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Original Article

Study Background: Raw Cucumber (Cucumis sativus) fruit juice contains substances of health-promoting 
bioactivities. Alanine transaminase/serum glutamic-pyruvic transaminase (ALT/SGPT), aspartate 
transaminase/serum glutamic-oxaloacetic transaminase (AST/SGOT), Glutathione S-Transferase (GST), and 
albumin are indices of hepatotoxicity, hepatitis, and liver damage which could be drug induced.
Aim and Objective: This work was therefore designed to changes in plasma ALT/SGPT, AST/SGOT, GST, and 
albumin in rabbits given amoxicillin overdose supplemented with cucumber fruit juice.
Materials and Methods: Fifteen rabbits of the same sex weighing 0.9–1.4 kg divided into three groups of 
5 rabbits each were used for the study. Group A – 5 control rabbits; Group B – 5 rabbits given 30.0 mg/kgBW 
subcutaneous injection of amoxicillin every 24 h for 7 days which was followed by 30 ml raw cucumber 
fruit juice supplementation for 14 days; Group C – 5 rabbits given 30.0 mg/kgBW subcutaneous injection of 
amoxicillin every 24 h and raw cucumber fruit juice supplementation for 14 days simultaneously. ALT/SGPT, 
AST/SGOT, GST, and albumin were determined in the rabbits biochemically by spectrophotometry and 
fluorometry.
Results: The results obtained showed a significant increase in plasma ALT, GST with a significant decrease 
in plasma albumin in the rabbits when the rabbits were given 30.0 mg/kgBW subcutaneous injection of 
amoxicillin compared with the results obtained from the control rabbits; their basal samples and when the 
rabbits were supplemented with 30 ml raw cucumber fruit (P < 0.05). There was a significant decrease in 
plasma ALT, AST, GST with a significant increase in plasma albumin in the rabbits when the rabbits were 
supplemented with 30 ml raw cucumber fruit juice for 14 days compared with the results obtained from 
the rabbits when the rabbits were given 30.0 mg/kgBW subcutaneous injection of amoxicillin (P < 0.05).
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INTRODUCTION

Cucumbers are a common fruit in Nigeria taken as 
beverage. The phytonutrients in raw cucumber fruit juice 
include calcium, carbohydrates, dietary fiber, folates, 
iron, magnesium, manganese, niacin, pantothenic acid, 
phosphorus, potassium, protein, pyridoxine, riboflavin, 
thiamin, Vitamin A, Vitamin C, Vitamin K, silica, and zinc. 
Its skin hydrated and naturally moist.[1-9]

Traditional applications of  cucumber fruit extract include 
treatment of  burns, edema, gout, high cholesterol, 
inflammation, intestinal parasites, pink eye, rheumatoid 
arthritis, sore throat, and ulcerative colitis and skin 
ailments (sunburn and under eye bags).[1-3] The water and 
fiber, cucumber contents aid digestion thereby preventing 
constipation. It is a natural diuretic the water in cucumber 
is of  better quality than regular water, as it is naturally 
purified. Cucumber can prevent kidney stones, control 
blood pressure, and can lower cholesterol considering 
the constituent amounts of  magnesium, potassium, and 
fiber.[4,5] It is applied in the management of  diabetes 
because with a rating of  zero on the glycemic index, the 
carbohydrates in cucumbers can easily be digested by 
diabetics thereby serving as a source of  nutrition to the 
patients during treatment for glucose homeostasis.[6-8]

Amoxicillin is one of  the penicillin antibiotic drugs is 
used to treat many different types of  infection caused 
by bacteria, such as tonsillitis, bronchitis, pneumonia, 
gonorrhea, and infections of  the ear, nose, throat, skin, 
or urinary tract.[9-13] The amoxicillin overdose may be 
accidental and unintentional. Amoxicillin overdose could 
affect the kidneys, leading to poor kidney function and 
possibly kidney failure, bleeding, nausea, vomiting, and 
diarrhea.[14-18]

