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ABSTRACT

The present study investigates the effect of administration of honey bee on serum antioxidant enzymes
"catalase, superoxide dismutase (SOD) and glutathione peroxidase (GPx)" and lipid profile in
hypercholesterolemic male albino rats. Eighty four male albino rats weighting 150+20g were divided into
six groups as follows: control group (freely supplemented with standard diet), coconut oil treated group (0.5
ml daily), cholesterol treated group (400 mg/kg b.w dissolved in 0.5 ml coconut oil), honey treated group (1
ml/rat of 20% honey bee), cholesterol and honey treated group and cholesterol before honey treated group.
All treatments were by oral administration for two months. The results showed that, after one and two
months coconut oil treated group showed significant increases in catalase and high density lipoprotein
cholesterol (HDL-C) and significant decrease in low density lipoprotein cholesterol (LDL-C), while GPx
significantly increased after two months. Treatment with cholesterol for one and two months caused
significant decreases in antioxidant enzymes and significant increases in total cholesterol "TC" and LDL-C,
while total lipid (TL), triglyceride (TG) and very low density lipoprotein cholesterol (VLDL-C) were
significantly increased after two months. After one and two months, honey bee treated group showed
significant increases in antioxidant enzymes and HDL-C and significant decreases in TG, LDL-C and
VLDL-C, while TL was significantly decreased after two months. After one and two months, cholesterol and
honey and cholesterol before honey treated groups showed non significant changes in antioxidant enzymes
while these groups showed significant increases and decreases in HDL-C and LDL-C respectively. These
results indicated that honey administration with or after cholesterol treatment acted for ameliorating the
disturbances in antioxidant enzymes and lipid profile that induced by hypercholesterolemia. Honey bee
administration for two months is more effective than one month in return of most measured parameters to
about control values.
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INTRODUCTION VLDL-C levels but there was an increase in HDL-

ypercholesterolemia is a causal factor of C.

atherosclerosis, a process histologically Many complications have been attributed to
characterized by lesions processing from fatty oxidative damage, including atherosclerosis,
streaks to fibrous plaques, ultimately occludes the aging, and cancerous diseases. Antioxidant foods
lumen of the affected artery & 2. However, that are rich in flavonoids are protective agents
chronic elevation in serum cholesterol was often against these ailments ®. Honey bee contains a
associated with an impaired endothelium- variety of biologically active compounds such as
dependent vasodilation ©. flavonoids, vitamins, antioxidants as well as

Several reports showed that hydrogen peroxides (H,0,) ©.
hypercholesterolemia diminishes the antioxidant Honey occupied important role in the
defense system and decreases the activities of traditional medicine over 4000 years ago ™ .
superoxide dismutase (SOD) and catalase (CAT) Honey provides antibacterial, anti-inflammatory,
and elevating the lipid peroxide content . immune-stimulant, antiulcer and wound/burn

Heibashy © found that there were healing (regenerative) effects 2.
significant increases in total serum cholesterol, Antioxidants in honey have also been
total lipids, triglycerides,VLDL-C and LDL-C in implicated in reducing the damage done to the
cholesterol-fed rats. Salem and Zaahkouk © also colon in colitis *®. Honey intoxication is more
reported that hypercholesterolemic rats showed likely when using "natural" unprocessed honey
significant increases in serum total lipid, TC, and honey from farmers who may have a small
albumin, uric acid and glucose. number of hives. Commercial processing, with

Nevin and Rajamohan @ found that rats pooling of honey from numerous sources
which fed on diet contain virgin coconut oil generally dilutes any toxins 9.
showed decreases in serum TC, TG, LDL-C and On the other hand, Omotayo et al. (15

found that honey significantly increased total
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antioxidant status, activities of catalase (CAT),
glutathione  peroxidase (GPx), glutathione
reductase (GR), and glutathione-S-transferase
(GST) in diabetic rats.

Also, honey intake decreases body weight,
total  cholesterol, low-density lipoprotein-
cholesterol and triglyceride, while high-density
lipoprotein-cholesterol increased significantly °.

