate in the group II (K2Cr2O7  

treated)significantly elevated (P<0.0001) when compared 

to group I. In group III LPO level were significantly 

(P<0.001) lowered in liver and kidney homogenate 

(P<0.0001) compared to the group II. 

 

The alkaline phosphatase (ALP) activity (P<0.0001) and 

super oxide dismutase (SOD) activity in liver 

homogenate (P<0.0001) were reduced significantly when 

compared to control. The activity of Alkaline 

phosphatase (P<0.0001) and super oxide dismutase 

(P<0.0001) in group III were enhanced to normal when 

compared to group II as represented in the figure 5 and 6. 

The Figures 7 and 8 represents the activities of Acid 

phosphatase (ACP) and Super oxide dismutase (SOD) in 

kidney homogenate. A highly significant (P < 0.0001) 

decrease in levels of ACP and SOD were observed in 

group II due to potassium dichromate treatment whereas 

in group III (K2Cr2O7 + EF treated) observed a 

significant (P<0.0001) change in ACP and SOD activity 

to normal when compared to group II. 

  

DISCUSSION 

Potassium dichromate (K2Cr2O7) is a chemical 

compound widely used in metallurgy, chrome plating, 

chemical industry, textile manufacture, wood 

preservation, photography and photoengraving, 

refractory and stainless steel industries and cooling 

systems.
[5]

 Emblica officinalis Gaertn (commonly known 

in India as Amla, Syn. Phyllanthus emblica L.; Family: 

Euphorbiaceae) is regarded as “one of the best 

rejuvenating herbs” in the Ayurveda: an Indian 

traditional medicinal science. Emblica officinalis extract 

contains several antioxidants such as emblicanin A and 

B, gallic acid, ellagic acid, ascorbic acid that possesses 

strong antioxidative activity.
[20, 21]

 The fruit extract has 

many pharmacological activities for the treatment of a 

number of diseases and is a constituent of many 

hepatoprotective formulations.
[22]

This study was 

undertaken to elucidate the protective effect of Emblica 

officinalis in potassium dichromate induced 

Hepatotoxicity. 

 

The levels of aspartate aminotransferase, alanine 

aminotransferase, alkaline phosphatase and acid 

phosphatase are largely used to assess organ damage 

induced by potassium dichromate.Studies reported both 

hepatic markers (alkaline phosphatase, alanine and 

aspartate aminotransferases) and kidney function 

markers (urea and creatinine) were found to be 

significantly increased in the serum of rats treated with 

potassium dichromate (10 mg/kg b.w, i.p.) as compared 

to the control, suggesting hepatic and renal stresses by 

potassium dichromate. Renal damage induced by 

K2Cr2O7 has been previously reported to be associated 

with oxidative stress.
[7,23,6.24,25]

 Elevation of AST,ALT 
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and ALP is due to the leakage of this enzymes from 

organ into blood stream due to organ damage.These 

enzymes are normally located in the cytoplasm and 

released into the circulation after cellular injury.
[26] 

ALP 

is a membrane bound enzyme,
[27]

 while ALT and AST 

are cytosolic enzymes.
[28]

 These enzymes are highly 

concentrated in the liver and kidney and are only found 

in serum in significant quantities when the cell 

membrane becomes leaky and even completely 

ruptured.
[29,30]

 A rise in serum level or decrease in tissue 

level of these intracellular enzymes is an index of 

damage to the liver cells.
[31]

Elevation of aspartate 

transaminase and alanine transaminase have been 

reported in serum of  Potassium dichromate treated rats  

at 24 and 48 hr.
[32]

 

 

Serum urea and creatinine (serum markers of kidney 

functions) have been considered the most important 

manifestation of severe tubular necrosis of kidney.
[33,34]

 

Hany A.,et al.
[35]

 reported subcutaneous injection of a 

single dose of potassium dichromate caused a significant 

elevation (P < 0.05) in serum urea and creatinine. 

