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ABSTRACT: CHROMIUM (Cr) is a natural heavy metal, found in different forms such as Cr III and Cr VI. The Cr VI 

(hexavalent Cr) is the most common forms and otherwise termed as potassium dichromate (K2Cr2O7), which is generally 

located in the brownfields, public distribution water systems, surface and subterranean waters throughout the 

industrialized world. The exposure of Cr VI in these areas may causes tissue damage (testis, spleen, kidney and liver). 

Our present study to focussed to work with liver and kidney tissues. Therefore, the injuries of renal and hepatic tissues 

are crucial for altering the lipid profiles on the exposure of Cr VI toxicity. Hence, consideration plant extracts like 

Cucumis melo L. fruits have been used in our current study. This plant extract is vital for regulating the antioxidant and 

antihyperlipidemic activity. Therefore, the aim of the present study was to investigate the possible antihyperlipidemic 

activity of Cucumis melo L. whole fruit aqueous extract in Cr VI induced in rats. Treatment with fruit aqueous extract 

showed significant (P<0.001) increased in the level of lipid profile like total cholesterol (TC), triglyceride (TG), low 

density lipoprotein cholesterol (LDL-C), very low-density lipoprotein cholesterol (VLDL-C) level and reduction in the 

high-density lipoprotein cholesterol (HDL-C) levels in 49 days treatment when compared to the control animal. 

Administration of aqueous extract of fruit extracts at a dose of 500 mg/kg showed higher antihyperlipidemic activity as 

compared to their respective groups. The results concluded that Cucumis melo L whole fruit aqueous extract have potent 

antihyperlipidemic activity via the regulation of cellular homeostasis in Cr VI induced male albino rats.  
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INTRODUCTION 

Heavy metals have been discovered to play a significant role in global environmental pollution. These metals are widely 

released into the atmosphere as a result of the extraction of metals from their ores for minerals. Since, heavy metals are 

extremely mobile in the environment, processing these minerals for future usage in various sectors which results in 

environmental cues. They are non-biodegradable substances that tend to build up in the environment [1]. When they are 

created in the soil and water bodies and they pose a hazard to human health by affecting their integral organ. The current 

article to focus on the chromium VI/hexavalent chromium. Therefore, the massive amounts of chromium (Cr) compounds 

have been released into the environment as a result of widespread industrial use of the metal. The oxidation states of Cr 

are primarily consisting in the two forms such as trivalent forms(I) (Cr(III)) has a high proclivity for forming coordination 

compounds, is thermodynamically stable, and is found in all biological systems as the ultimate oxidative state and another 

one is (II) hexavalent form (Cr(VI)), which is connected to oxygen and is an rendering the toxic materials[2]. The highest 

exposure to Cr(VI) compounds in the chromate manufacture, chrome plating, ferrochrome production, stainless steel 

machining and welding, leather tanning industries. Occupational exposure to Cr(VI) compounds has been linked to an 

increased risk of lung cancer. [3,4,5]. 

The Occupational Safety and Health Administration (OSHA) is currently revising existing rules to restrict occupational 

exposure to hexavalent Cr (Cr(VI)) [6]. Cr(VI)-induced cytotoxicity is still a mystery. Transition metals may operate as 
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catalysts in the oxidation of biological molecules, according to research. Therefore, their toxicity is associated 

withoxidative damage [7]. The Cr(VI) compounds are easily absorbed, can diffuse across cellmembranes, and have strong 

oxidative potential.Previous literature hasdescribed that hexavalent chromium may increases ROS concentration and 

followed by inducing lipid peroxidation, which further to exiting the injuries ofhepatocytes and renal cells [8]. Moreover, 

long-term exposure to large doses of Cr (VI) may inbuilt the increasestriglycerides, total cholesterol, and other 

lipoproteins [8]. 

