
ABSTRACT
The production of reactive oxygen species (ROS), which induce oxidative stress in humans, is linked to the negative effects of 
Chromium 6. The protective action of Cucumis melo L. fruit extracts was evaluated in this study in an animal model of hematological 
and biochemical parameters, which was induced by chromium VI (K2Cr2O7). The purpose of this study was to analyse the efficacy of 
Cucumis melo L. on chromium VI (K2Cr2O7)-induced rats. For 42 days, male albino rats (160–20 g) were given the stated oral LD50 
dosage of chromium VI (K2Cr2O7) (10 mg/kg body weight). After 42 days, chromium-induced rats were administered with two different 
concentrations of Cucumis melo L. and ascorbic acid (250 mg/kg, 500 mg/kg body weight) for 7 days. Following therapy, blood was 
drawn and analysed for a variety of biochemical markers. The results revealed that ingestion of either plant extract, ascorbic acid, 
or their combination on chromium 6 induced rats significantly increase the activity of Alanine Aminotransferase (ALT), Aspartate 
Aminotransferase (AST) and decreased the activity of Gamma Glutamyl transferase (γ-GT) was recorded. This study has proven that 
fruit extract particularly its combination with ascorbic acid has a potential prophylactic effect. Cucumis melo is vital for modifying 
the Chromium (VI) induced toxicity on male albino rats. Indeed, the recommended fruits should be consumed to the Chromium (VI) 
deposited harmful region since they may protect cells from environmental stress.

KEY WORDS: BIOChemICaL Changes, CuCumIs meLO. 
L, KIDney, LIVer anD POTassIum DIChrOmaTe.

INTRODUCTION

environmental toxins such as chromium, which is made 
up of chromium (0), chromium (III), and chromium (IV), 
hurt human health (VI). according to the environmental 
Protection agency's (ePa) list of the eight most frequent 
pollutant heavy metals, chromium is one of them (ePa) 
(eman and Farag 2020). Chromium, a transition metal 
element, is found in abundance in the earth's crust, including 
rocks, volcanic dust, gases, and soils, in addition to plants 
and animals. The toxicity of chromium 6 is greater than 
that of chromium 3. The human body requires trivalent 
chromium to increase the action of insulin in bodily tissues 
for sugar, protein, and fat consumption. Furthermore, 
chromium may enhance cascade ranges in pig and broiler 
chicks. hexavalent chromium is typically produced by 
industrial operations (genchi et al. 2021).

hexavalent chromium compound potassium dichromate 
is used in tanning, dyeing, pharmaceuticals, photography, 
alloys, dry battery production, stainless steel manufacturing, 
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electroplating, and wood preservation. several papers on 
pharmacotherapeutics, genotoxicity, and its deleterious 
implications are available (Czarnek et al. 2021). Few studies 
have attempted to relate potassium dichromate at various 
dose levels to hematological and biochemical alterations 
in rats using an adequate animal model (ezekaibeya et al. 
2020). according to clinical evidence, Cr (VI) exposure can 
cause serious kidney damage (Wu et al. 2020).

The major cause of cellular malfunction and death is the 
formation of free radicals as a result of a decline in Cr 6 levels 
within the cell. (Wu et al. 2020). Plants have an important 
part in the treatment of illnesses, as seen by their widespread 
use in all major medical systems. several medicinal plants 
may have health-promoting pharmacological effects (Luo 
et al. 2020). Long-term use of natural remedies without 
evidence of harm to health might indicate that a chemical is 
safe (Silva et al. 2020). In the field of medicine, many plants 
are yet to be investigated. One of these plants is Cucumis 
melo L. It is a Cucurbitaceae family annual climber whose 
fruit is mostly used as a vegetable. This plant can be found 
in rural and coastal areas. researchers found that both 
Cucumis melo and P. dactylifera plant extracts, as well as 
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their combination, exhibit potential hepatoprotective effects 
in streptozotocin-induced rats (manchali et al. 2021).

