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ADP: Adenosine diphosphate
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GOD: Glucose oxidase
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Introduction

Aloe vera is of uncertain origin but cultivated long standing Mediterranean region,
North Africa, the Canary Islands and Cape Verde, known since ancient times but mostly used
since the first century, Aloe vera has been adopted in many traditional medicines warm
regions of the world, Europe, the Middle East and North Africa first, then India, China and
Asia mostly after the tenth century and America after the seventeenth century. Currently, Aloe
vera gel comes mainly in the composition of cosmetics or beverages(Bruneton, et al., 2009).
Among the 300 varieties of Aloe plants known, there are only 3 or 4 types of Aloe which are
used for cosmetic and medicinal purposes. The most powerful of all these varieties is Aloe
Barbadenis Miller. This is the only deserves the name of Aloe vera (Rajeswari,et al., 2012).

Aloe vera is a species of Aloe (Aloe genus) that has been used for thousands of years to
heal a variety of conditions, most notably burns, wounds, skin irritations, constipation, ulcers,
Diabetes, Cancer, headaches, arthritis, immune-system deficiencies, and many other
conditions (Gauri,et al., 2011). It is incredible natural remedy that has internal and external
applications, with hundreds of active components that benefit the body; it is grown in
subtropical locations. Aloe was one of the most frequently prescribed medicines throughout
most of the 18th and 19th centuries (Rajeswari,et al., 2012).

The invaluable oligoelements present in Aloe juce, manganese and selenium, constitute
the enzymes superoxide dismutase and glutathione peroxydase, recognized as powerful
antioxidants and cellular anti-aging agents(bassetti, et al., 2005). Their high antioxidant
properties slow down the aging process. This helps cells to become stronger in combating the
negative effects caused by oxygen and the broad spectrum radiation to which human skin is
exposed daily. The non essential amino acid, proline, is a constituent of collagen. Whose role
is to insure the perfect holding capacity and elasticity of epithelial tissues. This leads to skin
becoming smoother, hydrated and more elastic. Protected from free radicals and their
degenerative activity resulting in substantial anti-aging effects by constant use of Aloe
(Gamboa-Gomez,et al., 2015).

Overweight and obesity are defined as abnormal or excessive fat accumulation that may
impair health; Obesity is the most prevalent nutritional disease and a growing public health
problem worldwide. This disease is a causal component of the metabolic syndrome related
with abnormalities, including hyperglycemia, dyslipidemia, hypertension, inflammation,

among others(Grundy,et al., 2004). There are anti-obesity drugs, affecting the fundamental
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processes of the weight regulation; however they have shown serious side effects, which
outweigh their beneficial effects. Most recent studies on the treatment of obesity and its
complications have focused on the potential role of different plants preparation that can exert

a positive effect on the mechanisms involved in this pathology (Claudia, et al., 2015).

Aloe vera have been found to be effective in the treatment of cardio vascular disease,
improving blood glucose levels in diabetics (Bunyapraphat, et al., 1996), lowering blood
lipids in hyperlipidemic patients(Rajasekaran, et al., 2006), acute hepatic diseases
(Bottenberg, et al., 2007), high blood pressure (Hossain, et al., 2013), it was also used for its
anti-inflammatory, and antitumoral effects (Reynolds, et al., 1999; Chithra, et al., 1998).
Obesity is an established risk factor for type 2 diabetes and cardiovascular diseases, where the
central and causal component is the metabolic syndrome (Montague, et al., 2000). This is a
series of metabolic abnormalities including hyperglycemia, dyslipidemia, hypertension,
inflammation, oxidative stress, among others (Grundy, et al., 2004). Although the association
of cardio vascular disease, hyperlipidemia, hypertension and diabetes with obesity suggests a
possible role of Aloe vera in the regulation of serum lipids and obesity. Little is known about
the effect of Aloe vera gel on body fat accumulation. Taking all in consideration, it is of

interest to conduct the effect of Aloe vera gel on obesity.

This study was conducted for the first time to elucidate the potential role of Aloe vera
gel on serum lipids and on body fat accumulation in rats. Here we describe the first evidence

that feeding 2% of Aloe vera gel causes hypotriglycerimia and low body fat accumulation.
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Brief Review on Aloe vera
1.1Aloe vera
1.1.1Definition

Aloe vera is a succulent plant. Succulents are xerophytes, which are adapted to living in
areas of lowwater availability and are characterized by possessing a large water storage tissue
(Ni, et al., 2004).

1.1.2 Taxonomical classification of Aloe vera
Aloe vera belongs to the family Aloaceae, and it is widely used in the manufacturing of
food and drink products, pharmaceuticals, and cosmetics (Reynolds, et al., 1999).
Kingdom : Plantae
Subkingdom : Tracheobionta
Superdivision : Spermatophyta
Division : Mognoliophyta
Classe : Liliopsida
Subclass : Liliidae
Order : Liliales
Family : Aloaceae
Genus : Aloe

Species : Aloe vera (L.) Burm. f. (Botanical Journal of the Linnean Society, 2009).

1.1.3 Botanical Description

The botanical name of Aloe vera is Aloe Barbadensis Miller. It belongs to
Asphodelaceae (Aloaceae) family, and is a shrubby or arborescent, perennial, xerophytic,
succulent, pea- green color plant. It grows mainly in the dry regions of Africa, Asia, Europe
and America. The plant has triangular, fleshy leaves that can reach up to 80 cm long and 10
cm wide at the base in the adult plant with serrated edges, yellow tubular flowers and fruits
that contain numerous seeds (Fig. 1-2).

Each leaf is composed of three layers:


http://plants.usda.gov/java/ClassificationServlet?source=display&classid=ALVE2

BRIEF REVIW ON ALOE VERA

1- An inner clear gel that contains 99% water and rest is made of glucomannans, amino
acids, lipids, sterols and vitamins.
2- The middle layer of latex which is the bitter yellow sap and contains anthraquinones

and glycosides.

3-The outer thick layer of 15-20 cells called as rind which has protective function and
synthesizes carbohydrates and proteins. Inside the rind are vascular bundles responsible
for transportation of substances such as water (xylem) and starch (phloem) (Surjushe,et
al., 2008).

