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Abstract

Okra (Abelmoschus esculentus) is a flowering plant in the mallow family. Okra is important for its edible
green and dry seed pods. The plant is cultivated in tropical, subtropical and warm temperate regions
around the world. The geographical source of okra now is very available in Iraq. The rabbit rapidly
develops severe hypercholesterolemia and decrease in levels of ascorbic acid and increase in ratio of bad
cholesterol to good cholesterol in response to dietary manipulation. The results of this study showed that,
there was a significant decrease in serum total cholesterol and lipoprotein ratio for groups of rabbits
that administrated with dry okra aqueous extract with its seeds (0.5g/kg) (DOE+ cholesterol oil-fed) as
compared to control group( not administrated) at the end of six week of experiment (398+4.0) vs. (175+ 5)
(P < 0.05). On the other hand, a significant difference in the level of serum total cholesterol (P<0.05)
starts in control group treated with cholesterol-oil fed at the end of six week of experiment as compared
to cholesterol+ DOE group (398+4) vs. (543+4). The aqueous extract of dry okra may be enhancing the
conversion of cholesterol to bile acids in the liver by activation of an enzyme a-hydroxylase. DOE may be
having inhibition action on HMG-COA synthase that responsible on endogenous synthesis of cholesterol
in liver.
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Introduction

Okra (Abelmoschus esculentus) is a flowering
plant in the mallow family. It is important
for its edible green seed pods. The
geographical source of okra is disputed, with
supporters of West African, Ethiopian, and
South Asian origins [1]. Dry okra extract
(DOE) composition is nil water, protein,
carbohydrates and negligible in fat. In a 100
gram amount, DOE is rich in dietary fiber,
vitamin C and vitamin K, with moderate
contents of thiamin, folate and magnesium

[2].

The importance of plasma lipoprotein and
lipid metabolism abnormalities characterized
by hyperlipidemia and/or
hypercholesterolemia as the cause of
coronary heart diseases and potential
atherosclerosis is  increasingly  being
supported by a considerable number of
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population-based and epidemiological studies
today. Hypercholesterolemia-inducing diets
in rabbits have been largely used as a model
to study the development of human
atherosclerosis [3]. In order to induce
hypercholesterolemia in animals, cholesterol-
containing diets have been used, and these
vary from commercial chow supplemented
with  substantially different levels of
cholesterol, to changes in the amount of
lipids, carbohydrates and the different fat
sources and contents [4].

Since rabbits have been widely used to study
the development of atherosclerosis in
humans, rapid development of lesions has
been achieved by supplementing their diet
with cholesterol (<0.5%), thus reaching
moderate hypercholesterolemia, with plasma
cholesterol levels in the range of 200 to 800
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mg/ dl  [56]. Additionally, long-term
experiments in rabbits fed diets containing
large amounts of cholesterol are discouraging
due to hepatotoxicity and failure of the
animal to thrive [6]. The cholesterol-fed
rabbit model is remarkable because of the
rapid development of aortic lesions and low
maintenance cost, and the typical diet to
induce atherosclerosis involves
supplementation of 0.5% to 4% cholesterol
per weight for approximately 8 to 16 weeks.

Under these conditions, rabbits rapidly
become  hypercholesterolemic and the
resulting lesions primarily consist of

macrophage-derived foam cells [7]. Some
researchers support the suggestion that the
formation of advanced lesions depends on the
age of the animal [§].

Aged rabbits, with 3-4.5 years of age, show
fibrotic plaques, whereas young animals (4
months of age) do not show advanced lesions
[9]. Rabbits are an animal species that have
several aspects similar to those of humans as
regards the lipoprotein metabolism, except
for hepatic lipase deficiency [10].

Several characteristics of rabbits make them
an excellent model for the assessment of
effects of human trans genes on lipoprotein
metabolism and susceptibility to
atherosclerosis: a) apoB-containing
lipoproteins are similar to those seen in
humans [11] b) rabbit liver produces apoB-
100-containing VLDL, like in humans [12] ; ¢)
abundance of ester-transfer protein in rabbit
plasma [13].

The present study aims to illuminate the
antioxidant activity of feeding with DOE on
decreasing cholesterol and lipoproteins ratio
and increasing levels of ascorbic acid in
response to fed-induce cholesterol with
locally rabbits model.

Materials and Methods

Cholesterol, 94%, and ascorbic acid were
purchased from Sigma Aldrich (USA). Dry
okra was purchased from the city market.

Animals and Study Design

This study was performed at the laboratory
of physiology, chemistry, and pharmaceutical
Department, College of veterinary medicine,
Al-Qasim green University. The collection of
samples was conducted during the period
from 1st of March 2018 till 1stof July 2018.
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Twenty rabbits (950-1500gm) were divided
into four groups, each group was five
animals.

