Lagenaria siceraria: A nutraceutical for good health
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Background: Health education is the essential requirement for the empowerment of developing India. It is the physical, mental,
social and nutritional well being of the person. Health and plant foods have an age-old association. Several plant foods are reported to
have nutraceutical functions. Lagenaria siceraria (bottle gourd) is reported to have several health benefits and hence may be used as
a nutraceutical also. Aim: To assess the beneficial effect of bottle gourd juice on biochemical parameters of normal healthy subjects.
Materials and Methods: 200 ml freshly prepared Lagenaria siceraria fruit extract (LSFE) was administered every day at fasting state
early in the morning to normal healthy subjects. Anthropometric measurements, fasting blood sugar levels, lipid profile, antioxidant
status and kidney and liver functions markers were monitored at the beginning and at the end of the 3 months of therapy. Results:
Analysis of the data using ¢-test revealed that there was significant improvement at P<0.05 level in triglycerides (TG), High-Density
Lipoprotein-Cholesterol (HDL-c) and Very Low-density Lipoprotein-Cholesterol (VLDL-c) levels. A considerable decrease in risk
ratio for heart disease was also observed. There was 3.9% reduction in blood glucose level. A marked improvement in antioxidant
status was seen. A significant improvement in kidney function at P<0.05 level in urea and uric acid was found. Liver function markers
showed significant reduction at P<0.001 level in bilirubin levels. Conclusion: Findings of the study indicated that LSFE administration
may act as a nutraceutical for disease prevention and favour good health
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INTRODUCTION actions without serving a nutritional role in the human
diet and may be used in response to specific health

The use of traditional medicine and medicinal plantsin ~ problems over short- or long-term intervals.

most developing countries, as a normative basis for the

maintenance of good health, has been widely observed.!" Lagenaria siceraria (Molina) Standley syn. L. leucantha

Medicinal plants, since times immemorial, have been  Rusby; L. Vilgaris Ser. (Family: Cucurbitaceae) is commonly

used in virtually all cultures as a source of medicine. The known as bottle gourd or Lauki, with bottle, oval or

indigenousknowledge consists of avastarray ofknowledge ~ dumbbell-shaped fruit. The fruits of Lagenaria siceraria
regarding the use of plant material for health purposes. standly (Cucurbitaceae) are widely used for medicinal
World Bank Report in 1998 has shown 20% of medicines and nutritional purposes. Modern pharmacological study
as contribution from “Indigenous Knowledge World”." shows that L. siceraria fruit possesses various beneficial

effects. Chloroform and alcoholic extract of L. siceraria

The past decade has also witnessed intense interest in g}, jwed significant effects in lowering total cholesterol,

“nutraceuticals” in which phytochemical constituents can
have long-term health promoting or medicinal qualities.
Although the distinction between medicinal plants
and nutraceuticals can sometimes be vague, a primary
characteristic of the latter is that nutraceuticals have a
nutritional role in the diet and the benefits to health may
arise from long-term use as foods (i.e., chemoprevention).”!
In contrast, many medicinal plants exert specific medicinal

triglycerides (TG) and low-density lipoproteins (LDL)
along with an increased high-density lipoprotein
(HDL) level in triton-induced hyperlipidaemia in rats.™
L. siceraria fruit showed maximum antioxidant activity
against in vitro model using 2-2-Diphinyl -1-picryl
hydrazyl radical. Thejuice as such and its 10 times dilution
showed radical scavenging activity.”! The study evaluates
antihypertensive, antihyperlipidaemic and antioxidant
effect of L. siceraria fruit extract in normal subjects.
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Fifty subjects in the age group of 40-60 years were
DOIL: selected for the study. All the subjects were explained
10.4103/0973-8258.104942 the health benefits of bottle gourd juice, verbally as
well as with the help of paper handouts. A baseline
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questionnaire requested information on diet pattern,
lifestyle, known risk factors for disease and socioeconomic
background, etc. All the subjects were given counselling
about the foods to be taken and avoided during the course
of the study, and leaflets containing the relevant dietary
guidelines were also provided to each subject although
rigid dietary restrictions were not imposed. The subjects
were also advised not to change their routine lifestyle
during the study period. A written consent was obtained
from each participant before registering for the study. The
study design and experimental protocols were approved
by the Institutional Human Ethics Committee.

Preparation of Bottle Gourd Juice

The fruit of L. siceraria was purchased from local vendor
of Gwalior. Fruit was washed properly and cut into four
vertical pieces, followed by extraction of juice by commercial
juicer.

Administration of Juice

Each participating subject was administered with freshly
prepared 200 mL Lagenaria siceraria fruit extract (LSFE)
on empty stomach every day early in the morning,
consecutively for 90 days. The subjects were specially
instructed to discard the juice if it tasted even slightly bitter.
Daily attendance record was maintained throughout the
study period.