Figure 1:Aloe vera Barbadensis Miller (Michayewicz, 2013).
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The Aloe vera outer leaf pulp contains latex The green rind or cuticle of the
and anthraquinones Aloe vera plant

Figure 2: Aloe vera leaf cross section (Michayewicz, 2013).

1.1.4Aloe vera Composition

Aloe vera is a plant of arid environments that stores water in its leaves. Also, it is the

main component of the sheet and represents 98 to 99 % of its weight. The dry material which

thus accounts for only 1 to 2%, consists of 60% polysaccharides (Josia, 2008;

Emmanuel,2008). Aloe vera leaf contains more than 75 active compounds polysaccharides,

phenolic compounds, organic acids as well as 20 minerals, 20 amino acids and 12 vitamins.

The main secondary metabolites are phenolic compound of anthrone type and chromone. But

despite numerous studies, therapeutic activities have not been well correlated with the

compounds.

1-

The carbohydrate fraction consists of monosaccharides (carbohydrate, xylose ...),
polysaccharides reserves (acemannan, aloeride, cellulose ...) stored in the protoplasm
of cellules. Acemannan (Emmanuel, 2008).

The protein fraction is formed by amino acids, glycoproteins (alprogéne, aloctin A and
B, verectine).

The lipid fraction (5% of the dry weight of the pulp) is composed of sterols
(cholesterol, campesterol, B -sitosterol, phytosterol), triterpenes (lupeol), triglycerides
and phospholipids.

Overriding minerals are potassium, calcium, sodium, magnesium and phosphorus.
Key vitamins are vitamin C and vitamins B1, B2, B3 and B6.

5
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6- Organic acids such as malic acid, succinic acid, uric, isovaleric, of phenol- acid such
as cinnamic acid, vanillin, citric, féruliquel (Bruneton, et al., 2009).

7- Anthraquinone (aloin, isobarbaloin, anthranol, aloe -emodin, emodin etc.). Aloin is
located in the outer layer of the sheet and constitutes almost 30% of exudates
(Emmanuel,2008).

8- Chromones: aloesone, aloeresin.

9- Saponins, phthalate esters, growth hormones.

1.1.4.1 Phytosterols

Phytosterols (lophenol and cycloartanol) derived from Aleo vera are the plant version of
cholesterol. Animals primarily make cholesterol, and plants make a variety of phytosterols
and stanols. While humans can make cholesterol or obtain it from the diet, we are unable to
make any kind of phytosterol, and thus only get those from dietary sources.There are two
main classes: sterols and stanols. Sterols have a double bond in their sterol ring, while stanols
do not (Fig. 3).

Studies have found that consuming 1-2 grams each day of phytosterols can lower low-
density lipoprotein (LDL) cholesterol by 6 to 10 %, which may reduce risk for coronary heart
disease (Katan, et al., 2003; Plat, et al., 2005).Phytosterols work by reducing the amount of
cholesterol that is absorbed in the small intestine. This includes cholesterol from dietary
sources, as well as cholesterol from bile that would normally be reabsorbed and reused
(Ostlund, 2002; Plat, et al., 2005). The decrease in absorbed cholesterol upregulates LDL
receptors, which in turn removes more LDL from circulation. It also causes an increase in
endogenous production of cholesterol, although not enough to compensate for the increased
blood clearance. The end result is lower LDL cholesterol (Ostlund, 2002; Plat, et al., 2005).
Administration of Lophenol and Cycloartanol also reduced the serum free fatty acid and
triglyceride levels except total cholesterol . and weights of total abdominal fat tissues. (Eriko,
M..et al., 2008)
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Figure: 3 Phytosterols (jonnes,. 2011)
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Figure:4 cholesterol, plant sterol, plant stanol

1.2Pharmacological aspects and therapeutic effects of Aloe veragel

It has been claimed that the polysaccharides in Aloe vera gel have therapeutic properties
such as immunostimulation, anti-inflammatory effects, wound healing, promotion of radiation
damage repair, anti-bacterial, anti-viral, anti-fungal, anti-diabetic and anti-neoplastic
activities, and stimulation of hematopoiesis and anti-oxidant effects. (Ni, et al., 2004,

Reynolds,et al., 1999). On the other hand, there are a number of clinical reports that have

7
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found Aloe vera gel not effective interms of the above mentioned therapeutic activities or
even to cause undesirable effects such as retardation of wound healing. As mentioned before,
these conflicting results could be due to the use of plants from different locations, with
variations in their chemical composition and also because of different isolation techniques
that were used to extract compounds from the Aloe leaf pulp (Femenia, et al., 2003).

1.2.1Anti-diabetic effects

Several pre-clinical and clinical trials showed a blood glucose lowering effect for Aloe
vera gel preparations in different forms (e.g. juice or as constituents in bread etc.), while other
studies indicated that no change in glucose levels could be obtained. The differences in results
of these in vivo studies can possibly be explained by differences in the way that the Aloe
mucilaginous gel was isolated and separated from the exudates anthraquinones. Furthermore,
it is not always clear what constituent of the Aloe leaf was tested in some studies, which
makes it difficult to correlate the effect (or lack of effect) with the product tested (Reynolds,
et al.,1999). In a study on streptozotocin-induced diabetic rats, oral administration of Aloe
vera gel (alcoholinsoluble residue extract) significantly reduced the fasting blood glucose,
hepatic transaminases, plasma and tissue cholesterol, triglycerides, free fatty acids and
phospholipids and in addition also significantly increased plasma insulin levels. The
decreased plasma levels of high density lipoprotein cholesterol and increased levels of low
density lipoprotein cholesterol in the streptozotocin-induced rats were restored to normal after
treatment with gel extract (Rajasekaran, et al., 2006).

