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Summary

The aim of this study was to investigate the effect of
alcoholic extract of Celery on low density lipoprotein ( LDL
) , cholesterol and pathological changes in aorta of white
male rabbits .The study was carried out for 60 days on 20
mature white male rabbits , divided into two groups (
control and treated ) . The rabbits of treated group were
fed on ordinary rabbit diet containing 2% cholesterol for 60
days .At day 30 of experiment the animals were given
daily oral dose of 1 gm/kg body weight of alcoholic extract
of Celery by stomach tube .The results showed a
significant increase P< 0.05 in LDL — cholesterol at days
15 and 30 and a significant decrease at days 45 and 60 of
the experiment .The histopathological changes of aorta at
day 30 of the experiment showed hyperplasia of
endothelial cells and ulcer in tunica intima , granulation
tissue in tunica intima and media at day 45 with
mononuclear cells infiltration in tunica media at day 60 of
the experiment .



Introduction

hypercholesterolemia is the term used to describe high
level of cholesterol in blood , its characterized by elevated
level of LDL — cholesterol , normal or low level of HDL-
cholesterol and normal or elevated level of triglycerides ( 1
and 2 ) . Lipids mainly cholesterol , cholesterol esters and
triglycerides enter the tunica intima probably from blood
across a damaged endothelium . Much of the lipid is
phagocytosed by foam cells probably macrophages and
myointimal cells but some eventually become free and
more lipid accumulates when bloated foam cells undergo
cell death ( 3 ) . Atherosclerosis is a chronic disease of
large and medium size arteries with hardening and loss of
elasticity of arterial walls which lead to narrowing of
arterial lumen , the lesion starts initially as fatty streaks
development into fatty plagues in smooth muscle cells
migrate to the tunica intima and proliferate as foam cells
arise from monocytes derived macrophages in the tunica
intima and then necrosis with deposition of extracellular
cell lipid and cholesterol crystals ( 4 and 5 ) .The plant
Celery is an important salad plant ,containing of the
bulbous roots , green leaves and the stem . The leaves
sprout directly from the roots , these are compound with
long stalk which is big and succulent (6) .



materials and methods

1-Experimental animals :

Twenty white male rabbits were obtained from
local market at age 5-6 months , they were reread in
clean cages at room temperature about 20-25 C and
fed on pellets , green silages and watered freely with
tap water . Animals were left for four weeks for
adaptation before beginning of the experiment .

2- Experimental procedure :

1-Control group : 10 rabbits were fed on
ordinary rabbits diet for 60 days .

2-Treated group : 10 rabbits were fed on
ordinary diet containing 2% cholesterol for 60
days . Thirty days after begin of the experiment ,
the animals were given daily oral dose of 1
gm/kg body weight of alcoholic extract Celery by
stomach tube for 30 days .

3-Cholesterol diet :

Cholesterol powder was dissolved by diethylether
solution ( 99% ) the solution was spilled upon the pellets
and let to dry and then given to the rabbits (7 ) .

4-Biochemical tests :

Blood samples were withdrawn from marginal ear
vein immediately transferred to a tube containing heparin
( 1000 U ) and centrifuged ( 3000 U ) for 10min. , Serum
was separated immediately and kept at -20C until
assayed.

The biochemical tests were carried out at days
(0,15,30,45 and 60 ) of experiment .

Lipid profile tests performed in this study , including:



Low density lipoprotein ( LDL - cholesterol ) by using kit
( linear com. Spain ) , the procedure :

1-Attend the reagents and samples in room
temperature .

2-The samples , blank and calibrator as represented
in the following table :

Tube Blank Sample Calibrator
R1 300 ul 300 ul 300 ul
Sample 4 ul
CAL 4 ul
3-Mixed and incubator for 5 min. at 37C.
4-Added :
R2 100 ul 100 ul 100 ul

5-Mixed and incubate further 5 min. at 37 C.

6-After that reading the absorbance of the sample
and calibrator at 600 nm against the reagent blank .

Calculation LDL — cholesterol ( mg/dl ) =
absorbance of sample/ absorbance of calibrator x
concentration of calibrator

5- Histopathological examination :

Specimens from aorta were taken from the animals at
day ( 30,45 and 60 ) of experiment they were fixed in 10%
formaline for 72 hours , samples were washed ,
dehydrated by ascending grades of ethanol alcohol
concentration 70% , 90% and 100% , then cleared by xylol



and embedded in paraffin wax with melting of 58C in
electric oven for 15 min. . Paraffin blocks were sectioned
as thin cross and longitudinal sections serially ( 5 um
thickness ) by manual rotary microtome , floated in water
bath at 45C and fixed on a slide by mayers albumin (8) .
Sections were stained with Hematoxylin and Eosin ( H and
E).

6- Preparation of the crude ethanolic extract of Celery :

Preparation of the crude extract of celery leaves was
done according to ( 9 ) : the plant material was washed ,
dried in open air and crushed into powder . Fifty grams of
the powdered plant were transferred into decanter of one
liter . Volume of 250 ml of ethanolic alcohol 70% were
added to decanter . The decanter was placed upon
magnetic stirrer and let to be mixed well at room
temperature . Insoluble matter was filtered 72 hours later
by medical gauze and then by filter paper . steps were
repeated in medical gauze and filter papers to get the
sweating . Sweating was centrifuged ( 3000 r.p.m) for 10
min. collected in sterile petri dish and let to dry in oven
under temperature of 37 C .

