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ABSTRACT

This study was designed to investigate the effect of oral intake of cucumber on Serum lipid profile and liver enzymes (AST
and ALT) in young apparently healthy students. A total of 29 subjects (14 males and 15 females) were recruited. Each
subject was advised to abstain from cucumber and similar vegetables consumption for two weeks. Thereafter, they received
400 g of whole cucumber for 21days prior to their daily breakfast. Smls each of baseline (day zero) and post consumption
(day 22) samples were collected after overnight fast into plain containers for the estimation of biochemical parameters.
Serum TC, TG, HLD, LDL, AST, and ALT were analyzed using standard methods. There was a significant decrease in the
mean serum TC, TGand HDL profile levels in post cucumber consumption when compared to the pre-cucumber
consumption (4.38+0.39 Vs 3.82+0.33; 1.16+£0.29 Vs 0.89+0.22; 1.15+£0.12 Vs 1.0+£0.114; p=0.000). However, serum
levels of LDL, AST and ALT did not differ significantly between pre and post-cucumber consumption. This study
revealed hypolipidaemic effect of cucumber consumption with no harmful effect on the liver. Therefore, cucumber
consumption could be of importance in prevention and management of cardiovascular diseases.

Keywords: Cucumber, Total Cholesterol, Triglyceride, Low Density Lipoprotein, High Density Lipoprotein, Aspartate
transaminase, Alanine transaminase.

INTRODUCTION

The use of plants as source of remedies for the treatment of diseases can be traced back to the prehistoric times (Lawrence
and Bennett, 1995; Ankita ef al., 2012) and medicinal herbs are being increasingly studied by pharmacological researchers
(Sinclair, 1998). Indian Ayurveda medicine used herbs as early as 1900BC describing about 700 medicinal plants
(Aggarwal et al., 2007). According to the World Health Organization (WHO) more than 80% of the world’s populations,
rely on traditional medicine for their primary health care, majority of which use plants or their active principles (Gupta et
al., 2005).
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The use of plant resources mainly for herbal medicine, food, forages etc. in Nigeria, represents a long history of human
interaction with the environment and their in-vitro and in-vivo properties against microbial pathogens, have been widely
reported (Hashish and Gomaa, 2003; Iwalokun ef al., 2004).

Cucumber (Cucumissativus) belongs to the family cucurbitacae. In general, there are 118 genera and 825 species
worldwide (Rai ef al., 2008) among which 30 cucumisspecies are found in Asia and African. Plants of this family have
many medicinal and nutritional benefits (Gill and Bali, 2011). The medicinal value of these plants lies in some chemical
substances that produce a definite physiological action on the human body (Edeoga et al., 2005). These chemicals are
termed as phyto-chemicals. Egypt is the largest African producer. Research has shown the presence of the phytochemical
called terpenoids in Cucumissativus extract (Ankita et al.,, 2012). Terpenoids are known to possess medicinal potency
against malaria, viral, bacterial and fungal agents (Egwaikhide, 2010; Malik et al.,2013).

Studies have shown the antioxidant effect of C. sativus in rats (Gill ef al., 2009), substantial anti-inflammatory activity,
anti-ulcer effect (Gill et al., 2009), saponins have heamolytic property, induced cytotoxicity effect (Rao and Sung,1995),
antitumor and anti-mutagenic activities and can lower the risk of human cancers, by preventing cancer cells from
growing(Nafiu et al,2011). Phytosterols have alsobeen found in the extracts of cucumis sativa (cucumber). Phytosterols
have a significant hypocholesterolemic effect (Castro et al., 2005).Cucumber has been found to contain saponins and
phytosterols which have hypocholestaemic effect and this may be utilized at least as an adjuvant in the management of
patients with cardiovascular diseases in our environment. Therefore, this research would be directed towards
evaluating the effect of cucumber consumption on serum lipid profile and liver aspertate transaminase and alanine
transaminase in apparently healthy undergraduate students in Nnamdi Azikiwe University, Nnewi Campus, Anambra state,
Nigeria.

MATERIALS AND METHODS

Study Area: Nnamdi Azikiwe University, Okofia-Otolo, Nnewi campus comprising of the College of Health Sciences
which houses the faculties of Basic Medical Sciences, Health Sciences and Technology and Medicine. It is located in the
suburb of Nnewi - a popular town in Anambra State Nigeria. The environment is poorly developed and lacking basic
amenities such as housing, road, communication, electricity and potable water compared to campuses located in urban
areas.

Study Design: A total of 29 subjects (14 males and 15 females) between 18 and 28 years old were recruited. The subjects
were essentially medical students. Each subject was advised to abstain from cucumber and similar vegetables consumption
for two weeks. Thereafter, they received 400g of whole cucumber for 21days prior to their daily breakfast. Smls each of
baseline (day zero) and post consumption (day 22) samples were collected after overnight fast into plain containers for the
estimation biochemical parameters (LDL, HDL, TC, TG) respectively. Lipid profile (HDL, LDL, TC and TG) and Liver
enzymes (AST and ALT) were assayed using enzymatic method as described by Haeckel, 1981; Miller et al., 2002;
McGowan, 1983; Rifal and Warnick, 1994, and Reitman and Frankel, (1957) respectively.