Because of its excellent nutritional content, the fruit is 
typically consumed as a vegetable (ganji et al. 2020). This 
fruit was high in carbohydrates, protein, fats, and vitamins. 
The aqueous extract of ripe fruit contained water-soluble 
vitamins such as ascorbic acid, phenylalanine, glutamine, 
and asparagine (Leon et al. 2021). The goal of the study is 
to see how prolonged low-dose chromium exposure affects 
several hematological and biochemical markers in male 
albino rats. Cucumis melo L. fruit was also analyzed, and 
all essential components were confirmed to be present in 
adequate amounts for active prophylactic efficacy.

MATERIAl AND METhODS

Cucumis melo L. fruits were harvested in Vandavasi, 
Thiruvannamalai, Tamil nadu, India, for extract extraction. 
From December to January of 2019-2020, all plant materials 
were gathered.

siddha Central research Institute, Chennai (Central 
Council for research in ayurveda and siddha, new Delhi, 
ministry of health & Family Welfare, government of 
India), Reference No: C14022001M, verified the fruits. 
extraction took place at room temperature under normal 
circumstances. aqueous was used to extract around 5g of 
shade-dried powder from Cucumis melo L. fruits, which 
was then maintained in a boiling water bath for 30 minutes. 
The extract was filtered before being concentrated in a water 
bath at 100°C. For drugs and chemicals, Chromium 6 was 
purchased from scientific Lab Chemicals, Chennai, and was 
used to make the suspension in a dose of 10 mg/kg body 
weight for the respective groups. all other chemicals were 
purchased from sisco research Laboratory, Chennai.

male albino rats weighing 160 to 180 g were procured 
from the Biomedical research unit and Laboratory animal 
Centre, BrILaC/sDCh/sImaTs/IaeC/3-2020/049 
Chennai, and were cared for accordance to CPCsea norms 
under the supervision of the animal ethical Committee. all 
animals were kept in regular circumstances (25 1 °C, 12 h 
light/12 h dark cycle) with free access to food and water 
for 7 days prior to the experiment. according to giang et 
al. 2021, the rats are evenly allocated into four treatment 
groups, each with six rats.

For 50 days, the animals in various groups were given 
the following treatments orally by gavages: grOuP I: 
The untreated rat (normal Control). grOuP II: K2 Cr2 
O7  induction (10 mg/kg body weight) was given for 42 
days. grOuP III: Treatment with ascorbic acid (500 mg/
kg body weight) for 7 days after induction of K2 Cr2 O7 
(10 mg/kg body weight) for 42 days. grOuP IV: K2 Cr2 
O7  was induced (10 mg/kg body weight) for 42 days and 
then treated for 7 days with Cucumis melo L. aqueous 
extract (500 mg/kg body weight). grOuP V: K2 Cr2 O7 
was induced (10 mg/kg body weight) for 42 days and then 
treated for 7 days with ascorbic acid (500 mg/kg body 
weight) and Cucumis melo L. aqueous extract (500 mg/
kg body weight). animals were slaughtered by cervical 

dislocation after anaesthesia at the end of the treatment 
period. The Indian Council of medical research rules were 
followed to the letter during the sacrifice. Blood and tissue 
were taken and utilised for biochemical assessments after 
the liver and kidney were removed and thoroughly cleansed 
in normal saline.