Hyperlipidemia is a group of disorders distinguished by elevated levels of free fatty acids, predominant triglycerides 

(TGs), low-density lipoprotein-cholesterol, and decreased plasma high-density lipoprotein (HDL)-cholesterol 

concentration (good cholesterol)[9]. Hyperlipidemia is the world's fastest growing disease. Nowadays, various man-made 

drugs are commercially available to control diabetes and hyperlipidemia; however, these man-made drugs come with a 

slew of side effects, negative effects, and a hefty price tag. Herbal materials and herbal extracts are alternative therapies 

that have fewer side effects, are less toxic, and are less expensive. Herbals and herbal derivatives contain wide-ranging 

phytochemicals responsible forantihyperlipidemic activities, identical to alkaloids, flavonoids, glycosides, etc[10].  

The fruit is mostly used as a vegetable, and it has sufficient amounts of all important components to serve as a viable 

human food source. Cucumismelo L. is a climbing herb in the Cucurbitacae family. This plant is commonly known as 

"Wild melon," and it is native to Asia and Central Africa, as well as Australia, China, and, India, Bangladesh, Tropical 

Asia and Africa. It is one of the medicinal herbs in the traditional practice of Indian medicine[11].Cucumis melo L. is 

under the family of Cucurbitaceae, this aromaticplant is normally global in countryside and seaside areas. This aromatic 

plant is commonly called as wild musk melon, kachari, small guard [12].The present work is desire to investigate the 

hypolipidemic effect of herbalplantbased drug in countering hyperlipidemia. Hence by using natural plant extract reported 

to possess antihyperlipidemic activity could be a better alternative to allopathic drugs and hence to prevent Cr VI 

associated toxicity.Therefore, present study was undertaken to investigate the antihyperlipidemic activity of theaqueous 

fruit extract of Cucumis melo L. in chromium VI induced toxicity in male albino rats. 

 

MATERIALS & METHOD 

COLLECTION AND AUTHENTICATION OF PLANT 

Cucumis melo L. fruits were collected from vandavasi, Thiruvannamalai, District, Tamil Nadu. All plant materials were 

collected from the months of December to January 2019-2020. Fruits were authenticated by the Siddha Central Research 

Institute, Chennai (Central Council for Research in Ayurveda and Siddha, New Delhi, Under the Ministry of Health & 

Family Welfare, Govt. of India), Reference No: C14022001M.  

PREPARATION OF PLANT EXTRACT 

Extraction was carried out at room temperature under normal conditions. About 5g of shade dried powder of fruits of 

Cucumis melo L. was successively extracted with Aqueous then kept in boiling water bath for 30 minutes. The extract 

was filtered through whatmann No.1 filter paper under reduced pressure. The extract obtained was filtered, concentrated 

by heating at 100℃ in a water bath. 

POTASSIUM DICHROMATE (K2 Cr2 O7) 

It is common inorganic odourless, bright redorange water soluble crystalline powder and waspurchased from scientific 

Lab Chemicals, Chennai. 

ANIMAL AND MAINTENANCE CONDITION 

Male albino rats ranging in body weight from 160 - 180 g were obtained from the Biomedical Research Unit and 

Laboratory Animal Centre, BRILAC/SDCH/SIMATS/IAEC/3-2020/049 Chennai and maintained according to the 

guidelines of CPCSEA under the supervision of Animal Ethical Committee. . All animals were housed under standard 

conditions (25 ± 1 °C, 12 h light/12 h dark cycle) with food and water ad libitum and were acclimated to the laboratory 

conditions for 7 days prior to starting the experiment. 

 

EXPERIMENTAL DESIGN: 

Male albino rats were divided into eight groups; each group consists of six animals (n=6). Group I served as a control and 

was given only clean drinking water. Group II was administered with potassium dichromate 10 mg/kg for 42 days. Group 

III, IV, V, VI, VII & VIII were administered with 500 mg/kg of Cucumis melo L Ascorbic acid and Cucumis melo L  

along with ascorbic acid, respectively. 