Ethical Consideration: Ethical approval was obtained from the Faculty of Health Sciences and Technology ethical
committee, NnamdiAzikiwe University, Nnewi campus, Anambra State, Nigeria for sample collection.

Inclusion and Exclusion criteria: Apparently healthy male and female Subjects that consume cucumber and are between
18-28years of age not on drugs were recruited for the study. Subjects younger than 18years or older than 28years old that
do not consume cucumber and other similar vegetables who are on drugs and have cardiovascular diseases were excluded
from this study.

Statistical analysis: Statistical package for social science (SPSS; version 20) was employed in the analysis of the data
collected. The results for anthropometric parameters and lipid parameters were expressed as mean+ standard deviation and

compared between the groups using student’s t- test; with level of significance set at p<0.05. Correlation of parameters was
done using Pearson’s correlation.

RESULTS

The mean age(years), height (metres), weight (Kg) and body mass index (Kg/m®) were (23.3 + 2.24 years, 1.63 + 0.88 m,
62.62 + 11.11 Kg, and 23.34 +3.19 Kg/m®) respectively. The subjects were from young and apparently healthy population.
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When the anthropometric parameters were compared between the male and female subjects, there were a significant
difference in the mean age and height of the male than female subjects. However, there was no significant difference in the
mean weight of both sexes and in general, no significant difference in mean body mass index (BMI) of the subjects
compared. (P<0.05), (See Table 1).

The result showed that there was a significant difference in the mean serum concentrations of the lipid profile (TC, TG,
HDL) parameters pre- and -post cucumber consumption. However, the serum LDL was not significantly decreased after

3weeks of cucumber consumption compared to the pre-consumption. (See table 2).

There were no significant differences in the mean serum TC, TG, LDL, and HDL, aspartate transaminase and alanine
transaminase levels of the males when compared to female subjects before cucumber consumption (p<0.05). (See table 3).

There were no significant differences in the mean serum levels of all parameters compared between both sexes in post
cucumber consumption in the apparently healthy subjects (p<0.05). (See table 4).

Table 1 The Anthropometric Parameters of Subjects Studied (Mean + SD; n=29).

Parameters All Subjects (n=29) Male (n=14) Female (n=15) t-value p-value

Age (year) 233424 24124 225124 2122 0.043%
Height (meter) 1.63+0.88 1.69+0.86  1.59+0.62 3526 0.002*
Weight (Kg)  62.62+11.11 65.79+8.85  59.67+12.42  1.534  0.137
BMI 23.34+3.19 23.6+259 23514357 0296  0.770
(Kg/m®)

*Statistically significant at P<0.05

Table 2 Lipid profile and liver enzymes before and after 3weeks of cucumber consumption (Mean + SD; n=29).

Pre-cucumber Post-cucumber
Variables Consumption Consumption t-value p-value
TC(umol/l) 4.38+0.39 3.82+0.33 5.854 0.000
TG (umol/l) 1.16+0.29 0.89+0.22 3.893 0.000*
LDL (umol/1) 2.53+0.56 2.49+0.51 0.247 0.806
HDL (umol/l) 1.15+0.12 1.0£0.114 4.893 0.000*
Aspartate transaminase  10.24+2.31
(mmol/T) 9.52+2.15 1.236 0.221
Alanine 7.41£2.21 7.97+£2.26 -0.940 0.351
Transaminase

*Statistically significant at P<0.05

There was a strong positive correlation between AST and ALT in the pre-sample of the male population. This was
statistically significant (n=14; p<0.05). Also, there was a strong correlation between AST and ALT and a moderate
correlation of ALT with age (1=0.427; p=0.021) which were both significant in the pre-sample of all population (n=29).
(See table 5).
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There was a strong negative correlation between AST and HDL in the post-sample of the male population. This was

statistically significant (p<0.05). Also, there was a strong positive correlation between AST and LDL in the post-sample of
the female population. This was statistically significant (p<0.05). (See table 6).

Table 3 Gender Distribution in lipid profile and liver enzyme before cucumber consumption (Mean + SD; n=29).

Variables Males Females t-value p-value
(n=14) (n=15)

TC (umol/1) 4.2786+0.47097 4.4800+0.28082 1.41 0.17
TG (pmol/l) 1.2279+0.26810 1.0887+0.29667 -1.322 0.197
LDL (umol/l) 2.4864+0.62541 2.5660+0.51408 0.375 0.710
HDL (pmol/l) 1.1686+0.11825 1.1327+0.12244 -0.802 0.429
AST (/1) 17.8571+2.50713 9.7333+1.98086 -1.238 0.226
ALT (w/1) 0.7857+2.57737 7.0000+1.88982 -1.044 0.306

Table 4: Gender Distribution in lipid profile and liver enzyme 3weeks post-cucumber consumption

*Statistically significant at P<0.05.

(Mean + SD; n=29).