Freshly removed Liver and Kidney were rinsed in cold 
saline (0.9 percent naCl), blotted dry, put into a cold 
beaker, and chopped thoroughly with scissors for tissue 
homogenates. Then a 0.25m sucrose solution (8 ml per 
gramme wet weight) was added. The homogenate was 
then filtered and centrifuged for 10 minutes at 5000 
rpm. as previously, the particle was homogenised and 
resuspended. The supernatants were mixed and centrifuged 
for another 20 minutes at 15,000 rpm (Fatima et al. 2021). 
according to Chang et al. 2021, the activities of alanine 
aminotransferase (aLT), aspartate aminotransferase 
(asT), and gamma glutamyl transferase (-gT) were 
measured. The levels of urea and creatinine were analyzed 
using tissue homogenates. serum creatinine and serum urea 
was measured by Berthelot’s method were determined by 
spectrophotometric methods as described by (rahman et al. 
2021). The statistical software programme version (sPss) 
7.0 was used to examine the data. The significance of 
differences between male albino rats was determined using 
the student's t-test. all results were reported as mean sD 
for a total of n=6 people. at p<0.05, p<0.01, and p<0.001, 
differences were declared significant.

Days Control K2Cr2O7 (10 mg/kg)

0th  Days 170 ± 6.02 180 ± 6.38
10th  Days 176 ±6.23 178 ± 6.30
20th  Days 184 ± 6.51 172 ± 6.08
30th  Days 198 ± 7.01 169 ± 5.98
42nd Days 215 ± 7.61 157 ± 5.56

Table 1. Changes in body weight of rats treated with 
Potassium Dichromate (PDC/K2Cr2O7)

Figure 1: Distribution of body weight rats treated with 
Potassium Dichromate

RESUlTS AND DISCUSSION

Changes in body weight of rats due to PDC on the 0th, 10th, 
20th, 30th, and 42nd days were recorded and are shown in 
table 1 and figure 1. It may be noted that initially there was 
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a gradual increase in body weight in the control animals 
starting from 0 to 42 days, whereas the administration of 
PDC on 10th, 20th,30th, and 42nd day a significant reduction 
in body weight was observed from 20th days when compared 

with the control and further it may be noted that on 42nd 

day the decrease was much more which may be due to 
PDC toxicity.

Days Control PDC PDC+CM PDC+CM CM
  (10 mg/kg) (250 mg/kg) (500 mg/kg) (500 mg/kg)

42nd days 215 ± 7.61 157 ± 5.56$ 157 ± 5.56$ 157 ± 5.56$ 215 ± 7.61ns
49th days 232 ± 7.61 _ 168 ± 5.94$ 182 ± 6.44$ 227 ± 8.03ns

PDC-Potassium DiChromate; Cm- Cucumis melo L. (Cm)
Values represent mean± sD of six animals - @P<0.05, $P<0.01, 
* P<0.001 when compared to 49th days animals.

Table 2. and Figure 2: Changes in body weight of rats treated with PDC and 
Cucumis melo l. (CM)

The current study discovered the presence of physiologically 
active phytocompounds in Cucumis melo, tasty oval-shaped 
fruit with high nutritional content that is widely consumed 

in many tropical nations. many secondary metabolites, 
including as polyphenolics and flavonoids, are found in the 
fruits, and they have powerful pharmacological properties 
such as antibacterial, antioxidant, anti-inflammatory, and 
anticancer properties (moustafa et al. 2020; nash et al. 
2020). Cucumis melo whole fruit extract has the greatest 
gallic acid and rutin concentration, according to Xudong 
et al. (2020). In agreement with this fruit, the extract is 
more combat to the external environmental stresses when 
compared to the seeds (Cunha et al. 2020). Therefore our 
present study infers that Cucumis melo 500mg of fruits 
aqueous extract was confirmed to modify the chromium 
VI induced male albino rat body weight as well as their 
organ weight when compared to the control animal (Cunha 
et al. 2020).

Days Control PDC PDC+AA PDC+AA AA
  (10 mg/kg) (250 mg/kg) (500 mg/kg) (500 mg/kg)

42nd days 215 ± 7.61 157 ± 5.56$ 157 ± 5.56$ 157 ± 5.56$ 215 ± 7.61ns

49th days 232 ± 7.61 _ 164 ± 5.81$ 175 ± 6.19$ 225 ± 7.24ns

PDC-Potassium DiChromate; aa- ascorbic acid
Values represent mean± sD of six animals - @P<0.05, $P<0.01, 
* P<0.001 when compared to 49th days animals.