Luka et al. *” found that feeding honey
solution to rats increased their serum HDL-C
concentration  while the serum LDL-C
concentration decreased. Honey intake decreased
plasma cholesterol and LDL-C and increased
E'sPL-C’ VLDL-C and triglycerides in albino rats

In a recent study, metformin (anti-diabetic
drug) combined with Ilam honey markedly
produced lower levels of hyperglycemia,
bilirubin, triglycerides, total cholesterol, VLDL
and LDL and increased high density lipoprotein
(HDL) cholesterol. On the other hand, metformin
alone neither reduced bilirubin and triglycerides
nor increased HDL in diabetic rats @9

Abdulrhman et al. @ reported that honey
administration improved glycemia, lipid profile
and adiposity in type 1 diabetic patients.

The combination of gelam honey and ginger
did not show hypoglycaemic potential; however,
the combination treatment reduced significantly
SOD and CAT activities, while reduced
glutathione (GSH) level was significantly elevated
in STZ-induced diabetic rats compared to diabetic
rats .

Samat et al. “? found that both male and
female rats fed with gelam honey (GH) displayed
a significant decrease in triglycerides compared to
control group.

Therefore the present study undertaken the
effect of honey administration on antioxidant
enzymes and lipid profile in hypercholesterolemic
male rats after one and two months.

MATERIAL AND METHODS
-Experimental Animals:

Eighty four male albino rats (western strain)
weighting 150+20g were used in the present
study. The animals were obtained from Veterinary
Serum and Vaccine Research Institute, Abbasia,
Cairo, Egypt. Rats were housed in stainless steel
wire bottom cages, kept under constant
environmental conditions (25+£2°C and 12h
dark/light cycle), fed on fresh standard pellet and
given tap water ad libitum throughout the study.
All animals were acclimatized for 1 week before
the beginning of the experiment.

-Cholesterol and Honey:

. Cholesterol, white crystalline powder was
obtained from Middle East Company for Medical
and Scientific Apparatus Laboratory Equipments
and Chemicals, Cairo, Egypt. For cholesterol
administration, it was dissolved in coconut oil.
Daily oral dose of cholesterol was administrated
for the experimental rats as described by Dubey et
al., ®. Coconut oil was obtained from pyramid
Company for New Industry, Cairo, Egypt.

. Commercially processed honey was obtained
from Egyptian beekeeping farmer. The honey
used in this study called flower clover honey,
gathered in May to mid-June. Daily oral dose of
honey was administrated for the experimental rats
as described by Syazana et al., .

- Experimental design:

Animals were divided into six groups (14 rats
each):

. The first group: (control group). Normal
untreated rats (—ve control).

.The second group: (coconut oil group).
Rats administrated a daily oral dose of coconut oil
(0.5 ml) (+ve control).

.The third group: (cholesterol group). Rats
administrated a daily oral dose of cholesterol {400
mg/kg b.w} dissolved in 0.5 ml coconut oil.

.The fourth group: (honey group). Rats
administrated a daily oral dose of 20% honey {1
ml/rat}.

.The fifth group: (cholesterol and honey

group). Rats administrated a daily oral dose of
20% honey {1 ml/rat} with a daily oral dose of
cholesterol {400 mg/kg b.w dissolved in 0.5 ml
coconut oil}.
Each of these five groups was subdivided into two
sub groups. one used after one month and the
other used after two months of the experimental
period.

.The six group: (cholesterol before honey
group). Rats divided into two sub groups:

1- The first half of rats administrated a daily oral
dose of cholesterol {400 mg/kg b.w dissolved in
0.5 ml coconut oil} for 20 days then administrated
a daily oral dose of 20% honey {1 ml/rat} for 10
days.

2- The second half of rats administrated a daily
oral dose of cholesterol {400 mg/kg b.w dissolved
in 0.5 ml coconut oil} for 40 days then
administrated a daily oral dose of 20% honey {1
ml/rat} for 20 days. All administrations were
given by gastric tube.

-Blood samples:

Blood samples were collected from the heart
of seven rats of each group after the end of both
1% and 2™ months of the experimental period in
small dry tubes and centrifuged at 3000 rpm for
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15 minutes. Then sera were separated and stored
at — 20 °C until biochemical analysis.
-Biochemical Analysis

Serum catalase, superoxide dismutase and
glutathione peroxidase activities were determined
according to the methods of Luck ®®, Kakkar et
al. ® and Reddy et al. ¢” respectively.