Monitoring of Anthropometric and Biochemical Variables
Selected anthropometric and biochemical parameters
were monitored at regular monthly intervals. The selected
subjects were asked to devoid of food for 12 h or overnight
before collecting the blood samples. Venous blood samples
were drawn; the serum was separated and stored at -20°C
for analysis of biochemical parameters.

Anthropometric measurements included determination of
body weight and Body Mass Index (BMI). Hypertension
was monitored by Sphygmomanometer. Fasting blood
glucose level and lipid profile were measured at baseline
and at 30, 60 and 90 days of the study period. Blood glucose
was assessed by Glucose Oxidase-Peroxidase method,! TG
using Glycerol phosphate oxidase—peroxidase method,
total cholesterol by Cholesterol oxidase—peroxidase
method,® and HDL-c by Phosphotungstate MethodP.. All
the estimations were carried out by spectrophotometric
assay employing commercially available kits. LDL-c and
VLDL-c were calculated from Freidewald’s formula. Risk
factor for cardiovascular disease was calculated at every
1-month interval.

Kidney function was monitored by studying the changes
in urea™ and uric acid by using uricase/PAP method.!""

Liver function markers were assessed by the estimation of
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bilirubin level by modified Jendrassik and Grof’s method™?
Serum glutamate pyruvate transaminase (SGPT) level and
Serum glutamate oxaloacetate transaminase (SGOT) level by
modified IFCC methods."® Commercial kits manufactured
by Crest Biosystems, verna, Goa, India Pvt. Ltd. were used
for the estimations.

Markers of oxidative stress such as super oxide dismutase
(SOD),!"! catalase,™, reduced glutathione (GSH)!" and lipid
peroxidation (TBARS level),!'”l and protein estimation!'®]
were monitored once at the beginning (0" day) of the study
and at the end of the study (90* day). Statistical analysis
of data was carried out by paired t-Test using Microsoft
excel 2007.

Feedback of the Subjects
Feedback on acceptability and the viewpoints of participating
subjects were recorded at the end of the study.

RESULTS

Fasting blood glucose level and lipid profile of the subjects
administered with LSFE has been presented in Table 1,
which indicates a significant improvement (P<0.05) in serum
HDL-c (mean increment of 16.7%) and VLDL-c levels (mean
reduction of 18.1%) A marginal decrease in fasting blood
glucose and total cholesterol was observed at the end of
the study with mean change of 3.9% and 3.0%, respectively.
A considerable reduction in the TG (22.1%) and LDL-c
(17.9%) level was also noted.

The data presented in Table 2 shows that there was
appreciable improvement in antioxidant levels after
administration of LSFE. Marked improvement (elevation of
35.7%) in SOD level was seen. Mean increment of 3.6% and
3% was observed in GSH and Catalase levels, respectively.
A mean drop of 8.7% was noted in lipid peroxidation
products.

Kidney function markers were also evaluated and it was
seen that consumption of LSFE contributed to a significant

Table 1: Effect of bottle gourd juice on blood glucose
and lipid level

Parameters Mean values Mean % P value
Before After change
Fasting blood glucose  87.5+13.4 84.1£11.2 3.9 0.118
Total cholesterol 132.1£28.8  128.2+28.9 3.0 0.364
Triglycerides 103.6+31.2  80.7+28.2 22.1 0.008
HDL-c 36.2+7.7 43.4+12.7 16.7 0.04*
LDL-c 81.0£34.6  66.5+23.1 17.9 0.144
VLDL-c 19.7+7.5 16.1£5.6 18.1 0.03*
Risk ratio 3.7+1.2 3.2+0.9 14.6 0.140

*P<0.05 as compared to 0" day value; HDL-c — High-density lipoprotein-cholesterol;
LDL -c — Low-density lipoproteins cholesterol; VLDL-c — Very low-density lipoprotein-
cholesterol
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decrease (P<0.05) in urea level (mean drop 34.2%) with a
considerable improvement (mean reduction of 22.6%) in
uric acid level [Table 3].

Appreciable reduction in SGOT (28.7%) and SGPT (19.1%)
was observed, whereas a significant improvement (P<0.001)
in bilirubin levels was observed on administration of LSFE
[Table 4].

There were no difference in the baseline and final values
of body weight and BMI among the subjects. Marginal
difference in waist/hip ratio was noticed at the end of the
study. Blood pressure remained more or less unchanged
during the course of the study. Mean drop of 1.3% was
observed in diastolic blood pressure of the subjects
[Table 5].

Daily nutrient intake, excluding the supplement provided
by the study, as assessed by 7-day food frequency
questionnaires showed that all the subjects had more
or less similar dietary intakes before and after the
study.