1.2.2 Anti-oxidant effects

Aloe vera contains substantial amounts of antioxidants including a-tocopherol (vitamin
E),carotenoids, ascorbic acid (vitamin C), flavonoids, and tannins,and it has been suggested
that antioxidant action may be an important property of plant medicines used in treatment of
various diseases(Hamman, J., 2008). The administration of ethanolic extract of Aloe vera gel
on tissue antioxidants led to reduction in blood glucose level in diabetic rats, which helps to
prevent excessive formation of free radicals through various biochemical pathways and also
reduces the potential glycation of the enzymes(Rajasekaran,et al., 2005; Kammoun, et al.,

2011). One study determined that the total phenolic content of Aloe vera leaf skin extracts is

8
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significantly correlated withthe antioxidantcapacity(Kammoun, et al., 2011). The methanol
extracts of leaf skins and flowers of Aloe vera were also screened for their antioxidant and
antimycoplasmic activities, and in vitro both extracts of leaf skin exhibited antioxidant

activity, are the mostactive (Lopez, et al., 2013).

1.2.3Anti-cancer effects

Aloin, an anthraquinone being a natural compound and the main ingredient of Aloe, has
been documented for its remarkable potential therapeutic options in cancer, aloin treatment
could inhibit the secretion of VEGF in cancer cells. VEGF is one of the most important
proangiogenic cytokines known and well characterized as an inducer of tumor
neovascularization. Aloin treatment significantly inhibited in vitro VEGF-induced angiogenic
response of human endothelial cells, causing an inhibition of proliferation and migration of
endothelial cells(Pan, et al., 2013). Aloe-emodin (AE) is also a subtype of anthraquinone, a
natural compound that has traditionally been found to have diverse biological activities
including anticancer functions. AE (1, 8-dihydroxy-3- hydroxymethyl-9,10-anthracenedione)
is an herbal anthracenedionev derivative from Aloe vera leaves. Recent reports have shown
that AE possesses antiproliferation effects on some types of cancer cells (Lin, et al., 2011;
Masaldan, et al., 2014). The inhibitory effect of AE on the activity and gene expression of N-
acetyl transferase, which plays an initial role in the metabolism of aryl amine carcinogens,
was found in human malignant melanoma cells.(Lin, et al., 2005; Lin, et al., 2006) Recently,
(Lin, et al., 2006) demonstrated that AE-induced apoptosis in T24 human bladder. Aloin,
derived from Aloe vera leaves, has been shown to possess anticancer potential activities, (Lin,
et al., 2006) as it inhibits tumor angiogenesis and growth via blocking signal transducer and
activator of transcription 3 activation, with the potential of a drug candidate for cancer therapy
(Jakson, et al., 2013).

1.2.4 Anti-hyperlipidemic effects

Aloe vera is known for its antihyperlipidemic property wherein it has beneficial effects
on the prevention of fatty streak development and may help to reduce the development of
atherosclerosis through modification of risk factors(Huseini, et al., 2012). Aloe veraleaf gel
efficacy hasbeen checked in hyperlipidemic type 2 diabetic patients; a randomized double-

blind placebo-controlled clinical trial wherein it reduced total cholesterol and LDL levels

9
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significantly (Huseini, et al., 2012). A recent study also demonstrated that administration of
phytosterols isolated from Aloe vera gel reduces visceral fat mass and improves
hyperglycemia in Zucker diabetic fatty rats (Dana,et al., 2012). Dried pulp of Aloe vera
succotrina leaves produced significant antihyperlipidemic effect in high-fat diet- and fructose-
induced hyperlipidemic rats, where it significant decreased serum levels of total cholesterol,
total triglycerides, low-density lipoproteine cholesterol, very low-density lipoprotein, and
high-density lipoproteine cholesterol (Dhingra, et al., 2014). Previous reports also suggested
that Aloe vera gel-treated polycystic ovarian syndrome rats exhibited significant reduction in
plasma triglyceride and LDL cholesterol levels, with an increase in highdensity
lipoproteinecholesterol, polycystic ovarian syndrome condition wherein hyperlipidemia is one
of main consequences. The gel treatment also caused reversion of abnormal estrous cyclicity,
glucose intolerance, and lipid metabolizing enzyme activities, bringing them to normal. It has
phytocomponents with antihyperlipidemic effects and has shown efficacy also in management
ofpolycystic ovarian syndrome but also the associated metabolic complications. (Maharjan, et
al., 2010; Desal, et al., 2012).

10
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2. Materials and Methods
2.1 Animals and Diets

Male rats Albino Wistarat 4 weeks old weighting (about 45g) were used, animals were
housed in individuals plastic cages with free access to deionized water, room temperature was
kept at 24 °C on 12-hour light (08:00-20:00) and dark cycle. Poor diet in the form of
compresses (tablets) was broken until obtaining a homogeneous powder and then the same
amount were daily incorporated into food cups at 09:00 am with or without 2% of Aloe vera
gel (12 g d1-d3,14g d4-d8,16g d9-21,18g d22-26,20g d27-d30, and 22g for d30-41).

2.2 Experiment

Rats were fed poor diet, in a two-way design, diets with or without containing Aloe vera
gel. Aloe vera gel (Supplements Aromatik Inc., Quebec, Canada) (Fig. 4), was added to the
basal diet at the level of 2%. 300mg/kg of dietary Aloe vera has been reported toreduce
fasting blood glucose, cholesterol, triglycerides, free fatty acids, phospholipids (Subbiah, et
al., 2006). After 6 weeks of consuming diet (6 animals per diet group), food was removed
from the cages at 08:00 am and the rats were lightly anesthetized with chloroform and killed
between 10:00 am and 14:00 pm. Blood was collected and samples were allowed to clot at (-
4°C) for 1h. Serum samples were obtained by centrifugation (3000 rpm for 20 min).
Abdominal adipose tissues (epididymal and perirenal adipose tissues) and liver were

immediately removed, weighted and stored at -50 °C until use.

Figure 4: Aloe vera gel (Supplements Aromatik Inc., Quebec, Canada )

11
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2.3Analytical Procedure
Serum concentrations of Glucose, total Cholesterol, Triglycerides and Albumin were
measured by kits (SPINREACT). HDL-Cholestrol and Creatinine levels were measured using

automate (Siemens XRL, laboratory of biochemistry, hospital, Constantine).