Serum total lipid (TL) was determined
according to the method of Zolliner and Kirsch
@) using Biodiagnostic kit. Serum triglyceride
(TG) concentration was determined according to
the method of Trinder ¥ using Sgmitalia kit.
Total cholesterol (TC) concentration was
determined according to the method of Meiattini
et al. ® using Spinreact kit. High density
lipoprotein- cholesterol (HDL-C) concentration
was determined according to the method of
Friedewald et al. ¥ using Spectrum kit. All
parameters were determined
spectrophotometerically.

Calculation of LDL-C and VLDL- C (mg/dl)

Concentrations of LDL-C and VLDL-C are
usually calculated by the equation of Friedewald
et al. Y as follows:

LDL-C=TC - (HDL-C) -VLDL
VLDL-C=TG/5
-Statistical Analysis:

The values of measured and calculated
parameters were expressed as the mean of 7
individual values * standard error "SE". Statistical
analysis carried out using one way analysis of
variance (ANOVA) and Least significant
difference (LSD) at (p<0.05) was calculated
between means using (Costat program 6.3 for
windows) ©2.

RESULTS
-Serum antioxidant enzymes:
Table (1) showed significant differences

(p<0.001) in serum catalase and SOD levels
between all groups after both 1% and 2™ months of
the experimental period, while serum GPx level
showed significant differences at (p<0.01) and
(p<0.001) after 1% and 2™ month respectively.

Q) Catalase

After both1® and 2™ months, the 2™ and 4"
groups showed significant increases in level of
serum catalase compared to control group, while
the 3™ group showed a significant decrease.
Cholesterol treatment caused a significant
decrease in level of serum catalase after 2™ month
compared to 1% month.

2 Superoxide dismutase (SOD)

After both 1% and 2" months, the 3 and 4"
groups showed significant decrease and increase
in level of serum SOD respectively compared to
control and other treated groups. The 4", 5" and

6" groups showed significant increases in level of
serum SOD after 2" month compared to 1%
month.

3) Glutathione peroxidase (GPx)

After 1% month, the 3 and 4™ groups showed
significant decrease and increase in level of serum
GPX respectively compared to control and other
treated groups. After 2" month, the 2" and 4"
groups showed significant increases in level of
serum GPX compared to control and other treated
groups. The 3rd group showed a significant
decrease in level of serum GPX compared to
control and 5™ groups. Treatment with coconut oil
caused a significant increase in level of serum
GPX after 2™ month compared to 1% month.
-Serum lipid profile:

Table (2) showed that there were non significant
and significant differences at (p>0.05) and
(p<0.001) in total lipid and significant differences
at (p<0.01) and (p<0.001) in serum TG, TC and
VLDL-C between all groups after 1% and 2™
month of the experimental period respectively,
while serum HDL-C and LDL-C showed
significant differences at (p<0.001) after both 1%
and 2" months.

(1) Total lipid (TL)

After 2" month, the 3 and 4™ groups showed
significant increase and decrease in total lipid
respectively compared to control and other treated
groups. Treatment with honey caused a significant
decrease in total lipid after 2" month compared to
1% month.

2 Triglycrides (TG)

After 1% month, compared to control group the 4"
group showed a significant decrease in TG. After
2" month, the 3™ and 4™ groups showed
significant increase and decrease in TG
respectively compared to control and other treated
groups. The 3™ group showed a significant
increase in TG after 2™ month compared to 1%
month.

3) Total cholesterol (TC)

After 1 month, the 3" group showed a significant
increase in serum TC compared to control and
other treated groups. After 2™ month, compared to
control group the 3" group showed a significant
increase in serum TC. The 3" group showed a
significant increase in TC after 2™ month
compared to 1% month.

4 High density lipoprotein cholesterol
(HDL-C)

After both 1% and 2™ months, all treated groups
showed significant increases in serum HDL-C
compared to control except the 3" group which
showed a non significant change. The 2™, 4™ 5
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and 6™ groups showed significant increases in
HDL-C after 2" month compared to 1 month.

(5) Low density lipoprotein cholesterol
(LDL-C)

After both1® and 2™ months, all treated groups
showed significant decreases in LDL-C compared
to control group except the 3™ group which
showed a significant increase. Treatment with
coconut oil caused a significant decrease in LDL-
C after 2" month compared to 1% month, while
cholesterol treatment caused a significant
increase.