Administration of dried fruit extract of E. 

officinalis (EO) 600 mg/kg, significantly normalized (P < 

0.01) serum creatinine and urea levels as compared to 

cisplatin (8 mg/kg; i.p.) - control group rats.
[36]

  

 

Liver cells synthesize albumin, fibrinogen, prothrombin, 

alpha-1-antitrypsin, haptoglobin, ceruloplasmin, 

transferrin, alpha foeto proteins and acute phase reactant 

proteins. The blood levels of these plasma proteins are 

decreased in extensive liver damage.
[37]

 

 

GSH is a tripeptide (L-𝛾-glutamyl-L-cysteinylglycine) 

responsible for protection against ROS and other reactive 

species and detoxification of endogenous and exogenous 

toxins of an electrophilic nature.
 [38]

 Depletion of GSH 

decreases the antioxidant capacity and leads to oxidative 

stress.
 [39,40]

 Rats treated with K2Cr2O7 presented low 

GSH levels in comparison with control, probably due to 

the oxidative stress induced for the K2Cr2O7 exposure.
[41]

 

and reduction in GSH levels might be due to its 

consumption in the scavenging of free radicals generated 

by K2Cr2O7. 

 

Emblica officinalis extract was found to increase the 

level of reduced glutathione thus showing an 

antimutagenic activity in mice exposed in vivo to 

cyclophosphamide.
[42]

 Studies on aqueous extract of 

Emblica officinalis revealed  increase in  the level of 

hepatic ascorbic acid and glutathione in rats.
[43] 

 

Excessive ROS production that exceeds critical levels 

can overwhelm all antioxidant defense strategies, causing 

oxidative stress.
[44]

 As a result of ROS formation, the 

antioxidant defense mechanism of the cells including 

SOD and GSH prevent the cell death  caused by these 

toxic radicals so their levels in the tissue homogenate 

were decreased specially at higher doses.
[45]

 The 

significant reduction in renal SOD activity (P <0.05)  and 

renal GSH content (P< 0.05) following potassium 

dichromate administration was  reported by Hany A et al.
 

[35]
  Potassium dichromate treated group showed increase 

P< 0.05  in hepatic tissues in the levels of MDA and a 

decrease P< 0.05 in the levels of GSH at 48h.
 [32]

 The 

SOD activity in the liver showed significant increase in 

group (Cd + 200 mg Amla) (P < 0.0001), in comparison 

to group (Cd alone),
[46, 36]

 reported increase in the 

activities of GSH (P < 0.01) and SOD (P < 0.05) in 

kidney tisues of EO (600 mg/kg) pretreated group 

compared to the cisplatin (8 mg/kg; i.p.) -control rats. 

 

There was a significant increase in the concentration of 

MDA after 48 h of potassium dichromate administration. 

These results are in accordance with those obtained by
[47]

 

who detected oxidative lipid metabolites in K562and 

J774 cells exposed to Cr (VI). The increase observed in 

lipid peroxidation may be due to the formation of 

hydroxyl radical through a Fenton/Haber-Weiss reaction, 

catalysed by chromium.This radical is capable of 

abstracting a hydrogen atom from a methylene group of 

polyunsaturated fatty acids enhancing lipid 

peroxidation.The significant elevation P < 0.05 of  renal 

MDA content following potassium dichromate 

administration was reported by Hany A.,et al.
[35]

 It is 

known that tannoid compounds found in Emblica 

officinalis fruit had inhibitory effect of lipid peroxidation 

by its free radical scavenging nature.
[48]

 The TBARS 

levels in the liver and kidney were reduced significantly 

(P< 0.0001) in Cd + 200 mg Amla) treated group rats 

compared to the group exposed to Cd alone
.
.
[46]

 And 

reduction in the level of MDA (P < 0.05) was reported in 

kidney tisues of EO (600 mg/kg) pretreated group 

compared to the cisplatin (8 mg/kg; i.p.) -control 

rats.).
[36]

 

 

Emblica officinalis contains effective broadspectrum 

antioxidants and free radical scavengers, helping to 

reduce disease and slow the aging process. The use of 

amla as an antioxidant has been examined by a number 

of authors.
[49,50,51,52,53,54,55.56,57]

 The presence of 

phytochemicals such as alkaloids, flavonoids, tannins, 

terpenoids, ascorbic acids and many other compounds in 

Emblica officinalis with diverse pharmacological 

activities have been  reported in previous literature.
[58]

 

 

In the present study, hepatic and renal markers were 

preferred because liver and kidney are major target 

organs of toxicity. Liver is vulnerable to toxicity by 

different chemicals as it is the primary organ of 

biotransformation of xenobiotic compounds. The present 

study clearly shows that pre-treatment of experimental 

rat models with Emblica officinalis prior to potassium 

dichromate injection caused decrease in serum levels of 

hepatic and renal markers, thereby providing an insight 

towards its effect as hepatoprotective and 

nephroprotective agent.The ameliorative effect suggest 

Emblica officinalis as a potential therapeutic in Indian 

medicine. 
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