The first group was control (G1), the second
was (cholesterol-oil fed induced) (G2), the
third group was (cholesterol-induced+ DOE)
(G3) and the fourth group was (only DOE)
(G4). The diet of rabbits was natural food and
the ethical issue of deals with animals is
consideration.

Cholesterol Administration

Rabbits were made hypercholesterolemia by
oral administration of cholesterol (100mg/kg
body weight/day) suspended in corn by
gastric intubation. Cholesterol was given to
rabbits for six week (daily) and the degree of
hypercholesterolemia required and duration
of study of hypocholesterolemia and
lipoproteins ratio was investigate by
measuring of total serum TCH, VLDL, HDL,
TG and LDL.

Sample Preparation

Three kilograms of dry okra pods were using
in this experiment. The dry okra was
extracted with 2L boiling water for 5 times
(each time for 30 min.). Then the filtered
liquid was combined and concentrated under
vacuum, to yield dry okra extract (near about
15gm). The content of total poly-phenols in
dry okra was 30%, which was determined
using previous methods. Extract was stored
at -4C for chemical analysis and mixed with
distilled water to locally rabbit
administration experiment.

Preparation of Standard Solution

A volume of 25 uL of ascorbic acid (AA) was
dissolved in the methanol to the desired
concentrations and measured by HPLC.

Measurement of Serum Total

Cholesterol

Cholesterol concentration was determined
enzymatically according to the method
described by kit manufacture.

Measurement of Ascorbic Acid

Dry okra with seeds (50 mg) was dissolved in
methanol (5mL), and the solution was
filtered before analysis by HPLC and
compared with standard curve of ascorbic
acid, the mobile face was: acetic acid and
methanol.
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Statistical Analysis

Statistical analysis of data in this study was
performed utilizing student’s t-test. Multiple
groups’ comparisons were made using P
values less than 0.05 and 0.01 was
considered significant for all data showed in
the results.

Results

The results of the present study showed that,
there was a significant decrease in serum
total cholesterol for group of rabbits that
administrated with DOE (0.5g/kg) and (DOE)
+ cholesterol oil-fed as compared to G2 group
(only cholesterol administration) at the end of
six week of experiment (322+4) vs. (5634+6) (P
< 0.05) and highly significant differences
(p<0.01) between G2 and G4 as shown in
Table 1.

Tablel: levels of lipid profile in four groups during time of experiment

Groups G1 G2 G3 G4
Parameters
TCH(mg/dl) 19845 534+6 32244 * 17946 **
HDL (mmol/1)
1.8+0.7 0.7+0.1%* 1.5+0.4% 1.9+0.2%*
VLDL(mmol/l)
0.6+0.01 1.2+0.02%* 0.7+0.02* 0.4£0.01%*
LDL(mmol/1)
1.9+0.03 2.8+0.7%* 1.7+0.04* 1.6+0.03%*
TG(mg/dl)
120+3 290+5%* 190+4* 118+2%%

TCH: Total Cholesterol, G1: Control, G2:
Cholesterol-fed, G3: DOE+ Ch, G4: DOE

Figures (1 and 2) showing the differences in
four groups in the levels of lipid profile with
and without administration of DOE:
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Fig.1: The differences between means of TG and TCH in four groups
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Fig.2: The differences between means of HDL, VLDL and LDL in four groups

The results of current study suggested the
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ratio of lipoproteins as shown in Figure3.
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Fig.3: The differences between means

Conditions for Ascorbic Acid

Measurement by HPLC (Shimadzu)

Mobile phase: A= (50 Mm acetic acid), B= (50
Mm acetic acid and 20% Me OH)

Type of Column: C18 — ODS (25c¢m x 4.6 mm
X 10uL)

of lipoproteins ratio in four groups

Volume injection sample: 100 pl
Detector UV Spectrophotometer: 254 nm
Flow Rate: 0.8 ml / min

Temperature: 25°C

The levels of ascorbic acid that determination
in serum of rabbits of G4 in the first and the

Fig.4: Retention time of Ascorbic Acid in standard and samples of DOE at 254 nm

end of six weeks of experiment is showing by
the following Figure(5).
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Fig.5: levels of Ascorbic Acid during times of experiment in G4
Discussion vegetable. Okra is of African origin where it

Okra is one of the members of family
Malvaceae. Okra is known by many names,
such as lady's fingers, bamyah (in Iraq), and
its pods are eaten raw as well as cooked as a
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has been cultivated for more than 4000 years
[13]. Nowadays is also grown in different
tropical and warm temperature regions of the
world, like Iraq, Iran, Egypt, and India.
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The present study indicated the occurrence of
large amount of ascorbic acid extract from
the dry okra extract and this is very benefits
to removing the free radicals and work as
antioxidant agent. One of the important
ascorbic acid is well-known for its physiology
functions, such as, anti-microbial, anti-
microbial, anti-inflammatory, anti-cancer
activities etc. It also lowers cholesterol level
in serum and increases sperm viability [14].
Many studies have suggested that the
flavonoids found in okra like phenolic acids
are well-known for its anti-inflammatory,
anti-allergic, anti-thrombitic,
hepatoprotective, anti-spasmodic and
anticancer properties [15].