Table 3 and Figure 3: Changes in body weight of rats treated with PDC and 
Ascorbic Acid

When compared to control animals, rats on PDC therapy 
exhibited a drop in body weight as the days of treatment 
progressed, and the changes in body weight were significant 
at the P<0.01 level. When the same rats were fed Cucumis 
melo L (250mg/kg body weight and 500mg/kg body weight) 
for 42 days, the body weight steadily increased and reached 
near-normal weight with control rats, which was statistically 
significant at the P<0.01 level. On the 49th day when the 
animal was treated with Cucumis melo L (500mg /kg body 
weight) the increase in body weight was gradual and this 
was significant indicating the role of Cucumis melo L 
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which could have helped to bring back the normal weight 
acting as an antidote to PDC (Table 2 and Fig 2) (Cunha 
et al. 2020).

rats on treatment with PDC showed a decrease in body 
weight as the days of treatment increased and the changes 
in the body weight were significant at P<0.01 level when 
compared with the control animals. after the 42nd day 
when the same rats were fed with ascorbic acid (250mg/kg 
body weight and 500mg/kg body weight), the body weight 
was found to increase gradually and reached near-normal 
weight with control rats, and the increase was statistically 
significant at P<0.01 level. On the 49th day when the animal 
was treated with ascorbic acid (500mg /kg body weight), the 
increase in body weight was gradual and this was significant 

indicating the role of ascorbic acid which could have helped 
to bring back the normal weight acting as an antidote to 
PDC (Table 3 and Fig 3) (Wu et al. 2021).

rats after treatment with PDC for 42 days when fed with 
Cucumis melo L and ascorbic acid (250 and 500 mg/kg 
body weight) for 7 days and (49th day) the result on 49th day 
showed that the bodyweight of rats showed a slight increase 
in 250 and 500 mg/kg body weight (Table 4 and Fig 4) when 
compared with the control animals [6.05± 0.53 for Liver 
and 1.75± 0.16 for kidney]. The increase was statistically 
significant at P<0.01 level respectively. The combined role 
of Cucumis melo L and ascorbic acid for 500 mg/kg body 
weight dose was found to be more effective in bringing 
back the bodyweight of rats to normal than the 250 mg/kg 
body weight dose (Wu et al. 2021).

Days Control PDC PDC+AA+CM PDC+AA+CM AA+CM
  (10 mg/kg) (250 mg/kg) (500 mg/kg) (500 mg/kg)

42nd days 215 ± 7.61 157 ± 5.56$ 157 ± 5.56$ 157 ± 5.56$ 215 ± 7.61ns

49th days 232 ± 7.61 _ 164 ± 5.81$ 175 ± 6.19$ 223 ± 7.24ns

PDC-Potassium DiChromate; Cm- Cucumis melo L. (Cm); aa-ascorbic acid
Values represent mean± sD of six animals - P<0.05, P<0.01, P<0.001 when compared 
to 49th days animals.

Table 4. Changes in body weight of rats treated with PDC 
and Ascorbic Acid (AA) along with Cucumis melo l

Figure 4: Body weight changes

Chromium (VI) is a toxic metal that is widely utilized in 
industry. It has harmful effects on the liver, kidneys, and 
other organs. (a.J. machado et al., 2021) as a result, several 
studies show that chromium (VI) causes considerable 
oxidative stress in both the liver and the kidney, although 
the kidney appears to be more prone and sensitive to 
Chromium (VI) poisoning than the liver. Because of its 
role in xenobiotic metabolism, the liver is particularly 
vulnerable to damage. Potassium dichromate's toxicity 
was demonstrated at the cellular level (Wu et al. 2021). 
after 24 and 48 hours of treatment, cells exposed to 10 m 
potassium dichromate (K2Cr2O7), a dangerous Cr (VI) 
compound, had significantly lower viability and increased 
intracellular rOs generation. 2021 (Wu and colleagues) 
In K2Cr2O7-exposed hK2 cells, the expression levels 
of indicators that initiate the apoptotic cascade, such as 

cleaved caspase 3 and poly (aDP-ribose) polymerase, were 
considerably elevated. hK2 cells treated to K2Cr2O7 also 
demonstrated activation of intrinsic and extrinsic apoptotic 
markers. (Wu et al. 2021).