2.3.1Quantitative determination of Glucose
a. Test principe of Glucose

A colorimetric assay following two coupled enzymatic reactions. A specific enzymatic
reaction, in witch glucose oxidase ( GOD ), oxidizes glucose present in the sample to gluconic
acid and hydrogen peroxide (H202). It serves as the substrate for the peroxidase (POD) in a
coupled reaction and it is detected by a chromogenic oxygen acceptor, phenol, 4 —
aminophenazone (4-AP) resulting a colored product. The intensity of the color is proportional

to the glucose concentrationl. (Kaplan A et al., 1984)

GOD

B-D-Glucose + O2 + H20 Gluconic acid + H202

v

POD

H202 + Phenol + 4-AP Quinone + H20

v

b. Procedure

One milliliter of the reaction mixture containing 92 mM TRIS buffer (pH 7.4), 0.3 mM
phenol, 15000 U/L glucose oxidase (GOD), 1000U/L peroxydase (POD) and 2.6 mM4-
aminophenazone (4-AP) was incubated with10 pl sample. After incubation at 37°C for 10
Min., optical density of sample and standard (Glucose aqueous primary standard 100 mg/dl)
were recorded against blank. At the wavelength 505nm using Spectrophotometer. The
concentration of serum glucose was calculated by the difference in absorbance between
the standard and the sample(Eqg. 1) and (Eq.2).

(A) Sample / (A) Standard X 100 (Standard conc.) = mg/dl glucose in the sample (Eq.1).
Then mg/dl X 0.0555 (conversion factor) = mmol/L (Eq.2).

12
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2.3.2Quantitative determination of Triglycerides

a.Test principe of Triglycerides

Sample triglycerides incubated with lipoproteinlipase (LPL), liberate glycerol and free
fatty acids. Glycerol is converted to glycerol-3-phosphate (G3P) and adenosine-5-diphosphate
(ADP) by glycerol kinase and ATP. Glycerol-3- phosphate (G3P) is then converted by
glycerol phosphate dehydrogenase (GPO) to dihydroxyacetone phosphate (DAP) and
hydrogen peroxide (H202). In the last reaction, hydrogen peroxide (H202) reacts with 4-
aminophenazone (4-AP) and p-chlorophenol in presence of peroxidase (POD) to give a red

colored dye:

LPL

Triglyceride + H20 » Glycerol +free fatty acids

GLYCEROL KINASE

Glycerol + ATP > G3P + H202
GPO
G3P+02 — DAP + H202
POD
H202 + 4-AP + P-Chlorophenol »  Quinone + H20

The intensity of the color formed is proportional to the triglycerides concentration in the

sample.(Buccolo G et al., 1973)

13
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b. Procedure

One milliliter of working reagent contain 50 mM. GOOD buffer (pH 7.5), 2 mM. 4-
chlorophenol, LPL 150000 U/L, GK 500 U/L, GPO 2500 U/L, POD 440 U/L, 4-AP 0.1
mM.and 0.1 mM. ATP was incubated with10 ul sample. After incubation at 37°C for 10
min,optical density of sample and standard (Glucose aqueous primary standard 100 mg/dl)
were
recorded against blank. At the wavelength 505nm using Spectrophotometer. The
concentration of serum triglycerides was calculated by the difference in absorbancebetween
the standard and the sample (Eqg. 3) and (Eq.4).

(A) Sample / (A) Standard X 200 (Standard conc.) = mg/dl triglycerides in the sample (EQ.3).
Then mg/dl X 0.0113 (conversion factor) = mmol/L (Eq.4).

2.3.3 Quantitative determination of Cholesterol

a. Test principe of Cholesterol

The cholesterol is determined after enzymatic hydrolysis and oxidation. The
quinoneimine indicator is formed by the hydrogen peroxide and 4-aminoantipyrine in the

presence of phenol and peroxidase.

CHE

Cholesterol esters + H-O ————  Cholesterol + fatty acids

CHOD

Cholesterol + O2— 4-Cholestenona + H202

POD

2 H202+ Phenol + 4-AP  ——— Quinonimine + 4H20

The intensity of the color formed is proportional to the cholesterol concentration in the
sample.(Naito, H., K., et al., 1984; Meiattini, F., et al., 1978)

14



MATERIALS AND METHODS

b.Procedure

One milliliter of the reaction mixture containing 90 mM. PIPES buffer (pH 6.9), 26
mM. phenol, 1000 U/L Cholesterol esterase (CHE), 300U/L Cholesterol oxidase (CHOD) ,
650 U/L Peroxidase (POD) and 0.4 mM 4 — Aminophenazone (4-AP) was incubated with10
ul sample. Each sample had both blank and standard (Cholesterol aqueous primary standard
200 mg/dl). After incubation at 37°C for 10 min, optical density at the wavelength 505 nm
was recorded using Spectrophotometer. The concentration of serumcholesterol was calculated
from the difference in absorbance between the standard and thesample (Eg. 5) and (Eq. 6).
(A) Sample / (A) Standard X 200 (Standard conc.) = mg/dl cholesterol in the sample (Eq.5).
Then mg/dl X 0.0258 (conversion factor) = mmol/L (Eq. 6).

2.3.4 Quantitative determination of HDL-Cholesterol

a.Test principe of HDL-Cholesterol

The very low density (VLDL) and low density (LDL) lipoproteins from serum or
plasma are precipitated by phosphotungstate in the presence of magnesium ions. After
centrifugation the supernatant contains high density lipoproteins (HDL). The HDL-cholesterol
fraction is determined using the total cholesterol enzymatic reagent.Naito H K. High-density
lipoprotein (HDL) cholesterol. (Kaplan, A., et al., 1984; Grove, T., H.,1979).

b.Procedure

Two reagents the first one is R1 for elimination of lipoprotein no-HDL, 300microlitter
contain N,N-bis(2-hydroxyethyl)-2-aminoethanesulphonic acid (pH 6.6). 100mM., N-(2-
hydroxy-3-sulfopropyl)-3,5-dimethoxyaniline (HDAOS) 0.7 mM., CholesterolEsterase > 800
U/L, Cholesterol oxidase> 500 U/L, Catalase > 300 U/L Ascorbic oxidase >3000 U/L was
incubated with 3 pl sample for 5 min at 37°C. The absorbances (Al) of thesamples and

standard (Lyophilized human serum) were recorded against blank at the wavelength 600 nm.