The previous studies were suggests that
oxidative stress plays an important role in
the development of chronic diseases such As
cardiovascular disease developed by non-
control hypercholesteremia [16, 21]. In the
present study, oral feeding with DOE for six
weeks significantly reduced the levels of
(TCH, LDL/HDL and VLDL/HDL),
suggesting that DOE has antioxidant effect
on rabbits. The other finding from this study
was increasing in ascorbic acid that has
antioxidant activity in serum of rabbits by
increasing the time of feeding. The oxidative
damage could be indicated by level of MDA, a

References

1. National Research Council (2006) Okra. Lost
Crops of Africa: Volume II: Vegetables. Lost

Crops of Africa. 2. National Academies Press.
ISBN 978-0-309-10333-6.

2. Gemede HF, Haki GD, Beyene F, Woldegiorgis
AZ, Rakshit SK (2015) Proximate, mineral,
and antinutrient compositions of indigenous
Okra (Abelmoschus esculentus) pod accessions:
Implications for mineral bioavailability". Food
Science & Nutrition, 4 (2): 223-33.

3. Sociedade Brasileira de Cardiologia (1999)
Sociedade Brasileira de Endocrinologia. II
Consenso  Brasileiro sobre dislipidemias.
Deteccao, avaliagdo e tratamento. Arq. Bras
Endocrinol. Metab., 43: 287-305.

4. Lima LRP, Oliveira TT, Nagem TdJ, Pinto AS,
Stringheta PC, Tinoco ALA, et al (2001)
Bixina, norbixina e quercetina e seus efeitos no
metabolismo lipidico de coelhos. Braz. J. Vet.
Res Anim. Sci., 38 (4): 196-200.

5. Holvoet P, Collen D (1997) Beta-VLDL
hypercholesterolemia  relative to LDL
hypercholesterolemia is associated with higher
levels of oxidized lipoproteins and a more rapid
progression of coronary atherosclerosis in

©2009-2019, JGPT. All Rights Reserved

product of lipid peroxidation, and the activity
of antioxidant enzymes such as ascorbic acid
and TAOC is enhanced by DOE. Numerous
previous literatures have proved that
phenolic acids and flavonoids showed cellular
keeping activity due to their antioxidant
effects [22, 24]. Okra extract has health
benefit in genitourinary disorders, cholesterol
controlling, chronic dysentery, hypertension,

spermatorrhoea, and ulcer, relieves
hemorrhoids and possesses anti-
inflammatory properties [25, 28]. In the

present study we found positive correlation
between the levels of ascorbic acid with
increase time and dose of DOE during the
progress period of experiment (data not
showed).

Conclusion

The aqueous extract of dry okra may be
stimulating the conversion of cholesterol into
bile acids by the liver during activation of an
enzyme a-hydroxylase. We suggesting the
DOE may be have inhibition action on HMG-
COA synthase that responsible on
endogenous synthesis of cholesterol in liver.

Declaration of Interest

The authors state no conflict of interest and
agree to publishing of this paper.

rabbits. Arterioscler Thromb Vasc. Biol.,, 17
(11): 2376-82.

6. Percegoni N, Oliveira TT, Nagem TJ, Lima
LRP, Lima EQ, Matta SLP (2004) Effect of
casein , protein isolated from soja on
cholesterol and hyperlipidemid. Rev Cienc.
Farm., 25: 99-110.

7. Y Zhang, L Li, J You, J Cao, X Fu, Y Zhang
(2013) Effect of 7-difluoromethyl-5, 4'-
dimethoxygenistein on aorta atherosclerosis in
hyperlipidemia ApoE—/— mice induced by a
cholesterol-rich diet, Development Therapy, 7,
233-242.

8. Sun YP, Lu NC, Parmley WW, Hollenbeck CB
(2000) Effects of cholesterol diets on vascular
function and atherogenesis in rabbits. Exp.
Biol. Med., 224 (3): 166-71.

9. Spagnoli LG, Orlandi A, Mauriello A,
Santeusanio G, de Angelis C, Lucreziotti R, et
al(1991) Aging and atherosclerosis in the
rabbit. 1. Distribution, prevalence and

morphology  of  atherosclerotic  lesions.
Atherosclerosis, 89 (1): 11-24.

10. Abela GS, Picon PD, Friedl SE, Gebara OC,
Miyamoto A, Federman M, et al (1995)
Triggering of plaque disruption and arterial

367



11.

12.