Feedback from the Subjects

A positive feedback was obtained. It helped in digestion
and relieved constipation. Relief in headache and other
body pain was experienced. Subjects felt more energetic
and lighter. Subjects felt that LSFE was beneficial for them
and was highly acceptable.

DISCUSSION

Medicinal plants have been used for the treatment of many
diseases in developing countries where the cost
of the conventional medicines presents a burden to
the population.!’? The present study validated the
preventive effect of freshly administered LSFE in human
subjects having normal health. A beneficial effect of LSFE
was observed on selected parameters like antioxidants,
blood glucose level, HDL-¢c, TG and VLDL-c. The findings
obtained are supported by the studies, which revealed the
blood cholesterol and TG lowering effects of hydroalcoholic
extracts of L. siceraria! and radical scavenging activity
in vitro.”? A marginal improvement in BMI and systolic
blood pressure was observed. Considerable improvement
in kidney and liver function markers indicated that LSFE
has health promoting effect. Diseases associated with
high TG levels (diabetes mellitus, obesity, chronic renal
disease, primary hyperlipoproteinaemia) carry high risk
of cardiovascular disorder.®! Hypercholesterolaemia
is reportedly the major risk factors in lifestyle-related
diseases such atherosclerosis and related cardiovascular
complications including cerebral paralysis and myocardial
infarction.? It has been suggested that there is an inverse
relationship between dietary intake of antioxidant rich

255 International Journal of Green Pharmacy

Table 2: Effect of bottle gourd juice on oxidative stress
markers

Parameters Mean values Mean %  Pvalue
Before After change

GSH 3.120.6 3.3+0.5 3.6 0.310

SOD 0.06+0 0.09+0.1 35.7 0.092

Catalase 2.5+3.2 2.6+1.3 3.0 0.471

TBARS 357.5+£173.9 326.5+59.6 8.7 0.300

GSH — Reduced glutathione; SOD — Super oxide dismutase; TBARS — Thiobarbituric
acid reacting substances

Table 3: Effect of bottle gourd juice on kidney function
markers

Parameters Mean values Mean % P value
Before After change

Urea 28.9+8.3 19.0+10.5 34.2 0.01*

Uric acid 5.5+1.4 4.3+0.7 22.6 0.008*

*P<0.05 as compared to 0" day value

Table 4: Effect of bottle gourd juice on liver function
markers

Parameters Mean values Mean % P value
Before After change

Bilirubin 0.8+0.2 0.5+0.1 37.0 0.001**

SGOT 27.3+13.5 22.1+7.4 28.7 0.07

SGPT 34.8+17.1 27.3+12.3 191 0.14

**P<0.001 as compared to 0" day value; SGOT — Serum glutamate oxaloacetate
transaminase; SGPT — Serum glutamate pyruvate transaminase

Table 5: Effect of bottle gourd juice on anthropometry
and blood pressure

Parameters Mean values Mean % P-value
Before After ~ change

Body weight 59.6+10.0 59.4+10.5 0.4 0.313

Body mass index 22.3+2.9 22.2+2.8 0.4 0.328

Waist/hip ratio 0.9+0 0.9+0.1 0.1 0.470

Systolic blood pressure 117+4.8 118+4.2 -0.9 0.172

Diastolic blood pressure ~ 78+6.3 77+4.8 1.3 0.339

foods and the incidence of human disease.?’! Thus,
LSFE having lipid lowring action,being a rich source of
soluble fibre and the potential sources of antioxidant
molecules and easy to adopt as a nutritional supplement
may be advocated as a health tonic, which will prevent
approaching metabolic ailments due to increasing stress
and modern pace of life.

ACKNOWLEDGMENT

The financial support extended by University Grants Commisison,
New Delhi, in the form of a major research project is duly
acknowledged. The authors acknowledge the continuous support
and encouragement from Dr. Manju Dubey Head, Dept. of Home
Science and Dr. Archana Bhardwaj Principal, KRG PG College. The
authors are thankful to the research staff for their assistance and

support in conducting the above study. The authors sincerely thank

| July-September 2012 |



Katare, et al.: Lagenaria siceraria - A nutraceutical

all the subjects who participated in the study with enthusiasm and
for following the guidelines sincerely.

REFERENCES

10.
11.

12.

UNESCO. Culture and Health, Orientation Texts -World Decade
for Cultural Development 1988-1997, Document CLT/DEC/PRO -
1996, Paris, France: UNESCO; 1996. p. 29.

Sidhu K, Kaur ], Kaur G, Pannu K. Prevention and cure of Digestive
Disorders Through the Use of Medicinal Plants. ] Hum Ecol
2007;2:113-6.

Korver O. Functional foods: The food industry and functional
foods: Some European perspectives. In: Shibamoto T, Terao ],
Osawa T, editors. Functional Foods for Disease Prevention,
II. Medicinal Plants and Other Foods. Washington, DC: American
Chemical Society; 1998. p. 22-5.