Alanine transaminase/serum glutamic-pyruvic 
transaminase (ALT/SGPT) and Aspartate transaminase/
serum glutamic-oxaloacetic transaminase (AST/SGOT) 
are liver aminotransferases. The enzymes catalyze the 
interconversions of  amino acids and α-oxoacids by transfer 

of  amino groups.[19-21] Although AST is found in other cells 
and organs the level of  AST and ALT increase in hepatitis 
and hepatocellular damage.[22-25] AST is usually ordered 
together with ALT to diagnose liver damage/inflammation. 
AST/ALT ratio can be calculated to distinguish between 
different causes of  liver damage. Hepatotoxicity may also 
increase the plasma levels of  AST and ALT.[19-21]

Glutathione S-transferases (GSTs) are a group of, 
enzymes important in the detoxication of  xenobiotics 
in mammals.[26-31] GSTs protect cells against toxicants 
through biochemical conjugation of  thiol group of  the 
glutathione (GSH) to electrophilic xenobiotics, to defend 
cells against the mutagenic, carcinogenic, and toxic effects 
of  the substances. GSTs act in plants, insects yeast, bacteria, 
in most mammalian tissues, especially in the liver, which 
plays a key role in detoxification.[26-31]

Albumin is  the most abundant of  the serum 
proteins (albumin and globulin). It constitutes between 
55% and 65% of  the total protein. Albumin is produced 
in the liver, and the half-life is 2–3 weeks.[32-35] The main 
biological functions of  albumin are to maintain the water 
balance in serum and plasma and to transport and store a 
wide variety of  ligands, for example, fatty acids, calcium, 
bilirubin, and hormones such as thyroxine. Low levels 
of  albumin in the blood are associated with: impaired 
albumin synthesize in the liver; liver disease; kidney 
disease; malnutrition or malabsorption; generalized shock; 
inflammation; burns; dermatitis; intestinal disease; and 
Crohn’s disease. High albumin levels in the blood have 
little clinical value except in dehydration.[32-35]

Cucumber (Cucumis sativus) fruit is a common fruit contains 
phytochemicals and phytonutrients of  health benefits. 
Amoxicillin is an antibiotic used to treat infections, and 
it is used by many people which could be overdosed 
causing hepatotoxicity. There is little information on 
the evaluation of  plasma ALT/SGPT, AST/SGOT, 
GST and albumin in rabbits given amoxicillin overdose 
supplemented with raw cucumber fruit juice hence the 
need for this work.

Conclusion: This work revealed hepatoprotective raw cucumber fruit juice as there was no significant 
biochemical alterations when the rabbits were co-administered with raw cucumber fruit juice and amoxicillin 
overdose bioactivities while increase in plasma GST, AST, ALT, and decrease in albumin in amoxicillin overdose 
was reversed to normal plasma levels when the rabbits were given raw cucumber fruit juice. Raw cucumber 
fruit juice could be taken as antidote in hepatotoxicity.

Keywords: Albumin, alanine transaminase, amoxicillin overdose, aspartate transaminase, glutathione 
s-transferase, raw cucumber (Cumis sativus) fruit juice
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This work was therefore designed to determine changes 
in plasma ALT/SGPT, AST/SGOT, GST and albumin in 
rabbits given amoxicillin overdose supplemented with raw 
cucumber fruit juice.

MATERIALS AND METHODS

Materials
Study area
This work was carried out at the Animal house of  Achievers 
University, Owo-Nigeria. Achievers University is in Owo, 
Ondo State, Nigeria. The university is a private-sector 
initiative, established in 2007 and accredited by the 
National Universities Commission. It is located on land 
in the Idasen community of  Owo, consisting of  Ulale 1, 
Ulale 11, Ulema, Ijegunma, Isijogun, and Amurin Elegba 
(formerly Amurin, Ogain). The university sprang from the 
Achievers Group of  Education and Training Organization, 
located in Ibadan Oyo State of  Nigeria owned and run 
by Hon. Dr. Bode Ayorinde and other educationalists. 
The university commenced academic activities during the 
2007/2008 academic session. In the Nigerian National 
University Commission annual university rankings for 2013, 
it was rated 53rd. It has three colleges which include college 
of  natural and applied sciences; college of  engineering and 
technology; and college of  social science and management 
including a postgraduate school.