7- Statistical analysis :

Statistical analysis of data of the present study was
performed on the basis of two way analysis of variance
( ANOVA ) using significant level of P< 0.05(10) .



1-Biochemica

Values of LDL — cholesterol showed significant
increase P< 0.05 at days 15 and 30 ( 176.16+ 8.28
and 274.26+ 8.50 ) respectively with significant
decrease at day 45 and 60 ( 197.05+ 5.27 and
131.26+ 4.38 ) respectively compared with day zero

Results and discussion

| observations :

and control group.

Day Control Treated

0 89.7+ 5.31 84.26+ 4.74
15 93.28+ 3.17 176.16+ 8.28
30 91.98+ 4.75 274.26+ 8.50
45 85.8+ 4.63 197.05+ 5.27
60 91.78+ 2.83 131.26+ 4.38

2- Histopathological changes :

Day 30 of experiment : hyperplasia and metaplasia of
endothelial cells with ulcer appeared in tunica intima with
fatty droplets in both tunica intima and media ( fig. 1) .
hyperplasia and metaplasia of
endothelial cells , mild vaculation in tunica intima and
media with granulation tissue present in tunica media
( fig.2 ) . Aorta at day 60 of experiment : showed mild
degeneration in tunica intima and media with vaculation ,
mononuclear cells mostly lymphocytes and macrophages

Day 45 of experiment :

infiltration in tunica media and adventitia ( fig.3) .




Fig. 1 : Microscopic section at day 30 in aorta of rabbit no treated
with alcoholic extract of Celery for days 30 : a) Hyperplasia of
endothelial cells b) ulcer of tunica intima c¢) slaughing and
desgumation of endothelial cells . X40 : H & E stain

Fig. 2 : Microscopic section at day 45 in aorta of rabbit treated
with alcoholic extract of Celery for days 45 : a) Hyperplasia of
endothelial cells b) granulation tissue in tunica intima and media

. X40:H&E



Fig. 3 : Microscopic section at day 60 in aorta of rabbit treated
with alcoholic extract of Celery for days 60 : Mononuclear cells
infiltration in tunica media . X40:H & E stain.

Rabbits treated with alcoholic extract of Celery
showed decrease in concentration of total cholesterol in
serum , the extract of celery contains flavonoides and
lipase enzyme which cause lysis of lipid and convert the
triglycerides and fatty acids . It could be considered as an
important material in dissolving cholesterol lead to
inhibition of feed back regulation ( 11 ) Sterols play an
important role in the metabolism of lipids through inhibition
of absorption of cholesterol , increased secretion of bile
salts and also inhibition of synthesis of triglyceride in the
liver leading to decrease level of LDL in blood and
decrease of cholesterol in the liver . This could be
considered as on antagonist to cholesterol of blood which
helps in preventing atherosclerotic lesion ( 12 ) .Burtis and
bucar ,2000 ( 13 ) found that the extract of celery contains
saponine which ia an antioxidant having cell protective
properties by preventing oxidation of lipid especially LDL .
Other authors stated that the presence of ellagic acid in
high concentration in alcoholic extract of Celery lead to



decreased activity of LDL and prevented information enter
the body weight ( 14 ) .Epidemiologic studies suggested
that low levels of antioxidants are associated with a high
risk of cardiovascular diseases and their increased intake
appears to be protective ( 15) .The presence of foam cells
and fatty droplets in the endothelium of tunica inyima in
aorta at day 30 has been considered as one of the most
important defense mechanisms in atherosclerosis due to
migration of macrophage from tunica adventitia to intima
and then engulfed the fatty droplets to form foam cells ( 16
and 17 ).Feeding rabbits with cholesterol rich diet has
been shown to increase lipid peroxidation and expose the
animals to increased oxidative stress ( 18 ) .Celery extract
contains active ingredients which may inhibit the level of
cholesterol , such as tannin in high concentration which
lead to stimulation of interlukin -1 in macrophages leading
to hyperplasia , infiltration of macrophages , Tannin plays
role in healing tissue and form protective layer over the
exposed tissue (19 and 20 ). These findings appeared
in day 45 and 60 in aorta .Rimm et.al. ( 1996 ) pointed out
the relationship between intake of flavonoides and risk of
coronary heart diseases leading to prevent development
of atherosclerosis in arteries due to the strong role of
flavonoid antioxidant mechanism and also preventing the
permeability of lipids to endothelium .The present study
indicated that hypercholesterolemia lead to elevation of
LDL cholesterol in contrast to the uptake of native (
unoxidized ) LDL by the LDL ( apolipoproteins B and E )
receptor on macrophages . The uptake of oxidized LDL by
the scavenger — receptor pathway is not subject to
negative — feedback regulation and thus results in
massive uptake of cholesterol by macrophages ( 22)
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