(6) Very low density lipoprotein cholesterol
(VLDL-C)

After 1% month, compared to control group the 4"
group showed a significant decrease in VLDL-C.
After 2" month, the 3 and 4™ groups showed
significant increase and decrease in VLDL-C
respectively compared to control and other treated
groups. The 3™ group showed a significant
increase in VLDL-C after 2" month compared to
1 month.
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Table (1): Effect of administration of 20 % honey (1 ml/rat by gastric intubation for one and two months) on serum catalase, superoxide dismutase and
glutathione peroxidase in male albino rats treated with cholesterol (400 mg/kg b.w by gastric intubation dissolved in 0.5 ml coconut oil ) with or before
honey treatments.

Catalase Superoxide dismutase (SOD) Glutathione peroxidase (GPX)
(mmol/l) (u/l) (ng/ml)
1% month 2" month 1% month 2" month 1% month 2" month
Control 55.61+0.88°" 58.53+1.77°A 49.67+0.33"A 51.33+0.67°4 24.50+0.49° 4 25.00+1.15°4
Coconut oil 62.43+1.44% A 67.01+1.05%°A 48.33+0.87°A 51.81+1.59°A 24.42+0.47°8 28.11+0.55%4
Cholesterol 47.75+0.63%4 41.90+1.02°8 43.67+0.33°4 42.00+0.87°4 20.67+0.67°4 20.81+1.34°A
Honey 66.00+3.05*# 71.80+0.92** 53.62+0.69° 61.66+1.20*" 28.33+0.88*" 30.06+0.12*#
Cholesterol and honey 57.17+2.68"°* 61.80+0.76>°4 49.77+0.39°® 52.56+0.33° 4 24.33+0.67°4 24.03+0.05°#
Cholesterol before 56.16+1.52°4 62.18+3.70>¢A 48.69+0.87°8 53.00+0.57°A 25.00+1.15°4 23.29+0.95>¢A
honey
P_ Value **kk *kk **kk **kk *%* **kk

Values are expressed as means xstandard errors for seven determinations

abcd= values in same column with different small letters are significantly different at (P<0.05).
AB=values in same row with different capital letters are significantly different at (P<0.05).

** = significant difference between all groups at P < 0.01

*** = significant difference between all groups at P < 0.001
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treated with cholesterol (400 mg/kg b.w by gastric intubation dissolved in 0.5 ml coconut oil ) with or before honey treatments.

male albino rats

Parameters Total lipid Triglycerides TG Total cholesterol TC HDL- cholesterol LDL- cholesterol VLDL- cholesterol
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

1St 2nd 1St 2nd 1St 2nd 1St 2nd 1St 2nd 1St 2nd
month month month month month month month month month month month month
Control 713.75+ | 725.00+ | 113.75+ | 106.00+ | 73.25+ 77.00+ 25.25+ 28.00+ 2524+ | 27.80+ | 22.75+ 21.20+
8.50 A 10.41°A | 2.52%PA | 1.96°A | 2.01°A | 1.22DcA 2.29°A 0.820A 0.81°A 0.67°~ | 050*°~ | 0.39°4
Coconut oil 708.75+ | 710.00+ | 114.00+ | 111.00+ | 76.00+ 80.25+ 34.00+ 40.75+ 19.20+ 17.30+ | 22.80+ 22.20+
8.264 8.16°~ | 2.34%PA | 1.29°A | 2.16°A 0.85°A 1.47%8 1.3184 0.39°4 0.34°B | 04722 | 0.25°%
Cholesterol 730.00+ | 755.00+ | 111.75+ | 129.75+ | 84.25+ 91.25+ 28.75+ 25.92+ 33.15+ | 39.37+ | 22.35+ 25.95+
14.72% 13.2324 1.18"°8 1.25%A 1.112%8 1.75%A 0.63°4 0.97°A 1.1728 2.06 34 0.23"B 0.254
Honey 70750+ | 650.00+ | 102.50+ | 96.00+ | 74.25+ 74.50+ 37.00+ 38.50+ 16.75+ 16.80+ | 20.50+ 19.20+
4674 4.08°8 3.20°4 231~ | o0.48°% 0.87°4 1.22%8 2.06°4 0.54°4 0.80¢A 0.64°4 0.46°4
Cholesterol and 71250+ | 720.00+ | 120.25+ | 11050+ | 76.50+ 78.50+ 33.25+ 37.25+ 19.20+ 19.15+ | 24.05+ 22.10+
honey 478" 8.16"# 2.05°* | 350°A | 1.93°% 0.50°4 1.37*° 0.25°4 0.63°* | 095~ | o0.41*4 | 070"~
Cholesterol before | 710.00+ | 71750+ | 108.50+ | 110.48+ | 75.25+ 78.47+ 35.00+ 37.75+ 18.55+ 18.65+ | 21.70+ 22.10+
honey 7.07% 433~ | 290" | 3.60°" | 2.28°% 0.37°4 0.8228 0.75*# 1.28° | 0.45°* | 0.58>°A | 0.66°*