Study population
Fifteen rabbits of  the same sex divided into three groups of  
five rabbits each was used for the study. The rabbits were 
bought animal farm in Owo-Nigeria and was presented to 
Federal School of  Agriculture, Akure, for confirmation.
• Group A – Five control rabbits were fed with normal 

meal and water throughout the investigation
• Group B – Five rabbits given 30.0 mg/kgBW 

subcutaneous injection of  amoxicillin every 24 h for 
7 days which was followed by 30 ml raw cucumber 
fruit juice supplementation for 14 days

• Group C – Five rabbits given 30.0 mg/kgBW 
subcutaneous injection of  amoxicillin every 24 h and 
raw cucumber fruit juice supplementation for 14 days 
simultaneously.

Administration of amoxicillin
Amoxicillin was bought from a registered pharmaceutical 
shop in Owo-Nigeria. Overdose of  30.0 mg/kgBW 
subcutaneous injection of  amoxicillin was given every 
24 h for 7 days.

Preparation of cucumber (Cucumis sativus) fruit juice
Cucumber (C. sativus) was bought from fruit vendors in 
Owo-Nigeria. The fruit was presented to Federal School of  

Agriculture, Akure for confirmation. The fruit was washed 
in sterile water and then sliced. The sliced fruit was blend 
together using an electronic blender. The raw fluid was 
extracted using a sterile sieve. The raw liquid extract was 
served to the rabbits as juice. 30 ml was given to the rabbits 
on daily basis. The juice will always be freshly prepared.

Specimen (blood) collection
Five milliliters of  venous blood was collected from each 
of  the rabbits into lithium heparinized bottles for the 
biochemical analysis.

Methods
Biochemical analysis
Plasma aspartate transaminase activities using Randox kit
Principle: This is an optimized standard method according 
to the concentrations recommended by the International 
Federation of  Clinical Chemistry. α-oxoglutarate reacts 
with L -aspartate in the presence of  AST to form 
L -glutamate plus oxaloacetate. The indicator reaction 
utilizes the oxaloacetate for a kinetic determination of  
nicotinamide-adenine dinucleotide (NADH) consumption.

Alanine aminotransferase activities using Randox kit
Principle: ALT catalyzes the transamination of  L-alanine 
to α-ketoglutarate, forming L-glutamate and pyruvate. 
The pyruvate formed is reduced to lactate by lactate 
dehydrogenase with simultaneous oxidation of  reduced 
NADH. The change in absorbance is directly proportional 
to the ALT activity and is measured using a bichromatic 
(340, 700 nm) rate technique.

Glutathione S‑transferase by fluorescent activity using 
Detectx® Kit of arbor assay
Principle: The DetectX® GST Fluorescent Activity kit is 
designed to quantitatively measure the activity of  GST 
present in a variety of  samples. Please read the complete 
kit insert before performing this assay. A GST standard is 
provided to generate a standard curve for the assay, and 
all samples should be read off  the standard curve. The 
kit utilizes a nonfluorescent molecule that is a substrate 
for the GST enzyme which covalently attaches to GSH 
to yield a highly fluorescent product. Mixing the sample 
or standard with the supplied detection reagent and GSH 
and incubating at room temperature for 30 min yields a 
fluorescent product which is read at 460 nm in a fluorescent 
plate reader with excitation at 390 nm.

Measurement of serum albumin using Randox kit
Principle: The measurement of  serum albumin is based 
on its quantitative binding to the indicator 3, 3’, 5, 5’ 
tetrabromom cresol sulfonephthalein bromocresol 
green (BCG). The albumin BCG complex absorbs 
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given 30.0 mg/kgBW subcutaneous injection of  amoxicillin 
every 24 h and raw cucumber fruit juice supplementation 
for 14 days simultaneously with P > 0.05 [Tables 1, 2 and 
Figure 1].