15



MATERIALS AND METHODS

2.3.5Quantitative determination of Creatinine
a.Test principe of Creatinine

The assay is based on the reaction of creatinine with sodium picrate, as described by
Jaffé. Creatinine reacts with alkaline picrate forming a red complex(Janovskycomplex). The
time interval chosen for measurements avoids interferences from other serum
constituents,(absorbance at 492 nm). The intensity of the color formed is proportional to the

creatinine concentration in the sample. (Kaplan, A., et al., 1984).

b.Procedure

Creatinine Base Reagent containing 0.29 mol/L sodium hydroxide and surfactants and
Creatinine Picrate Reagent containing 17.5 mM. picric acid can be used separately on two
reagent systems. A working reagent may be prepared by combining one volume of creatinine
picrate reagent and four volumes of creatinine base reagent. Mix well before using.

Studies using this reagent were performed on an automated analyzer using a kinetic test mode,
with a sample to reagent ratio of 1:24, and a wavelength reading of 505 nm. The analyzer

automatically calculates the creatinine concentration of each sample.

2.3.6 Quantitative determination of Albumin
a.Test principe of Albumin

Albumin in the presence of bromcresol green at a slightly acid pH, produces a colour
change of the indicator from yellow-green to green-blue. The intensity of the color formed is
proportional to the albumin concentration in the sample. (Gendler, S., Kaplan, A, et al.,
1984).

Ph=4.20

Ibumine + BCG — albumine complex -BCG

16



MATERIALS AND METHODS

b. Procedure

One milliliter of the reaction mixture containing 0.12 mM. Bromcresol green buffer (pH
4.2) was incubated with 5 pl sample. Each sample had both blank and standard (Albumin
aqueous primary standard 5 g/dl). After incubation for 10 min at room temperature (15-25 °C)
optical density at the wavelength 630 nm was recorded using Spectrophotometer (JENWAY
6300). The concentration of serum albumin was calculated from the difference in absorbance
between the standard and the sample (Eqg. 9) and (Eqg. 10).
(A)Sample / (A) Standard X 5 (Standard conc.) = g/dl albumin in the sample (Eqg. 9).
Then g/dl X 144.9 = umol/L (Eq. 10).

2.4 Statistical analysis
All results were tested for statistical significance by Student’s t-test using StatView

softwear.
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3. Results and Discussion
a. Effect of 2% Aloe vera gel on serum Triglyceride

Feeding rats 2% Aloe vera gel significantly reduced serum triglycerides (Fig. 6). Our
results are in agreement with the previous studies (Kwanghee, et al., 2009; Eriko, et al.,
2008).(Subbiah, et al.,2006; Nasiff, et al.,1993) found that the levels of free fatty acids were
significantly decreased, and thereforewe speculate that feeding rats 2% Aloe vera might
activates hepatic fatty acidoxidation, which leads to high conversion of fatty acids to ketone
bodiesthereby reducing serum triglyceride. Further study is needed to measure serum free
fatty acid, the activity of hepatic carnitine palmitoyltransferase (CPT), as a rate limiting
enzyme of mitochondrial fatty acid oxidation and also the activities of enzymes of lipogenesis
such as G6PD and FAS.
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Figure 6: Effet of 2% Aloe vera gel on serum Triglyceride!

! Value are means + SE (n= 6) for each group

*Significantly different from control by student’s test (P < 0.05)
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RESULTS AND DISCUSSION

b. Effect of 2%Aloe vera gel on Liver, relative Perirenal and Epididymal adipose tissue

weight

Weight of liver was unaffected by dietary 2% Aloe vera (Fig. 7). This is in agreement
with the research done by (Zodap, et al., 2012). Dietary 2% of Aloe vera gel caused 43% and
40% reduction in weight of epididymal adipose tissue and perirenal adipose tissue,
respectively (Fig. 8, 9). Phytosterols isolated from Aloe vera gel has been known to reduce
both abdominal fat and subcutaneous fat and prevent obesity (Eriko, et al., 2008). In
consistent with Eriko’s study, dietary 2% of Aloe vera might elevates the activity of hepatic
carnitine palmitoyltransferase, the rate-limiting enzyme of mitochondrial fatty acid oxidation,
which causes higher fatty acid oxidation. Our results suggest that the lower accumulation of
body fat is mediated through phytosterols by a mechanism involving higher fatty acids

activity. Further study is needed to explain the phenomena.

Relative Liver tissue weight
(mg)

m Control M Aloe Vera

Figure 7 : Effect of 2% Aloe vera gel on Relative Liver tissue
weight?

! Value are means + SE (n= 6) for each group
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Figure 8: Effect of 2% Aloe vera gel on Relative Epididymal
Adipose tissue weightt

! Value are means + SE (n= 6) for each group

*Significantly different from control by student’s test (P < 0.05).
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Figure 9 : Effect of 2 % Aloe vera on Relative Peririnal Adipose
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! Value are means + SE (n= 6) for each group

*Significantly different from control by student’s test (P < 0.05).



RESULTS AND DISCUSSION

c. Effect of 2% Aloe vera gel on Final Body Weight

Feeding 2% Aloe vera gel slightly reduced gain body weight, but not significant (Fig.
10). This is in agreement with(Manoj et al., 2013; Kwanghee et al., 2009)

120 +
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Final Body Weight ()
3

20 -
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Figurel0: Effect of 2% Aloe vera on Final Body Weight!

Value are means + SE (n= 6) for each group

d. Effect of 2% Aloe vera gel on serum Glucose

Serum glucose concentration was slightly reduced by 2% Aloe vera gel treatment (Fig.
11). Our results are in agreement with the previous studies. It has been shown that Aloe vera
gel feeding caused lower serum concentration of glucose (Kwanghee, et al., 2009; Manoj,et
al., 2013).
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Figure 11: Effect of 2% Aloe vera gel on serum Glucose!