Variables Males Females (n=15) t-value p-value
(n=14)
TC (umol/1) 3.8929+0.31736 3.7600+0.34600 -1.075 0.292
TG(pmol/1) 0.9564+0.22589 0.8333+0.21205 -1.514 0.142
LDL(umol/1) 2.3864+0.62967 2.5920+0.36710 1.083 0.288
HDL(umol/l) 1.0157+0.10711 0.9847+0.12235 -0.725 0.475
AST (/1) 9.71434+2.46291 9.3333+1.87718 -0.47 0.642
ALT(u/1) 7.2857+2.75761 8.6000+1.50238 1.609 0.119

*Statistically significant at P<0.05
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Table 5 the levels of Association between Parameters Studied before cucumber consumption.

Correlation
Parameters Subjects(n) Coefficient p-value
Pearson r
Ht Vs Wt 29 0.642 0.000%*
Wt Vs BMI 29 0.802 0.000%*
AST Vs ALT 29 0.665 0.000%*
ALT Vs Age 29 0.427 0.021*

* Statistically significant at P<0.05.

Table 6 The levels of Association between Parameters Studied Post cucumber consumption

Correlation
Parameters Subjects(n) Coefficient p-value
Pearson r
Ht Vs Wt 29 0.642 0.000*
Wt Vs BMI 29 0.802 0.000*
AST Vs HDL 29 -0.597 0.024*
AST Vs LDL 29 0.56 0.03*

*Statistically significant at P<0.05. Ht=height; Wt=weight

DISCUSSION

Cucumis sativus (Cucumber) has been found as a suitable functional food for medicinal purposes such as diabetes,
hyperlipidemia, hypertension (as diuretic), gall bladder stones, constipation and dyspepsia in Asian Traditional Medicine
(Trease et al., 2002). The important of serum lipids in antherosclerosis and coronary heart disease has been proved by
many scientists. Growing evidence has demonstrated the cardiovascular disease risk to be positively associated with TC
and TG, and inversely associated with HDL (Cullen, 2000; Cziraky, 2008; Cooney et al., 2009). The serum lipid level was
therefore determined at the end of the experiment. In this study, cucumber consumption significantly reduced serum TC
and TG concentration in apparently healthy subjects.

Furthermore, there was a significant decrease in serum HDL concentration in apparently healthy subjects. However, the
decrease in serum LDL concentration was not statistically significant. This result was in line with the study carried out by
Xiao-Qian et al. (2012), on the effects of bioactive components of sea cucumber on the serum, liver, lipid profile and lipid
absorption, which revealed that both the saponin and polysaccharide treatment significantly reduced the serum TC
concentration (p<0.01 and p<0.05) and their work also revealed that TG was decreased (p<0.05), but in contrast to our
findings, none of the sea cucumber treatments changed the serum HDL concentration. Tanaka ef al. have reported that 5%
black sea cucumber supplementation significantly reduced the serum TC concentration and increased the ratio of HDL and
TC in rats (Tanaka ef al., 2003). According to the study of Gao ef al.dietary sea cucumber (Cucumariafrondosa) improved
the disturbed lipid metabolism induced by a high-cholesterol diet, with a significant decrease of the TC and LDL content in
the serum (Gao et al., 2009). The present findings, therefore, strengthen the hypolipidemic effect of cucumber.
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Again, the result of our study revealed that there was a decrease in AST with a mean of 0.724 and an increase in ALT with
a mean difference of -0.552 after the administration of cucumber, but both were not statistically significant (AST, P=0.221;
ALT, P=0.351).In contrast, Xiao-Qian et al. carried out a study on dietary saponins of sea cucumber alleviate orotic acid-
induced fatty liver in rats via PPARa and SREBP-1c¢ signaling, and the result showed that activities of critical enzymes in
the liver involved in lipid biosynthesis, including fatty acid synthase (FAS), malic acid (MA), and glucose-6-phosphate
dehydrogenase (G6PDH) were significantly increased (p<0.01 and p<0.05), implying an enhancement of lipogenesis in
liver(Xiao-Qian ef al., 2012). The liver plays a central role in lipid transport and metabolism, and is likely to contribute to
the onset and progression of several chronic diseases, including atherosclerosis, diabetes and obesity (Adams et al., 2005).
Our result revealed that consumption of cucumber has no deleterious effect on liver enzymes (AST and ALT) probably
because they are not involved in hypolipidemic effect of other liver enzyme (FAS, MA and G6PDH).

CONCLUSION

From the current study, we conclude that cucumber has significant anti-hyperlipidaemic effects with no deleterious effects
on the liver and is able to keep the body hydrated. Therefore, cucumber can be useful, at least as an adjunct, in the therapy
of cardiovascular diseases. However, further study is necessary for the screening of chemical compounds and the structure
elucidation of the respective hypolipidaemic property as well as their extraction mechanism.

RECOMMENDATIONS

Based on our findings, we recommend that adequate nutritional and health education strategies be adopted to enlighten the
general public on the beneficial effects of cucumber. Cucumber can be used in the therapy and management of
cardiovascular diseases. Further studies should be carried out to fully understand the full benefit of cucumber consumption.
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