Group I - Control 

Group II – Potassium dichromate 10 mg/kg for 42 days 

Group III – Ascorbic acid 500 mg/kg for 7 days 

Group IV -  Potassium dichromate (10 mg/kg for 42 days) + Ascorbic acid 500 mg/kg for 7 days 

Group V – Potassium dichromate (10 mg/kg for 42 days)  + Ascorbic acid + Cucumis melo L 500 mg/kg for 7 days 

Group VI - Potassium dichromate (10 mg/kg for 42 days)  + Cucumis melo L 500 mg/kg for 7 days 

Group VII -  Ascorbic acid + Cucumis melo L 500 mg/kg for 7 days 500 mg/kg for 7 days 

Group VIII – Cucumis melo L 500 mg/kg for 7 days 500 mg/kg for 7 days 
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Body weight of all the animals was recorded during 0th, 10th, 20th, 30th, 42nd and 49th days respectively. 

 

HYDROXYL RADICAL (. OH) SCAVENGING ACTIVITY 

Hydroxyl radical scavenging activity was determined by method as described by Halliwell et al., (1987).  

 

Lipid profile 

The lipid profile of animals was determined by collecting the blood from the retro-orbital route of chromium induced 

animals. The blood was centrifuged at 4000×g for 15 min to collect the serum and analyzed using enzymatic diagnostic 

kits from Agappe Diagnostic Ltd (Kerala, India). The serum was analyzed for lipid profiles such as total cholesterol [13, 

14] triglyceride (TG) [15,16]  and highdensity lipoprotein (HDL) [17]. However, low-density lipoprotein and very low-

density lipoprotein (VLDL) cholesterol were also determined using the Friedewald formula, i.e., LDL cholesterol = total 

cholesterol − (HDL + VLDL) [18].  

 

STATISTICAL ANALYSIS 

Data were analyzed using statistical software package version (SPSS) 7.0. Student’s t-test was used to ascertain the 

significance of variations between male albino rats. All data were presented as mean ± SD of n=6. Differences were 

considered significant at p<0.05, p<0.01 and p<0.001. 

 

RESULTS AND DISCUSSION 

Figure 1: Standardization of ethanolic, chloroformand aqueous extract of Cucumismelo L. by DPPH scavenging 

activity: 

 
 

DPPH is a stable free radical whose absorbance at 517 nm decreases when antioxidants donate protons to DPPH. The 

ability of DPPHreacts with antioxidants and gets converted into 1,1-diphenyl-2-picryl hydrazine. Quantitative analysis 

revealed strong DPPH• radical scavenging ability in comparing with ethanolic,chloroform and aqueous extracts of 

Cucumismelo L. In this study revealed that the comparison of scavenging activity of free radicals was exhibited in Figure 

1. Hence the study results depict that the 50µl/ml of aqueous extract of Cucumis melo L. is most potential activity for 

reducing the free radical induced toxicity when compared with ethanolic and chloroform extracts of Cucumismelo L. by 

DPPH method as compared to standard.    
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Figure 2: Changes in Total Cholesterol (TC) of rats treated with PDC/Chromium VI, Cucumis melo L and 

Ascorbic acid 

 
 

To assess the level of TCtreatment with PDC toxicity, Ascorbic acid and aqueous extract of 500mg of Cucumis melo 

Lfruit extracts depicts in the Figure 2. The level of TC was significantly increased by 59% in PDC induced rats when 

compared with control rats. Subsequently treatment with PDC induced rats along with Ascorbic acid the level of TC was 

insignificantly increased by 6%when compared with control rats. Indeed, treatment with PDC induced rats along with 

Cucumis melo Lfruit extracts depicts the level of TC was insignificantly increased by 2%when compared with control 

rats. Afterwards treatment with PDC toxicity, Ascorbic acid and Cucumis melo Lfruit extracts the level of TC was 

insignificantly increased by 4%when compared with control animal. Finally determine the 500mg of Ascorbic acid, 

500mg of Cucumis melo Lfruit extracts and equal concentration of Ascorbic acid along with Cucumis melo Lfruit extracts 

depicts the there is no significant changes in total cholesterol. Hence it is confirmed that fruits extracts are equal to modify 

the lipid profiles and it was mimicking the control rats.   