! Value are means + SE (n= 6) for each group

e. Effect of 2% Aloe vera gel on serum Cholesterol and HDL-Cholesterol
2% Aloe vera gelhas no significant effect on the serum total cholesterol and HDL-
cholesterol(Fig. 12, 13). Our study is in agreement with previous studies (Eriko,et al., 2008).
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Figure 12: Effect of 2% Aloe vera on serum Cholesterol*

Value are means + SE (n= 6) for each group
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Figure 13: Effect of Aloe vera gel on serum HDL-Cholesterol*

Value are means + SE (n= 6) for each group

f. Effet of 2%Aloe vera gel on serum Creatinine and Albumine

Addition of 2% Aloe vera gel significantly decreased serum Albumin without affecting
serum Creatinine (Fig. 14, 15). Our results are in agreement with previous studies (zubcic,
2001). The hypoalbuminemic effect of Aloe vera gel is due to liver desease, acute infection
(Guyton, et al., 2006), Or to the low protein content of Aloe vera (Nuzhat, et al., 2013).
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Figure 14: Effect of 2% Aloe vera gel on serum Creatinine!
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Figure 15: Effect of 2% Aloe vera gel on serum Albumine?

! Value are means + SE (n= 6) for each group

*Significantly different from control by student’s test (P < 0.05)
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CONCLUSION AND PERSPECTIVS

Conclusion

Obesity is now the most prevalent nutritional disease and a growing public health
problem worldwide. The disease has acquired epidemic proportions.Worldwildobesity has
more thandoubeldsince 1980. In 2015, more than 2.3 bilion adults were overweight and 700

million adultswere obese (Malik et al., 2013).

Studies were reported that The Aloe vera and its active compounds such as phytosterols
have an ability to improve the hyperglycemia and decrease lipogenesis (Eriko et al., 2008). To
control blood glucose levels (Bunyapraphat, et al., 1996), to lower blood lipids in
hyperlipidemic (Rajasekaran, et al., 2006),it was also used for its anti-inflammatory, and
antitumoral effects (Reynolds, et al., 1999; Chithra, et al., 1998).

This study provided the first evidence that feeding rats 2% Aloe vera gel caused not
only hypotriglyceridemia but also lower body fat. The results suggest that 2% Aloe
veragelactivates fatty acids oxidation, which leads high conversion of fatty acids to ketone
bodies, thereby reducing serum triglyceride. This phenomena is one of the mechanisms

responsible for the lower accumulation of body fat.

In summary, this study has demonstrated lower body fat and hypotriglyceridemia
caused by feeding rats 2% Aloe vera gel and suggest that the reduction in body fat is mediated

by the activation of the hepatic fatty acid oxidation.
Further study is needed to measure serum free fatty acid, the activity of hepatic

carnitinepalmitoyltransferase (CPT), as a rate limiting enzyme of mitochondrial fatty acid

oxidation and also the activities of enzymes of lipogenesis such as G6PD and FAS.

25



LITERATURE CITED



LITERATURE CITED

Literature cited

Bassetti, A., Saia, S., ( 2005). The great Aloe book. ferst ed: 74-77.

Bottenberg, MM., Wall, GC., et al., (2007). Oral Aloe vera induced hepatitis. Ann.
Pharmacother. 41: 1740-1781.

Bruneton, J., (2009). plantes médicinales. Pharmacognosie - Phytochimie, , 4° éd., revue et

augmentée, Paris, Tec. & Doc. - Editions médicales internationales. 1288.

Bunyapraphat, N., Yongchaiyudha, S., et al., (1996). Antidiabetic activity of Aloe vera L
juice. II. Clinical trial in diabetes mellitus patients in combination with glibenclamide.
Phytomedicine. 3: 245-8.

Buccolo G et al. Quantitative determination of serum triglycerides by use of
enzimes. Clin Chem 1973; 19 (5): 476-482.

Chithra, P., Sajithlal, GB., et al., (1998). Influence of Aloe vera on the healing of dermal
wounds in diabetic rats. J. Ethnopharmacol. 59(3): 195-201.

Claudia, 1., Gamboa-Gomez, NE., et al., (2015). Plans with pothential use on obesity and it’s
complication. Excli. Journal. 14: 809-831.

Dana, N., Javanmard, SH., et al., (2012). The effect of Aloe vera leaf gel on fatty streak
formation inhypercholesterolemic rabbits. J. Res. Med. Sci. 17: 439-442.

Desai, B., Maharjan, RH., et al., (2012). Aloe Barbadensis Mill. Formulation restores lipid
profile to normal in a letrozole-induced polycystic ovarian syndrome rat model.
Pharmacognosy. Res. 4: 109-115.

Dhingra, D., Lamba, D., et al., (2014). Antihyperlipidemic activity of Aloe succotrina in rats:
possibly mediated by inhibition of HMG-CoA reductase. ISRN. Pharmacol. 2014: 243-575.



LITERATURE CITED

Emmanuel, M., (2008). Aloe Vera (L.) Burm. f.: Aspects pharmacologiques et cliniques,

Thése, Université de Nantes, faculté de pharmacie.

Eriko, M., Miyuki T., et al., (2008). Administration of phytosterols isolated from Aloe vera
gel reduce visceral fat mass and improve hyperglycemia in Zucker diabetic fatty (ZDF.) rats.
7: 239-245.

Femenia, P., Simal,S., et al., (2003). Effects of heat treatment and dehydration on bioactive
polysaccharide acemannan and cell wall polymers from Aloe barbadensis Miller.
Carbohydr. Polym. I51: 397-405.

Gamboa-Gomez, I., et al., (2015). Plants with potential use on obesity and its complications.
21: 809-831.

Gauri, B., Neha, J., et al., (2011). Aloe vera : a valuable multifunctional cosmetic ingredient.
4(2): 340-341.

Grundy, S., Brewer, B., et al., (2004). Definition of metabolic syndrome report of the
National Heart, Lung, and Blood Institute/American heart Association Conference on

scientific issuesrelated to definition. Circulation. 109:433-8.

Guyton, A., Hall, J., et al., (2006). The microcirculation and the lymphatique system in
gruliow. 187-188

Grove T H. Effect of reagent pH on Determination of HDL Cholesterol by
precipitation with Sodium Phosphotungstate-magnesium Clin Chem 25:560,
1979.