P_ Value NS skkk *% **k%k *% **k*% *kk *kk **k%k **k%k *% **k*%k

Values are expressed as means xstandard errors for seven determinations

abcd= values in same column with different small letters are significantly different at (P<0.05).

AB=values in same row with different capital letters are significantly different at (P<0.05).
N.S = non significant difference between all groups at P > 0.05
** = significant difference between all groups at P < 0.01

*** = significant difference between all groups at P < 0.001
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DISCUSSION

Oxidative stress is the condition in which the
cellular antioxidant defences system is insufficient
to keep the levels of reactive oxygen species
(ROS) low in the body. ROS are unstable
molecules and prone to attack cellular function
cells and cause oxidative damage to lipid, protein
and DNA. Steinberg and Witztum ©¥ reported
that antioxidant supplementation gave therapeutic
effects towards subjects with high oxidative
stress. The action of honey to prevent oxidative
damage might be due to its phenolic and non
phenolic antioxidant content or indirectly through
the action of catalase activity in reducing
hydrogen peroxide.

In the present study, coconut oil is used as a
solvent of cholesterol. Treatment with coconut oil
caused significant increases in catalase (after one
and two months) and GPx (aftert two months).
These increases may be due to that coconut oil
improve antioxidant defense. These results agreed
with those of Nevin and Rajamohan © and
Nagaraju and Belur ®°. They reported that
coconut oil helped in increasing the activity of
antioxidant enzymes such as SOD, GPx and

catalase by lowering the steady state of
superoxide anion (O ,).
Cholesterol administration induced

significant decreases in antioxidant enzymes
(aftert one and two months). These decreases may
be attributed to hypercholesterolemia which
increases oxidative stress and lipid peroxidation.
These results agreed with those of Kojda and
Harrison ©® and Gewalting and Kojda ©".
They found that a variety of cardiovascular
diseases which result from hypercholesterolemia
associated with vascular oxidative stress due to
increased production of superoxide anion (O »)
and a decrease in antioxidant enzymes. Heibashy
®): Shah and Channon ®® and Hayashi et al. %
stated that cholesterol administration may cause
an increase in production of superoxide anion (O
) in arteries and increased the expression of
oxidation-sensitive gene which lead to decreased
activity of antioxidant enzyme thus antioxidant
defense impaired.

Treatment with honey caused significant
increases in antioxidant enzymes (after one and
two months). The antioxidant effect of honey may
be attributed to its constituents of the most
important antioxidant trace elements and to the
antioxidant activity of its flavonoid compounds.
Therefore, honey has been suggested to be able to
decrease the nitric oxide and lipid peroxidation
“0 Machlin and Bendich “? explained that
honey constituents include the antioxidant trace

elements iron, zinc and selenium which are
essential cofactors for the enzymatic antioxidant
defense system represented by catalase,
superoxide dismutase and glutathione peroxidase.
Increased GPx might be due to the presence of
selenium in honey “?. Selenium acts as a cofactor
for GPx activity. Thus supplementation of honey
might increase the selenium availability in the
body and thus increase GPx activity.

Treatment with cholesterol and honey
caused significant increases in antioxidant
enzymes (after one and two months) compared to
cholesterol treated group. These increases may be
attributed to the antioxidant properties of honey
against the oxidative stress induced by
hypercholesterolemia. These results agreed with
those of Abdel-Moneim and Ghafeer “® who
found that reduced glutathione peroxidase activity
was recovered after coadministration of honey
with cadmium in liver and kidney tissues, which
in turn destructs the lipid peroxidase “*. An
increase in the dose of honey will increase the
level of antioxidant activity “*. This confirm that
honey increase antioxidant activity and able to
protect from oxidative stress.