 

Figure 3: Changes in Triglycerides (TG) of rats treated with PDC/Chromium VI, Cucumis melo L and Ascorbic 

acid 

 
 

To determinethe level of TG treatment with PDC toxicity, Ascorbic acid and aqueous extract of 500mg of Cucumis melo 

Lfruit extracts depicts in the Figure 3. The level of TG was significantly increased by 35% in PDC induced rats when 
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compared with control rats. Subsequently treatment with PDC induced rats along with Ascorbic acid the level of TG was 

insignificantly increased by 5% when compared with control rats. Indeed, treatment with PDC induced rats along with 

Cucumis melo Lfruit extracts depicts the level of TG was insignificantly increased by 2% when compared with control 

rats. Afterwards treatment with PDC toxicity, Ascorbic acid and Cucumis melo Lfruit extracts the level of TG was 

insignificantly increased by 4% when compared with control animal. Then, finally quantify the 500mg of Ascorbic acid, 

500mg of Cucumis melo Lfruit extracts and equal concentration of Ascorbic acid along with Cucumis melo Lfruit extracts 

depicts that the there is no significant changes in level of TG. Hence it is confirmed that fruits extracts can rectify the 

oxidative stress induced cell damage and it was similar effect when compared with control animals.    

  

Figure 4: Changes in high density lipoprotein (HDL) of rats treated with PDC/Chromium VI, Cucumis melo L 

and Ascorbic acid 

 
 

To quantifythe level of HDL treatment with PDC toxicity, Ascorbic acid and aqueous extract of 500mg of Cucumis melo 

Lfruit extracts depicts in the Figure 4. The level of HDL was decreased by 36% in PDC induced rats when compared 

with control rats. Subsequently treatment with PDC induced rats along with Ascorbic acid the level of HDLwas 

insignificantly decreased by 3% when compared with control rats. Indeed, treatment with PDC induced rats along with 

Cucumis melo Lfruit extracts depicts the level of HDL was decreased by 4% when compared with control rats. Afterwards 

treatment with PDC toxicity, Ascorbic acid and Cucumis melo Lfruit extracts the level of HDLwas insignificantly 

decreased by 4% when compared with control animal and there is no significant changes in the level of HDL was treated 

with Ascorbic acid, Cucumis melo Lfruit extracts and combined Ascorbic acid, Cucumis melo Lfruit extracts which was 

mimicking the control animals.   

 

Figure 5: Changes in low density lipoprotein (LDL) of rats treated with PDC/Chromium VI, Cucumis melo L and 

Ascorbic acid 
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To evaluatethe level of LDL treatment with PDC toxicity, Ascorbic acid and aqueous extract of 500mg of Cucumis melo 

Lfruit extracts depicts in the Figure 5. The level of LDL was significantly increased by 91%in PDC induced rats when 

compared with control rats. Subsequently treatment with PDC induced rats along with Ascorbic acid the level of was 

insignificantly increased by 4% when compared with control rats. Indeed, treatment with PDC induced rats along with 

Cucumis melo Lfruit extracts depicts the level of LDL was insignificantly increased by 3%when compared with control 

rats. Afterwards treatment with PDC toxicity, Ascorbic acid and Cucumis melo Lfruit extracts the level of LDL was 

insignificantly increased by 23% when compared with control animal. Then quantify the alone Ascorbic acid, Cucumis 

melo Lfruit extracts and equal concentration of Ascorbic acid along with Cucumis melo Lfruit extracts depicts the there 

is no significant changes in LDL, which was directly mimicking the control animals.     