Hamman, J., ( 2008). Composition and applications of Aloe vera leaf gel. Molecules. 13:
1599-1616.

Hossain, MS., Mamun-Or-Rashid, A., et al., (2013). A review on ethnopharmacological

potential of Aloe vera L. J. Intercult Ethnopharmacol. 2: 113-120.



LITERATURE CITED

Huseini, H., Kianbakht, S., et al., (2012). Anti-hyperglycemic and anti-hypercholesterolemic
effects of Aloe vera leaf gel in hyperlipidemic type 2diabetic patients: a randomized double
blind placebo-controlled clinical trial.Planta Med. 78: 311- 316.

Jackson, T., Verrier, JD., et al., (2013). Anthraquinone-2-sulfonic acid (AQ2S) is a novel
neurotherapeutic agent. Cell Death Dis. 4: 451.

Jonnes, A., Zidenberg-Cherr, B., (2011). Nutrition and Health Info. Sheet.

Josias, H., (2008). Composition and Applications of Aloe vera Leaf Gel Molecules. 16: 1600-
1616

Kammoun, M., Miladi, S., et al., (2011). In vitro study of the PLAZ2 inhibition and
antioxidants activities of Aloe vera leaf skin extracts. Lipids Health Dis. 10: 30.

Katan, M., Grundy, S., (2003). Efficacy and safety of plant stanols and sterols in the
management of blood cholesterol levels. Mayo. Clin. Proc. 78: 965-78

Kwanghee, K., Hyunyul, K., et al., (2009). Hypoglycemic and hypolipidemic effects of

processed Aloe vera gel in a mouse model of non-insulin-dependent diabetes mellitus.

Kaplan L.A. Glucose. Kaplan A et al., (1984). Clin Chem The C.V. Mosby Co. St Louis.
Toronto. Princeton; 1032-1036.

Murray R.L. Creatinine. Kaplan, A., et al., Clin Chem The C.V. Mosby Co. St Louis.
Toronto. Princeton 1984; 1261-1266 and 418.



LITERATURE CITED

Meiattini, F., et al., The 4-hydroxybenzoate/4-aminophenazone Chromogenic System. Clin
Chem 1978; 24 (12): 2161-2165.

Nassiff, HA., Fajardo, F., et al., (1993). Effecto del Aloe sobre la hiperlipidemia en

pacientes refractarios a la dieta. Rev. Cuba. Med. Gen. Integr. 9: 43-51.

Naito, H., K., High-density lipoprotein (HDL) cholesterol. Kaplan, A., etal., Clin Chem
The C.V. Mosby Co. St Louis. Toronto. Princeton 1984; 1207-1213 and 437.

Lin, C., Kao, ST., et al., (2005). Berberine decreased N-acetylation of 2-aminofluorene
through inhibition of N-acetyltransferase gene expression in human leukemia HL-60 cells.
Anticancer Res. 25: 4149-4155.

Lin, J., Chen, GW., et al.,, (2006). Aloe-emodin induces apoptosis in T24 human
bladdercancer cells through the p53 dependent apoptotic pathway. J. Urol. 175: 343-347.

Lin, M., Lu, YC,, et al., (2011). Destabilization of CARP mRNAs by aloeemodin contributes
to caspase-8-mediated p53-independent apoptosis of human carcinomacells. J. Cell. Biochem.
112: 1176-1191.

Lopez, A., de Tangil, MS., et al., (2013). Phenolic constituents, antioxidant and preliminary
antimycoplasmic activities of leaf skin and flowers of Aloe vera (L.) Burm. f. (syn. A.
barbadensis Mill). from the Canary Islands (Spain). Molecules. 18: 4942-4954.

Maharjan, R., Nagar, PS., et al., (2010). Effect of Aloe barbadensis Mill. Formulation on
Letrozole induced polycystic ovarian syndrome rat model. J. Ayurveda. Integr. Med. 1: 273-
279.



LITERATURE CITED

Manoj, K., Shruti, R., et al., (2013). Probiotic Lactobacillus rhamnosus GG and Aloe
vera gel improve lipid profiles in hypercholesterolemic rats. 29(6):574-579.

Masaldan, S., lyer, VV., et al., (2014). Exploration of effects of emodin in selected cancer
cellline : enhanced growth inhibition by ascorbic acid and regulation of LRP1 and AR under

hypoxia-like conditions. J. Appl. Toxicol. 34: 95-104.

Michayewicz, N., (2013). L’Aloe Vera, medicinal plant traditionally and widely used for
thousands of years , to the many pro therapeutic properties . miracle plant ? pharmacy faculty
. University of Lorraine . 151.

Montague, C., O’Rahilly, S., et al., (2004). The perils of portliness: causes and consequences

of visceral adiposity. Diabetes. 49: 883-8.

Ni., Y., Tizard, I., et al., (2004). Analytical methodology: the gel-analysis of Aloe pulp and its
derivatives. In Aloes The Genus Aloe. 111-126.

Nuzhat, S., Rahila, N., (2013). Alterations in total protein concentration, serum protein

fraactions and albumin/globulin ratio in healthy rabbits. 3: 128-130.

Ostlund RE, Jr., (2002). Phytosterols in human nutrition. Annu. Rev. Nutr. 22:533-49.
Pan, Q., Pan, H., et al., (2013). Inhibition of the angiogenesis and growth of aloin in human

colorectal cancer in vitro and in vivo. Cancer Cell. Int. 13: 69.

Plat, J., Mensink, R., (2005). Plant stanol and sterol esters in the control of blood cholesterol
levels: mechanism and safety aspects. Am. J. Cardiol. 96:15D-22D.

Rajasekaran, S., Sivagnanam, K., et al., (2005). Modulatory effects of Aloe vera leaf gel

extract on oxidative stress in rats treated with streptozotocin. J. Pharmacol. 57: 241-246.



LITERATURE CITED

Rajasekaran, S., Ravi, K., et al., (2006). Beneficial effects of Aloe vera leaf gel extract on
lipid profile status in rats with streptozotocin diabetes. Clin. Exp. Pharmacol. Physiol. 33:
232-2317.