Treatment with cholesterol before honey
caused significant increases in catalase, SOD
(after one and two months) and GPx (after one
month) compared to cholesterol treated group.
These increases may be attributed to the
protective antioxidant activity of honey. This
protective effect of honey may be attributed to the
biologically active compounds such as vitamins,
flavonoids, and antioxidants that work together to
scavenge free radicals “®. Exogenous antioxidants
such as ginger, honey, Chlorella vulgaris, vitamin
E, and vitamin C may help in eradicating the large
amount of ROS @,

Treatment with coconut oil caused a
significant increase and decrease in HDL-C and
LDL-C respectively (after one and two months).
These results agreed with the reported results of
Mensink and katan “” and Tebib et al. “®.The
increase of HDL-C level may help in transport of
cholesterol from peripheral tissue to liver, thus TC
level kept constant. Coconut oil may cause an
increase in lecithin cholesterol acyltransferase
(LCAT) level which associated with increase in
HDL-C concentration (7). In addition Nevin and
Rajamohan “? reported that virgin coconut oil
reduced TC and TG levels and prevent LDL
oxidation.

Cholesterol treatment induced significant
increases in TC, LDL-C (after one and two
months) and total lipid, TG and VLDL-C (after
two months). Elevation of serum LDL-C may due
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to that cholesterol lead to down regulation of
LDL-receptors thus LDL cannot influx into cells
and its serum level raise. These results agreed
with Nanami et al. ®”; Heibashy (5) and Zulet
et al. ®Y. They reported that diet rich in
cholesterol and saturated fatty acid caused down
regulation in LDL receptor in rats. Increased
VLDL-C level significantly may be due to that the
oil increased lipoprotein synthesis in liver and
VLDL, the major lipoprotein synthesized. These
results agreed with Driscoll et al. ® and Fungwe
et al. ®®who reported increases in plasma TG and
hepatic lipid in ginea pigs fed cholesterol in chow
diets containing corn or coconut oil and in rabbits
received coconut oil. Increased VLDL-C may be
(asa'gributed to decreased lipoprotein lipase activity

Treatment with honey caused significant
decreases in TG, LDL-C, VLDL-C (after one and
two months) and total lipid (after two months).
These results agreed with those of Luka et al. "
who found that feeding honey solution to rats
increased their serum HDL-C concentration while
the serum LDL-C concentration decreased. The
decrease in serum LDL-cholesterol concentration
could be due to the stimulation of the LDL-
receptors (apo B-100, E) causing increase up-take
of LDL by the liver and extra hepatic tissues with
consequent lowering of plasma cholesterol ©°.
The decreased serum LDL-cholesterol
concentration could also be a result of increased
LDL catabolism via receptor independent
pathways like the scavenger pathway which is not
regulated ®®. These results also agreed with
Yaghoobi et al. ®” who reported that natural
honey decreased total cholesterol and LDL-C in
overweight healthy and overweight
hyperlipidemic subjects. Also the decrease of
LDL-C level may be attributed to the antioxidant
properties of honey. Oxidative modification of
LDL plays an important role in the development
of atherosclerosis ©®. Antioxidants that prevent
LDL from oxidation could attenuate the
development of atherosclerosis.

Rats treated with cholesterol and honey or
cholesterol before honey showed significant
increases and decreases in HDL-C and LDL-C
respectively (after one and two months) compared
to control and cholesterol treated groups. These
results agreed with those of Alagwu ®? who
found that chronic honey intake caused intestinal
smooth muscle relaxation and reduced intestinal
transit as well as increased high density
lipoproteins (HDL) in albino rats. Increased
plasma HDL is reported to increase cholesterol
transport from the plasma and peripheral tissues to

the liver ®@ so the plasma cholesterol level
decreased.

Al-Waili ®Y confirmed that honey increased
the levels of antioxidants and this effect might be
attributed to the composition of honey, which
contains many nutrient elements and antioxidants
as vitamin C, which is a potent antioxidant agent.

In conclusion, honey administration with or
after hypercholesterolemic induction significantly
increased antioxidant enzymes and improved lipid
profile so can used as a perfect antioxidant

therapy for treating and protecting the
cardiovascular heart diseases.
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