No significant difference was also obtained in the 
plasma AST when the rabbits were given 30.0 mg/kgBW 
subcutaneous injection of  amoxicillin every 24 h for 7 days 
compared with the results obtained from the control rabbits 
and their basal samples P > 0.05 [Tables 1, 2 and Figure 1].

DISCUSSION

There was a significant increase in plasma ALT, GST with 

maximally at 578 nm, the absorbance being directly 
proportional to the concentration of  albumin in the sample.

Method of data analysis
The information from this study was subjected to statistical 
analysis to determine mean, standard deviation, Students 
‘t’ and probability value at 0.05 level of  significance using 
IBM SPSS 18.0 (Armonk, New York, United States).

RESULTS

There was a significant increase in plasma ALT, GST with 
a significant decrease in plasma albumin in the rabbits 
when the rabbits were given 30.0 mg/kgBW subcutaneous 
injection of  amoxicillin every 24 h for 7 days compared 
with the results obtained from the control rabbits; their 
basal samples and when the rabbits were supplemented 
with 30 ml raw cucumber fruit juice for 14 days with 
P < 0.05 [Tables 1, 2 and Figure 1].

There was a significant decrease in plasma ALT, AST, 
GST with a significant increase in plasma albumin in the 
rabbits when the rabbits were supplemented with 30 ml raw 
cucumber fruit juice for 14 days compared with the results 
obtained from the rabbits when the rabbits were given 
30.0 mg/kgBW subcutaneous injection of  amoxicillin every 
24 h for 7 days with P < 0.05 [Tables 1, 2 and Figure 1].

There was no significant difference in the plasma values of  
plasma ALT, GST, albumin, and AST when the rabbits were 

Figure 1: Comparative description of the mean and standard 
deviation of plasma values of alanine transaminase (U/L), aspartate 
transaminase (U/L), albumin (U/L), and glutathione S‑transferase 
(mmol/dl) obtained in the rabbits

Table 1: Mean and standard deviation of plasma values of alanine transaminase (U/L), aspartate transaminase (U/L), albumin 
(U/L), and glutathione s‑transferase (mmol/dl) obtained in the rabbits

Control 
rabbits A

Group B Group C
B1 B2 B3 C1 C2

ALT (U/L) 6.8±0.5 7.0±0.6 28±1.0 11.0±3.0 7.1±1.0 7.9±1.0
AST (U/L) 1.0±0.1 1.2±0.2 0.6±0.1 1.1±0.1 1.1±0.1 1.3±0.2
Albumin (U/L) 2.5±0.4 2.7±0.5 1.0±0.1 2.3±0.2 2.6±0.3 2.5±0.2
Glutathione s‑transferase (Mmol/dl) 7.8±0.4 7.4±0.3 18.2±1.0 9.0±0.3 7.6±0.5 8.0±0.6

ALT: Alanine transaminase, AST: Aspartate transaminase

Table 2: Comparative analysis of the mean and standard deviation of plasma values of alanine transaminase (U/L), aspartate 
transaminase (U/L), albumin (U/L), and glutathione s‑transferase (mmol/dl) obtained in the rabbits

A versus 
B1

A versus 
B2

A versus 
B3

A versus 
C1

A versus 
C2

B1 versus 
B2

B1 versus 
B3

B2 versus 
B3

C1 versus 
C2

ALT (U/L)
t −0.256 −18.96 −1.65 −0.588 −2.157 −18.01 −1.51 9.511 −5.657
P 0.411 0.001* 0.120 0.308 0.082 0.002* 0.14 0.005* 0.015*

AST (U/L)
t −0.89 2.83 −0.71 −0.71 −1.342 2.68 0.45 −3.54 −0.894
P 0.233 0.053 0.28 0.28 0.156 0.058 0.35 0.04* 0.233

Albumin (U/L)
t −0.312 3.64 0.447 −0.2. 0 3.334 0.743 −0.83 0.277
P 0.392 0.034* 0.349 0 0.43 0.5 0.04* 0.268 0.246 0.404

Glutathione s‑transferase (mmol/dl)
t 0.8 −9.66 −42.4 0.312 −0.277 −10.35 −50.91 −10.34 −0.512
P 0.254 0.0053* 0.0003* 0.39 0.404 0.005* 0.0001* 0.005* 0.330

*Significant. ALT: Alanine transaminase, AST: Aspartate transaminase
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a significant decrease in plasma albumin in the rabbits 
when the rabbits were given 30.0 mg/kgBW subcutaneous 
injection of  amoxicillin every 24 h for 7 days compared 
with the results obtained from the control rabbits; their 
basal samples and when the rabbits were supplemented 
with 30 ml raw cucumber fruit juice for 14 days.