Rajeswari, R., Umadevi, M., et al., (2012). Aloe vera: the miracle plant it’s medicinal and
traditional uses in india. Journal of Pharmacognosy and Phytochemistry. 7(1): 118.

Reynolds, T., Dweck, A., (1999). Aloe vera leaf gel: A review update. J. Ethnopharmacol.
68: 3-37.

Subbiah, R., Kasiappan. R., et al., (2006). Beneficial effects of Aloe vera leaf gel extract on
lipid profile status in rats with streptozotocin diabetes. 33: 232-237

Surjushe, A., Vasani, R., et al., (2008). Aloe vera: a short review. Articles from Indian Journal
of Dermatology are provided here courtesy of Med know Publications. 53(4):163-166.

The angiosperm phylogeny group. An update of the Angiosperm Phylogeny Group
classification for the orders and families of flowering plants: APGIII. Botanical Journal of the

Linnean Society. 20009.

zodape, V., bhise, P., (2012). Effect of Aloe vera extract on the hepatotoxicity induced by
isoniazid and rifampicin drug in male Wistar rats.

Zubcic, D., (2001). Some biochemical parameters in the blood of grazing german improved

farm goats from istrea, chroisian archives. 71: 237-244.



SUMMARY

Summary

Aloe vera is a species of Aloe (Aloe genus) that has been used for thousands of years to
heal a variety of conditions. It contains phytosterols. These compound make it an effective

medicinal herb in the treatment of cardio vascular disease, improvs diabetics, and cancer.

Obesity is defined as an excessive fat accumulation that may impair healt. Obesity is the
most prevalent nutritional disease and a growing public health problem worldwide. This
disease is a causal component of the metabolic syndrome related with abnormalities,
including hyperglycemia, dyslipidemia, hypertension, inflammation, among others, obesity
and Aloe vera seems to be associated with the same diseases such as cancer, diabetes and

suggest a possible effect of Aloe vera on obesity.

This study was conducted to define the effect of 2% Aloe vera gel on serum lipid and
body fat accumulation. Rats were fed for 42 days diets with or without 2% Aloe vera gel.
Feeding a diet containing 2% Aloe vera gel caused reduction in relative epididymal and
perirenal adipose tissue weight, decreasing in serum triglyceride and serum glucose

concentration.

This study provided the first evidence suggesting that 2% Aloe vera lower body fat
accumulation. Aloe vera appears to have anti-obesity effect by inhibiting adipocyte

differentiation through a mechanism involving its active compounds such as phytosterols.

Keywords: Aloe vera, Hypolipidemia, Hypotriglyceridemia, Obesity.



SUMMARY

Résume

Aloe vera est une espéce d'Aloés (Aloe genre) qui a été utilisé depuis des milliers
d'années pour guérir une variété de maladies. Elle contienne des phytostéroles. Ces composés
font une plante médicinale efficace dans le traitement des pathologies cardio-vasculaires,
diabéte, et le cancer.

L’obésité est définie comme une accumulation excessive de graisse qui peuvent nuire la
santé, I'obésité est la maladie nutritionnelle la plus répandue et un probléme croissant de santé
publique dans le monde entier. Cette maladie est un élément causal du syndrome métabolique
lie a des anomalies, y compris I'hyperglycémie, la dyslipidémie, [I'hypertension,
I'inflammation, entre autres, I'obésité et I'Aloe vera semble étre associée aux mémes maladies

telles que le cancer, le diabéte et suggerent un effet possible d'Aloe vera sur I'obésité.

Cette étude a été menée pour définir I'effet de 2 % de gel d'Aloe vera sur les lipides
sériques et accumulation des graisses dans le corps. Les rats ont été nourris pendant 42 jours
un régimes alimentaires avec ou sans 2 % de gel d'Aloe vera. Le régime alimentaire contenant
2 % de gel d'Aloe vera a provogqué une réduction du poids relatif des tissu adipeux
épididymial et péri-rénal, la diminution des triglycérides dans le sérum et la concentration du

glucose sérique.

Cette étude a fourni la premiére preuve suggérant que 2 % d'Aloe vera diminue
I’accumulation de graisse corporelle . Aloe vera semble avoir un effet anti- obesité en inhibant
la différenciation des adipocytes par un mécanisme impliquant ses composés actifs tels que

les phytostéroles.

Mots-Clés : Aloe vera, Hypolipidemie, Hypotriglycéridémie, L’obésité.
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Résumé :

Aloe vera est une espece d'Aloes (Aloe genre) qui a été utilisé depuis des milliers d'années pour guérir
une varieté de maladies. Elle contienne des phytostéroles. Ces composés font une plante médicinale efficace
dans le traitement des pathologies cardio-vasculaires, diabete, et le cancer.

L’obésité est définie comme une accumulation excessive de graisse qui peuvent nuire la santé,
I'obésité est la maladie nutritionnelle la plus répandue et un probleme croissant de santé publique dans le
monde entier. Cette maladie est un élément causal du syndrome métabolique lié a des anomalies, y compris
I'nyperglycémie, la dyslipidémie, I'hypertension, I'inflammation, entre autres, I'obésité et I'Aloe vera semble
étre associée aux mémes maladies telles que le cancer, le diabéte et suggerent un effet possible d'Aloe vera
sur I'obesité.

Cette étude a été menée pour définir I'effet de 2 % de gel d'Aloe vera sur les lipides sériques et
accumulation des graisses dans le corps. Les rats ont été nourris pendant 42 jours un régimes alimentaires
avec ou sans 2 % de gel d'Aloe vera. Le régime alimentaire contenant 2 % de gel d'Aloe vera a provoqué
une réduction du poids relatif des tissu adipeux épididymial et péri-rénal, la diminution des triglycérides
dans le sérum et la concentration du glucose sérique.

Cette étude a fourni la premiere preuve suggérant que 2 % d'Aloe vera diminue ’accumulation de
graisse corporelle . Aloe vera semble avoir un effet anti-obésité en inhibant la différenciation des adipocytes

par un mécanisme impliquant ses composés actifs tels que les phytostéroles.
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