The effect of PDC after 42 days followed by 7 days of 
treatment with Cucumis melo L on two different organ 
weights of rats’ viz., liver and kidney are represented in table 
5. When compared to the control, there is a substantial rise in 
liver weight and a reduction in kidney weight, both of which 
are significant at the P0.01 level. There was a decrease in 
the weight of the liver and an increase in the weight of the 
kidney in rats given Cucumis melo L (250 and 500 mg/kg 
body weight). When Cucumis melo L was given individually 
(500 mg/kg body weight), the findings were comparable, 
suggesting a change that was statistically significant at the 
P0.05 level. On feeding the rats with ascorbic acid (250 
and 500 mg/kg body weight) for 7 days the rats showed a 
significant decrease in the weight of liver and increase in 
the kidney and the changes were so observed significant 
at P<0.05 when compared with the PDC toxicity alone 
(Pinero et al. 2021).

Whereas animal fed with ascorbic acid (500 mg/kg body 
weight) above showed results which were near equivalent to 
control, indicating that ascorbic acid would have detoxifies 
the effect of PDC. Treatment with Cucumis melo L and 
ascorbic acid to rats already treated rats with PDC showed 
reduced liver weight and the weight increased in the kidney 
weight and these changes were significant at P<0.05 level 
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when compared with the PDC toxicity rats. Treatment with 
500 mg/kg body weight of Cucumis melo L, ascorbic acid 
and its combination was more significant than the 250 mg/

kg of body weight when compared with the PDC toxicity 
rats, were 500 mg/kg body weight of Cucumis melo L and 
ascorbic acid combined dose was able to detoxify the effect 
of PDC (Pinero et al. 2021).

Table 5. Changes in organ weight of rats treated with PDC, Cucumis melo l, and ascorbic acid

PDC-Potassium DiChromate; Cm- Cucumis melo L. (Cm); aa-ascorbic acid 
Values represent mean± sD of six animals
P<0.05, P<0.01, P<0.001 when compared to 49th days animals

Figure 5: Quantify the liver marker enzymes such as AlT, 
AST, and γ-GT on rats treated with PDC, Cucumis melo l, 
and ascorbic acid

group I: Control; group II: K2 Cr2 O7/PDC; group III: 
K2 Cr2 O7/PDC+ ascorbic acid; group VI: K2 Cr2 O7/
PDC + Cucumis melo L; group V: K2 Cr2 O7/PDC+ 
ascorbic acid + Cucumis melo L
Values represent mean± sD of six animals
@P<0.05, $P<0.01, * P<0.001 when compared to 49th 
days animals

Figure 5 depicts the effect of PDC toxicity and Cucumis melo 
L therapy on liver marker enzymes in rats. When compared 
to control rats, PDC-treated rats showed a substantial drop in 
-GT, which was statistically significant at the P0.001 level, 
however there was a significant rise in the levels of ALT 
and AST, which was statistically significant at the P0.001 
level. When compared to the PDC treated animals, those 
given Cucumis melo L (500 mg/kg) and ascorbic acid (500 
mg/kg) or a combination of Cucumis melo L (500 mg/kg) 
and ascorbic acid (500 mg/kg) showed an increase in -gT 
that was statistically significant at P0.05, P0.05, and P-Non 
significant levels, as well as a significant decrease in the 
levels of aLT and asT. Cucumis melo L has an antidote 
effect on PDC toxicity, however it is not considerable. 
according to reports by Das et al. (2020), ascorbic acid 
has the capacity to alter gene expression, apoptosis, and 
other cellular activities in living systems exposed to heavy 
metals, such as nickel (Das et al. 2020).

