Tikrit Journal of Pure Science Vol. 13 No.(1) 2008, 129 - 131

Hypoglycemic and Hypolipidemic Effects of Grapefruit Juice in Diabetic Rats
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Abstract:

The goal of this study was to investigate the
hypoglycemic effect and the hypolipidemic changes
following the ingestion of an extract of grapefruit juice,
which was fed intra-esophageally, to healthy and
alloxan-induced diabetic male rats.

Treatment of diabetic animals with the grapefruit juice
extract resulted in a significant decrease in the serum
glucose and cholesterol level. The percentages of
decrease are 67.5% for serum glucose level and 30.8%
for serum cholestsrol level, after ingestion of 0.5 ml
twice aday for 12 days. And the percentages of decrease
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Introduction:

The fruit has only become popular from the late 19th
century; before that it was only grown as an ornamental
plant. Grapefruit juice (citrus paradisi); is a member of
the Rutaceae family and its juice and pulps parts have
showed hypoglycemic and hypolipidemic effects in both
normoglycemic and alloxan-induced hyperglycemic
rats[1], [2] - Grapefruit is an excellent source of vitamin
C. It is also a good source of dietary fiber, vitamin A,
potassium, folate, and vitamin B5. Grapefruit also
contains  phytochemicals including liminoids and
lycopene[3].

The pulp of the fruit may be yellow, pinkish, or reddish.
It can be more or less sharp-tasting, acidic, sweet, and
fragrant. Grapefruit forms a core part of the "grapefruit
diet", the theory being that the fruit's low glycemic index
is able to help the body's metabolism burn fat [4].
Another theory is that the fruit's low glycemic index is
able to help the body's metabolism burn fat [1] so people
have been attracted to grapefruit because of its
cholesterol-lowering abilities. Another relation between
grapefruit and Cholesterol Control show that grapefruits
are especially high in pectin, a soluble fiber that helps
lower blood cholesterol [5], [6].

A 2004 study led by Dr. Ken Fujioka at the Nutrition and
Metabolic Research Center at Scripps Clinic found in a
12-week pilot study that on average, participants who ate
half a grapefruit with each meal lost 3.6 pounds and
those who drank a serving of grapefruit juice three times
a day lost 3.3 pounds. Additionally, many patients in the
study lost more than 10 pounds [4].

The nutrition values of juice extracted from the
grapefruit fruit are [7]:

Calories (kcal) 12 Fiber 0g
Energy (Kj) 50 Sugars 2.8¢
Fats 0g Cholesterol0 mg
Carbohydrates 2.8g Sodium 0.3 mg
Protein 0.2g Alcohol 0g

Other benefits of grape fruit are high in vitamin C and
potassium, a good source of folate, iron, calcium, and
other minerals. Pink and red varieties are high in beta

are 70.6% for serum glucose level and 38.4% for serum
cholestsrol level, after ingestion of 1ml twice aday for 12
days.

This study suggest that grapefruit juice extract play a
good rule in controlling the levels of glucose and
cholesterol in experimental animals and can be applied
clinically on patients with diabetes and lower cholesterol
level.

Although the aqueous extract of grapefruit juice (citrus
paradisi) has strong hypoglycemic and hypolipidemic
properties in experimental animals.

carotene, a precursor of vitamin A, high in fiber, low in
calories and they contain protective plant chemicals
include phenolic  acid, limonoids, terpenes,
monoterpenes, and bioflavonoids that protect against
cancer and heart disease.

The major bioflavonoid in grapefruit is Naringin (4', 5, 7-
trihydroxyflavanone-7-rhamnoglucoside) [8], [9], and
gives grapefruit juice its bitter taste. Narinigin exerts a
variety of pharmacological effects such as antioxidant
activity, blood lipid-lowering [10], anticarcinogenic
activity [9], and inhibition of selected cytochrome P450
enzymes including CYP3A4 and CYP1A2, which may
result in several drug interactions in-vitro[6], [11].

The medicinal Value of grapefruit are stimulates the
appetite and used for its digestive, stomachic, antiseptic,
tonic, and diuretic qualities [7]

Recent studies indicate that grapefruits contain
substances that are useful in preventing several diseases.
Pink and red grapefruits are high in lycopene [9], [11] an
antioxidant that appears to lower the risk of prostate
cancer [12].

Other Uses of grapefruit showed some people with
rheumatoid arthritis [13] and other inflammatory
disorders find that eating grapefruit daily seems to
alleviate their symptoms. This is thought to presence of
chemicals that block Prostaglandins, substances which
cause inflammation.

Some side effects noticed: people who are allergic to
citrus fruits are likely to react to grapefruits, too. The
sensitivity may be to the fruit itself or to oil in the
peel. Grapefruit has serious interactions with many
commonly prescribed medications by inhibiting a special
enzyme in the intestines that is responsible for the natural
breakdown and absorption of many medications. When
the action of this enzyme is blocked, the blood levels of
these medications increase, which can lead to toxic side
effects from the medications [13].

Grapefruit juice research has suggested that flavonoids
and/or furanocoumarin compounds are the substances


http://www.whfoods.com/genpage.php?tname=nutrient&dbid=109
http://www.whfoods.com/genpage.php?tname=nutrient&dbid=109
http://www.whfoods.com/genpage.php?tname=nutrient&dbid=90
http://en.wikipedia.org/wiki/Grapefruit_diet
http://en.wikipedia.org/wiki/Grapefruit_diet
http://en.wikipedia.org/wiki/Glycemic_index
http://en.wikipedia.org/wiki/Metabolism
http://en.wikipedia.org/wiki/Glycemic_index
http://en.wikipedia.org/wiki/Flavonoid
http://en.wikipedia.org/wiki/Grapefruit
http://en.wikipedia.org/wiki/Grapefruit_juice
http://en.wikipedia.org/wiki/Antioxidant
http://en.wikipedia.org/wiki/Lipid
http://en.wikipedia.org/w/index.php?title=Anticarcinogenic&action=edit
http://en.wikipedia.org/wiki/Inhibition
http://en.wikipedia.org/wiki/Cytochrome_P450
http://en.wikipedia.org/wiki/Enzyme
http://en.wikipedia.org/wiki/CYP3A4
http://en.wikipedia.org/wiki/CYP1A2

Tikrit Journal of Pure Science Vol. 13 No.(1) 2008, 129 - 131

that act to block the enzyme in the intestines that
normally metabolizes many drugs [11].