Ghule BV, Ghante MH, Saoji AN, Yeole PG. Hypolipidemic and
antihyperlipidemic effects of Lagenaria siceraria (Mol.) fruit extracts.
Indian J Exp Biol 2006;44:905-9.

Deshpande JR, Mishra MR, Meghre VS, Wadodkar SG, Doerle AK.
Free radical scavenging activity of Lagenaria siceraria (Mol.) Standl,
Fruit. Nat Prod Radiance 2007;6:127-30.

Raabo E, Terkildsen TC. On the enzymatic determination of blood
glucose. Scand ] Clin Lab Invest 1960;12:402-7.

Fossati P, Prencipe L. Serum triglycerides determined
colorimetrically with an enzyme that produces hydrogen peroxide.
Clin Chem 1982;28:2077-80.

Stockbrige H, Hardy RI, Glueck CJ. Public cholesterol screening:
motivation for participation, follow-up outcome, self-knowledge
and coronary heart disease risk factor intervention. ] Lab Clin Med
1989;114:142-51.

Lopes-virella MF, Stone P, Ellis S, Colwell JA. Cholesterol
determination in high-density lipoproteins separated by three
different methods. Clin Chem 1977;23:882-4.

Berthelot MPE. Report. Chim Appl 1859;2884:217-84.

Fossati P, Prencipe L, Berti G. Use of 3,5-dichloro-2-
hydroxybenzenesulfonic acid/4-aminophenazone chromogenic
system in direct enzymic assay of uric acid in serum and urine.
Clin Chem 1980;26:227-31.

Jendrassik L, Grof P. Colorimetric method for estimation of serum
bilirubin. Biochemistry 1938;2297:81.

Announcement

iPhone App

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Tietz. In: Textbook of Clinical Chemistry. 3" ed. Philadelphia: W.B.
Saunders Company; 1999. p. 617-721.

Winterbourn CC, Hawkins RE, Brian M, Carrell RW. The
estimation of red cell superoxide dismutase activity. ] Lab Clin
Med 1975;85:337-41.

Sinha AK. Colorimetric assay of catalase. Anal Biochem
1972;47:389-94.

Ellman GL. Tissue sulfhydryl groups. Arch Biochem Biophys
1959;82:70-7.

Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in animal
tissues by thiobarbituric acid reaction. Anal Biochem 1979:
95:351-8.

Lowry OH, Roesborough NJ, Farr AL, Randall KJ. Protein
measurement with folin phenol reagent. ] Biol Chem
1951;193:265-75.

Ayensu ES. Endangered plants used in traditional medicine and
health coverage. Geneva: WHO; 1983. p. 342.

Zheng J, He ], Ji B, Li Y, Zhang X. Antihyperglycemic effects of
Platycodon grandiflorum (Jacq) A. DC extract on streptozotocin-
induced diabetic mice. Plant Foods Hum Nutr 2007;62:7-11.
Nainwal P, Nandal D, Tripathi S. Reduction in blood cholestrol
level using the hydroalcoholic extract of fruits of Lagenaria siceraria.
Int ] Res Pharm Biomed Sci 2011;2:110-3.

Rachh PR, Rachh MR, Modi DC, Shah BN, Bhargava AS. In vitro
Evaluation of Antioxidant Activity of Punarnava (Boerhaavia
diffusa Linn.). Int ] Pharm Res 2009;1:36-40.

Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic
syndrome among US adults: findings from the third National
Health and Nutrition Examination Survey. JAMA 2002;
287:356-9.

Marie CV. Effects of high-fat and Chlorella vulgaris feeding
on changes in lipid metabolism in mice. Biologia Bratislava
2001;56:661.

Deore SL, Khadabadi SS, Patel QR, Deshmukh SP, Jaju MS,
Junghare NR, et al. In vitro antioxidant activity and quantitative
estimation of phenolic content of Lagenaria siceraria. Rasayan ]
Chem 2009;2:129-32.

How to cite this article: Katare C, Agrawal S, Rana S, Sharma S, Chauhan
S, Prasad G. Lagenaria siceraria: A nutraceutical for good health. Int J Green
Pharm 2012;6:253-6.

Source of Support: UGC, New Delhi., Conflict of Interest: None declared.

iPhone, iPad
application

@ Download %

A free application to browse and search the journal’s content is now available for iPhone/iPad.
The application provides “Table of Contents” of the latest issues, which are stored on the device
for future offline browsing. Internet connection is required to access the back issues and search
facility. The application is Compatible with iPhone, iPod touch, and iPad and Requires i0S 3.1 or
later. The application can be downloaded from http://itunes.apple.com/us/app/medknow-journals/
id458064375%Is=1&mt=8. For suggestions and comments do write back to us.

| July-September 2012 |

International Journal of Green Pharmacy

256