 

 

Figure 6: Changes in very low-density lipoprotein (VLDL) of rats treated with PDC/Chromium VI, Cucumis melo 

L and Ascorbic acid 

 
To analysethe level of VLDL treatment with PDC toxicity, Ascorbic acid and aqueous extract of 500mg of Cucumis melo 

Lfruit extracts depicts in the Figure 6. The level of VLDL was significantly increased by 14% in PDC induced rats when 

compared with control rats. Subsequently treatment with PDC induced rats along with Ascorbic acid the level of 

VLDLwas insignificantly increased by 3% when compared with control rats. Indeed, treatment with PDC induced rats 

along with Cucumis melo Lfruit extracts depicts the level of VLDLwas insignificantly increased by 4% when compared 

with control rats. Afterwards treatment with PDC toxicity, Ascorbic acid and Cucumis melo Lfruit extracts the level of 

VLDLwas insignificantly increased by 6% when compared with control animal. Finally determine the 500mg of Ascorbic 
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acid, 500mg of Cucumis melo Lfruit extracts and equal concentration of Ascorbic acid along with Cucumis melo Lfruit 

extracts depicts the there is no significant changes in lipid profiles. Hence it is confirmed that fruits extracts are equal to 

modify the lipid profiles and it was mimicking the control rats.     

 

The present research work to investigate the efficacy of Cucumis melo L can modulate the lipid profiles on Cr VI toxicity 

induced male albino rats. Hence standardization of Cucumis melo L was evaluated by the method of DPPH scavenging 

activity. Therefore, during estimation, the reduction of the DPPH radical to hydrazine as a consequence of the antiradical 

activity of the Cucumis melo L fruit extracts.Theresults of the DPPH assay suggest that extracts are capable of scavenging 

free radicals via electron/hydrogen-donating mechanisms. Moreover, DPPH activity of these plants phytonutrients 

showedsimilar antioxidant, anti-inflammatory and antihyperlipidemic activity[19,20,21] by enriching of polyphenols, 

ortho-diphenols, flavonoids, and tannins content, thus may indicatingthat radical scavenging capacity of fruit aqueous 

extracts, which is related to the amount of total phenolic compounds.Hence, the elucidation of ethanolic, chloroform and 

aqueous extracts is used to determine the DPPHof Cucumis melo L. fruit extracts at various concentration such as 10µL, 

20µL, 30µL, 40µL and 50µL. The end of the results indicates that 50µL of aqueous extracts is most effective to quenching 

the free radicals induced oxidative stress. Indeed, we confirmed that 50µL of aqueous extracts of Cucumismelo L. fruit 

extracts is beneficial effect when compared with other ethanolic and chloroform extracts. Some author reported that 

antioxidant activity of Cucumis melo plant extract may be attributed to the high level of total phenolic contents and total 

flavonoid. This effective plant extracts and their phytoconstituents have antioxidant activities, these antioxidants may act 

as free radical scavengers by preventing and repairing damages caused by ROS affiliated with various diseases [22]. 

Hence our present article to discuss about the aqueous extracts of Cucumis melo L has a free radical scavenging activity 

and that may be due to the presence of secondary metabolites like phenols and flavonoids which are responsible for 

antioxidant activity in the plant fruits extract. 