Materials and Methods:

Reagents:

Reagents used in this study included alloxan
monohydrate (BDH limited Poole, UK) and the
enzymatic kit for glucose determination (INVITRO
DIAGNOSTIKUM, Bio com, Germany) and (BIOLABO
SA., Maizy, France) for cholesterol determination. All
other reagents were of analytical grade and obtained
through other commercial sources.

Preparation of grapefruit juice extract :

The Juice of grapefruit (2Kg, grapefruit obtained from
Mosul Area) was dried by lyophilizer. Approximately
100 g of gummy substance was obtained. The gummy
substance was dissolved in distilled water at a
concentration of 1 g/mL. This preparation which is
referred to as the aqueous extract and corresponds to 20 g
of the original fruits per mL is employed as the
hypoglycemic and hypolipidemic agent throughout this
study.

Animal experiments:

Six groups of adult male rats (5 rats per group) with a
weight ranging from 200 to 250 g were used as
experimental animals. Each group was separately housed
in a cage and fed rat chow diets which are prepared
according to NAC/NRC.

Four groups of the rats were injected intraperitoneally
with alloxan (80 mg/kg body weight [14], [15]) after
fasting for 24 hours; the alloxan dose was prepared

directly by dissolving it in 0.5 ml of normal saline (0.9%
NaCl). The animals were fed with 5% glucose solution
with their drinking water, two hours after injection [16],
(71

Two weeks prior to the initiation of treatments. After
obtaining blood from the eyes using heparinized tubes,
serum glucose and cholesterol of all groups was
measured prior to the beginning of the aqueous-extract
treatment [18].

Results:

Normoglycemic group (normal control rats) followed
only the normal feeding protocol, group A, serum
glucose level reached 4.6 mM. Two weeks after alloxan
treatment, the serum glucose level of normoglycemic
animals (normal experimental rats, group B) received 1
mL of the aqueous extract twice a day for a period of 12
days reached 3.8 mM. Two weeks after alloxan
treatment, the serum glucose level of the control diabetic
rats reached 12.6 mM. (experimental diabetic rats with
normal feeding, group C) and reached 22.7 mM.
(experimental diabetic rats with sweet feeding, group D).
Other group E received 0.5 mL of the aqueous extract
twice a day, and group F received 1 mL of the aqueous
extract twice a day for a period of 12 days, the serum
glucose level reached 4.1 and 3.7 mM respectively.

The effects of the aqueous extract of grapefruit juice
(citrus paradisi) on serum glucose and cholesterol levels
of normoglycemic and alloxan-induced diabetic rats are
shown in Table 1.

Table(1): Effects of aqueous extract of grapefruit juice (citrus paradisi) on serum glucose and cholesterol levels of
alloxan -induced hyperglycemic rats, (normal range of glucose level 3.6 - 6.1 mM).

Experimental arouns Serum_ glucose (mmole/L) Serum c_holesterol

P group in the 12" day (mmole/L) in the 12" day
Normoglycemic control A 4.6 1.95
Normoglycemic experimental B (1mlX 2) 3.8 1.8
Diabetic control C (with normal food) 12.6 2.6
Diabetic control D (with sweet food) 22.7 3.2
Diabetic experimental E (0.5ml X 2) 4.1 1.8
Diabetic experimental F (Iml X 2) 3.7 1.6

Discussion:

Intra-esophageal feeding of 2x1 gm of the extract of
Grapefruit juice decreased serum glucose level of the
alloxan-induced diabetic rats within 24 h and with the
continual feeding of 2 x 1 g of the extract per day, the
blood glucose level of the diabetic rats decreased about
70.6% and the blood cholesterol level of the diabetic rats
decreased about 38.4% after 12 days and remained in the
normal range thereafter. Several flavonoids and
terpenoids have been demonstrated to be present in
grapefruit juice. It is, therefore, possible to conclude that
the hypoglycemic effects of grapefruit juice may be due
to its content of flavonoids and/or terpenoids. The
relation between grapefruit and Cholesterol Control show
that grapefruits are especially high in pectin as indicated
by Cerda J.J. et al [5] , a soluble fiber that helps lower
blood cholesterol and another theory is that the fruit's low
glycemic index is able to help the body's metabolism
burn fat [4]. Also from health magazine said Researchers

have a hunch that grapefruit reduces insulin levels and so
may encourage weight loss [19].

Intra-esophageal administration of 0.5 g of the extract for
12 days had a significant effect on serum glucose level of
the normoglycemic animals, the blood glucose level of
the diabetic rats decreased about 67.5% and the blood
cholesterol level of the diabetic rats decreased about
30.8% after 12 days and remained in the normal range
thereafter.

In conclusion, we should emphasize that although the
extract of grapefruit juice has potent hypoglycemic and
hypolipidimic effects in experimental animals, it is
strongly recommended that its use will be with warning
due to its inhibition of a special enzyme in the intestines
that is responsible for the natural breakdown and
absorption of many medications [20]. When the action of
this enzyme is blocked, the blood levels of these
medications increase, which can lead to toxic side effects
from the medications [11].
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