Increase in plasma ALT, GST with decrease in plasma 
albumin could be attributed to amoxicillin drug-induced 
hepatotoxicity as high intracellular concentrations of  
GSTs coupled with their cell‑specific cellular distribution 
allows them to function as biomarkers for localizing and 
monitoring injury to defined cell types.[36-38] For instance, 
liver cells are very rich in alpha GST which its serum 
level increases in hepatocellular injury, transplantation, 
toxicity, and viral infections.[36-38] GST polymorphisms 
of  the alpha, mu, pi, and theta classes are implicated in 
asthma, atherosclerosis, allergies, and other inflammatory 
diseases.[36-38] In addition, hypoalbuminemia and increased 
plasma ALT can be caused by liver damage, hepatitis, and 
hepatotoxicity because liver synthesizes albumin while ALT 
is majorly found in the liver.[19,21,25] Serum ALT level and  
AST are commonly measured to determine hepatitis and 
hepatocellular damage possibly due to toxic substances 
such as drug and infectious agents.[33] ALT is commonly 
measured clinically as a part of  a diagnostic evaluation of  
hepatocellular injury and to determine liver health.[24,35]

There was a significant decrease in plasma ALT, AST, 
GST with a significant increase in plasma Albumin in the 
rabbits when the rabbits were supplemented with 30 ml 
raw cucumber fruit juice for 14 days compared with 
the results obtained from the rabbits when the rabbits 
were given 30.0 mg/kgBW subcutaneous injection of  
amoxicillin every 24 h for 7 days. This could be attributed to 
health-promoting bioactivities of  raw cucumber fruit juice 
as a large percentage of  this fruit is water which makes it 
an ideal drink for a healthier, cleaner, and toxin-free body. 
Cucumber juice can be used to treat dehydration due to 
its high water content and electrolyte-restoring properties. 
The juice can eliminate those free radicals before they can 
do serious damage.[39,40]

Notable levels of  Vitamin C in this juice make it a great 
choice for boosting the immune system. It can stimulate 
the production of  white blood cells, which are the body’s 
1st line of  defense and also behave as an antioxidant, seeking 
out, and neutralizing harmful-free radicals. People associate 
calcium with bone health, but the level of  calcium in the 
blood is also a key determinant of  the hormonal balance. If  
the thyroid gland or pituitary gland begins to malfunction, 
high levels of  calcium from this juice can help to keep the 

hormone levels normal.[39,40] This could also be attributed to 
the phytonutrients constituents in raw cucumber fruit juice 
which include: calcium, carbohydrates, dietary fiber, folates, 
iron, magnesium, manganese, niacin, pantothenic acid, 
phosphorus, potassium, protein, pyridoxine, riboflavin, 
thiamin, Vitamin A, Vitamin C, Vitamin K, and zinc.[1-8] 
As many of  the phytonutrients (pyridoxine, riboflavin, 
thiamin, Vitamin A, Vitamin C, Vitamin K, and zinc) of  
them have antioxidative bioactivities.[8]

CONCLUSION

This work revealed hepatoprotective effect raw cucumber 
fruit juice as there was no significant biochemical alterations 
when the rabbits were coadministered with raw cucumber 
fruit juice and amoxicillin overdose bioactivities while 
increase in plasma GST, AST, ALT, and decrease in albumin 
in amoxicillin overdose was reversed to normal plasma 
levels when the rabbits were given raw cucumber fruit juice.

Recommendation
Raw cucumber fruit juice could be taken as antidote in 
hepatotoxicity.
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