The effect of PDC toxicity and treatment with Cucumis melo 
L on kidney marker enzymes in rats is shown in fig 6. PDC-
treated rats showed a decrease in urea by 32% which was 
statistically significant at a P<0.001 level when compared 
with the control animals. These animals on treatment with 
Cucumis melo L (500 mg/kg) and ascorbic acid (500 mg/
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kg) and a combination of Cucumis melo L (500 mg/kg), 
ascorbic acid (500 mg/kg), showed an increase in urea 
by 16%, 8% and 3% which was statistically significant 
at P<0.05, P-Non significant and P-Non significant level, 
when compared with the PDC, treated rats, indicating that 
the antidote effect of Cucumis melo L on PDC toxicity 
(Pinero et al. 2021).

 Figure 6: Quantify the Kidney marker enzymes Urea on rats 
treated with PDC, Cucumis melo l, and ascorbic acid

group I: Control; group II: K2 Cr2 O7/PDC; group III: 
K2 Cr2 O7/PDC+ ascorbic acid; group VI: K2 Cr2 O7/
PDC + Cucumis melo L; group V: K2 Cr2 O7/PDC+ 
ascorbic acid + Cucumis melo L
Values represent mean± sD of six animals
P<0.05, P<0.01, P<0.001 when compared to 49th days 
animals

Figure 7: Quantify the Kidney marker enzymes Creatinine 
on rats treated with PDC, Cucumis melo l, and Ascorbic 
acid

group I: Control; group II: K2 Cr2 O7/PDC; group III: 
K2 Cr2 O7/PDC+ ascorbic acid; group VI: K2 Cr2 O7/
PDC + Cucumis melo L; group V: K2 Cr2 O7/PDC+ 
ascorbic acid + Cucumis melo L;
Values represent mean± sD of six animals
P<0.05, P<0.01, P<0.001 when compared to 49th days 
animals

hepatocytes must maintain a delicate balance between 
cellular oxidants and antioxidant defences even when 
they are at rest (Pinero et al. 2021). Due to the generation 
of inflammatory cytokines, the activation of numerous 
signalling pathways, and cellular changes, a breakdown of 
this equilibrium may lead the cells to enter an inflammatory 
state, resulting in harm to both the cells involved and the 

surrounding tissues. although the activities of asT and aLT 
are the most widely used and recognised enzyme indicators 
of liver damage, they only vary in the late stages of many 
liver illnesses and frequently lack sensitivity in the early 
stages (asdaq et al. 2021).

The effect of PDC toxicity and treatment with Cucumis 
melo L on kidney marker enzymes in rats is shown in fig 
7. PDC-treated rats showed a decrease in Creatinine by 
36% which was statistically significant at a P<0.001 level 
when compared with the control animals. These animals on 
treatment with Cucumis melo L (500 mg/kg) and ascorbic 
acid (500 mg/kg) and a combination of Cucumis melo L 
(500 mg/kg), ascorbic acid (500 mg/kg), showed an increase 
in creatinine by 8%, 5%, and 6% which was statistically 
significant when compared with the PDC treated rats, 
indicating that the antidote effect of Cucumis melo L on 
PDC toxicity (asdaq et al. 2021).

CONClUSION

The findings of this study suggest that the beneficial effect 
of Cucumis melo L is to alleviate liver and kidney function 
impairment due to the presence of their phytonutrients, 
which may render the toxic effect of Chromium (VI) 
induced liver damage via the assessment of significant 
increases in asT and aLT levels, which may render the 
toxic effect of Chromium (VI) induced liver damage via the 
assessment of significant increases in AST and ALT levels. 
Cucumis melo can also assist with damaged kidney enzymes 
such as urea and creatinine. In the future, it is hoped that 
the findings of this study may aid in the development of 
effective therapies for acute Cr (VI) poisoning.
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