13.

14.

15.

16.

17.

18.

19.

Hamzah H. Kzar et. al.| Journal of Global Pharma Technology|2019| Vol. 11| Issue 04 (Suppl.) | 363-368

thrombosis in an atherosclerotic rabbit model.
Circulation, 91 (3): 776-84.

Moghadasian MH, Frohlich JJ, McManus BM
(2001) Advances in experimental dyslipidemia
and atherosclerosis. Lab Invest, 81 (9): 1173-
83.

A. B. Wagqar, T. Koike, Y. Yu et al (2010) High-
fat diet without excess calories induces
metabolic disorders and enhances

atherosclerosis in rabbits. Atherosclerosis, 213
(1): 148-155.

Mussatto G, Dragone I, Roberto C (2007)
Ferulic and p-coumaric acids extraction by
alkaline hydrolysis of brewer’s spent grain.
Industrial Crops and Products; 25: 231-237.

Konstantinos Anastasakis, Dimitrios Kalderis,
Evan Diamadopoulos (2009) Flocculation
behavior of mallow and okra mucilage in
treating wastewater, Desalination, 249 (2):
786-791.

Mohammad A, Elham KK (2013) Medicinal
uses and chemistry of flavonoid contents of
some common edible tropical plants. Journal of
Paramedical Sciences; 4 : 119-138.

Mandal D, Fu P, Levine AD (2010) REDOX
regulation of IL-13 signaling in intestinal
epithelial cells: Usage of alternate pathways
mediates distinct gene expression patterns.
Cell. Signal, 22:1485-1494.

Abimannan T, Peroumal D, Parida JR, Barik
PK, Padhan P, Devadas S (2016) Oxidative
stress modulates the cytokine response of
differentiated Th17 and Th1l cells. Free Radic.
Biol. Med., 99: 352-363.

Fujino G, Noguchi T, Matsuzawa A, Yamauchi
S, Saitoh M, Takeda K, Ichijo H (2007)
Thioredoxin and TRAF family proteins
regulate reactive oxygen species-dependent
activation of ASK1 through reciprocal
modulation of the N-terminal homophilic
interaction of ASK1. Mol. Cell. Biol., 27:8152-
8163.

Heppner DE, Hristova M, Dustin CM, Danyal
K, Habibovic A, Van der Vliet A (2016) The
NADPH oxidases DUOX1 and NOX2 play
distinct roles in redox regulation of epidermal
growth factor receptor signaling. J. Biol.
Chem., 291: 23282-23293.

©2009-2019, JGPT. All Rights Reserved

20.

21.

22.

23.

24.

25.

26.

217.

28.

Sart S, Song L, Li Y (2015) Controlling redox
status for stem cell survival, expansion, and
differentiation. Oxid. Med. Cell. Longev., 105-
135.

Moaed E, Al-Gazally, Alaa S Al-Awad,
Hamzah H Kzar (2018) Study Some of the Risk
Factors on Total Antioxidant Capacity in Iraqi
Patients with Sporadic Colorectal Cancer.
Journal of Global Pharma Technology, 10: (03):
48-55.

L Pathak, Y Agrawal, A Dhir (2013) Natural
polyphenols in the management of major
depression., Expert Opin. Invest. Drugs 22:
863-880.

Y Liu, G dJia, L, Gou, L Sun, X Fu, N Lan, S Li,
X Yin (2013) Antidepressant-like effects of tea
polyphenols on mouse model of chronic

unpredictable mild stress.) Pharmacol.,
Biochem. Behav., 104, 27-32.

PJ Lucassen, J Pruessner, N Sousa, OF
Almeida, AM Van Dam, G Rajkowska, DF
Swaab, B Czeh (2014) Acta Neuropathol., 127:
109-135. Neuropathology of stress

Ansari NM, Houlihan L, Hussain B, et al
(2005) Antioxidant activity of five vegetables
traditionally consumed by  South-Asian
migrants in Bradford, Yorkshire, UK.
Phytotherapy Research, 19: 907-911.

Oladimeji A, Kannike MA (2010) Comparative
studies on the efficacy of neem, basil leaf
extracts and synthetic insecticide,
lambdacyhalothrin, against Podagrica spp. on
okra. African Journal of Microbiology
Research, 4(1): 033-037.

Yogesh C, Kumar EP, Manisha B, et al (2011)
An evaluation of antibacterial activity of
Abelmoschus esculentus on clinically isolated
infectious disease causing bacterial pathogen
from hospital. International Journal

Pharmaceutical Phytopharmacology Research,
1(3): 107-111.

Sandra F Oloketuyi (2017) Antibacterial
Activity of Seed Extracts of Okra (Abelmoschus
esculentus) against Selected Pathogens.
Research & Reviews: Journal of Food Science
and Technology, 6(1): 1-5.

368