 

LIPID PROFILES   

The formation of cell membrane and regulation of several hormones is carried out by the lipids and it is also necessary 

for other cellular functions. The versatile forms of lipids cannot fade out in the blood and must be transported to and from 

the cells by low density and high-density lipoproteins. High density lipoprotein cholesterol (HDL-C) tends to carry 

cholesterol away from arteries back to the liver. Therefore, high level of serum cholesterol may be cause of hepatic injury 

[23]. Our present study results to depicts the high levels of TC, LDL, VLDL, TG and reduced in serum HDL were 

significantly expressed in P<0.001 andP<0.05 in hexavalent chromium induced toxicity on male albino rats. Here, Amrita 

et al., [23] also suggested that both nickel and chromium induced high level of serum TC, LDL-C, VLDL-C and TG and 

fall in serum HDL-C [24] This may be due to the changes in gene expression of some hepatic enzyme like HMG-CoA 

reductase (hydroxyl-methyl-glutaryl-CoA), which in turn lowers the LDL-receptor gene expression [25,26]. The 

enhancement of TG is possible due to the hypoactivity of lipoprotein lipase in blood stream which can be able to breaks 

up the TG. In agreement with this author Terasawa et al., [27] has reported that enhancement of TG along with reduced 

absorption of fatty acids by adipose tissue is affiliated with decreased quantity of HDL, insulin resistance and which may 

be an increased risk of atherosclerosis disorders. Coherently, increased level of serum total cholesterol in PDC toxic 

condition may also be due to the decreased activity of enzymes like cytochrome P450 [28]. The resent results indicated 

that raise of haematological parameters may also because of increased lipolysis, which regulated by high levels of 

norepinephrine release which may act via interference with the Ca+2 functions in the cytoplasm [29]. Here, Amrita et al., 

[23] has portrayed that the hexavalent chromium higher toxicity is converted into the trivalent form this may be due to 

their higher penetrating power into the cells as it subsists as tetrahedral chromate anion is corresponding tothe formation 

of others natural anions. Furthermore, once taken into the cell of this hexavalent chromium (PDC) undergoes reduction 

to chromium (III) involving intracellular glutathione (Wiegand et al., 1984) along with vitamin E in all tissues [30]. All 

these sequences may regulate the cause of ROS included oxidative/nitrative stress, these inbuilt free radicals may able to 

damage the functioning of intramolecular metabolism.  

Hence our present study to recommend the natural remedy like Cucumis melo L (aqueous fruits extracts of 500mg/kg of 

body weight) plays a vital role for reducing the TC by 57%, TG by 33%, LDL by 88%, VLDL by 10% and rise in HDL 

by 32% levels on PDC (hexavalent chromium) induced male albino rats. Here, some author reported that hyperlipidemic 

rats were treated with the two different solvents (methanolic and aqueous) at different doses (250 mg/kg and 500mg/kg) 

may exhibit the significant reduced the levels of serum TG, TC, LDLand VLDL and significant increase in the level of 

serum HDL-C. Therefore, a significant alteration in these lipid profiles on the hyperlipidemic rats as compared to control 

animal, which indicates the efficacy of fruit extracts can be controlling the serum lipidmetabolism under these 

hyperlipidemic conditions. Coherently, Jayant et al., [31] has reported that biochemical estimations had depicted that 

Cucumis melo methanolic extract (500 mg/kg) significantly raises the protective HDL-C level and reduced atherogenic 

LDL and VLDL levels. The cholesterol-lowering effect of Cucumis melo fruit peel (CMFP) extracts could be due to an 

increased excretion of cholesterol and bile acids via theirfecal sterol excretion. Khanna et al., 2002 has portrayed that the 

possible mechanism of CMFP of both methanolic and aqueous extracts may involve increase of HDL-C, which is imputed 
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to the mobilization of cholesterol from peripheral cells into the liver by the action of Lecithin Cholesterol 

Oacyltranseferase (LCAT). This enzyme is involved in the transesterification of cholesterol and the maturation of HDL 

then finally flux of cholesterol from cell membranes into HDL. Hence, we finalized that fruit extracts is able to recover 

the lipid profile from PDC toxicity induced adverse situation. 

 

CONCLUSION 

 The overall results of current research work concluded that aqueous extract of Cucumis melo L. fruit has 

potentantihyperlipidemic activity and it also having a protective effect against chromium VI induced toxicity in male 

albino rats. 
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