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Abstract

Two experiments were carried out in thigdgt The first experiment was conducted
to investigate the effect of cholecystectomy ondliprofile [total cholesterol (TC),
triglyceride (TG), low-density lipoprotein (LDL),ery-low density lipoprotein (VLDL),
and high-density lipoprotein (HDL)]. The second esment was aimed to investigate the
effect of Taraxacum officinale leaves on plasma lipid profile of cholecysectomaibbits.
Accordingly, in Experiment one, 12 rabbits weredusdich allocated randomly into two
groups, group one subjected to removal of gallddacind group two was normal rabbits
served as control group. In experiment two, (12eafsectomized rabbits were also
divided randomly into two groups, first group reesl (250 mg/kg) B.W. of alcoholic
extract ofT. Officinale leaves for three weeks and second group receiaddo® 0.9%
NaCl. Plasma concentrations of TC, TG, HDL, LDL avdDL in all groups in both
experiments were measured every two weeks in erpeti one for one month and
weekly for experiment two.

The results showed that the removal of gall démd(cholecystectomy) caused marked
increase (P<0.01) in plasma TC, TG, VLDL, and L@vdls with significant reduction
(P<0.01) in HDL level compared with control normabbits. While the administration of
T. officinale to cholecystectomized rabbits caused highly siant (P<0.01) decreased
in TC, TG, VLDL, & LDL concentrations and markedciease (P<0.01) in HDL
concentration. It can be concluded that, cholecystay leads to hyperlipidemia arid
officinale can relieve it.

Key words: Taraxacum officinale Dandelion, Cholecystectomy, Plasma lipid,
Lipoprotein.

Introduction

The surgical removal of gall bladder (clgtectomy) in human being is increased
recently. However, the cholecystectomized patiemintain a good health and nutrition
with constant slow discharge of bile into the dumdea [1]. Although eventually the bile
duct becomes somewhat dilated, and more bile tenéster the duodenum after eating
than normal persofl]. It has been known for several decades that edvatood
cholesterol and triglycerides are associated withiracrease risk of cardiovascular
diseased2].Many medical herbs have been used in treatmertypérlipidemia and
atherosclerosis such &ssia auriculata [3], Nigella sativa [4], Pueraiae radix [5] and
Zingiberis officinale [6].

Cholesterol is an essential component in anicedll membranes and a precursor in
biosynthesis of all steroid hormones, vitamin D &ild salt[7]. Lipoprotein is a complex
of protein and lipid with a characteristic densisize and chemical composition.
Generally, lipoproteins transport lipids in blooétleen the sites of their absorption,
liver, and various tissues that utilize lipids. Tinejor lipoprotein classes in the body are
chylomicrons, very low-density lipoproteins (VLDL)pw-density lipoproteins (LDL),
high-density lipoproteins (HDL) and these are intpot in clinical diagnosigl].
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One of many important functions of the livetassecret bile; the hepatic bile enters the
gall bladder for storage until need in duodeni@h Bile plays an important role in fat
digestion and absorption, moreover, bile servesragans for excretion of waste products
from blood (like bilirubin, end product of hemogiobdestruction, and excesses of
cholesterol synthesized by the liver cel®. Accordingly, this study was aimed to
investigate; firstly the effect of cholecytectomyr lasma lipid profile (TC, TG,
HDL,VLDL& LDL) and secondly effect of alcohol exth of T. officinale on the
parameters of plasma lipid in cholecystectomic itabb

Materials & Methods

Plant Materials: Leaves ofTaraxacum officinale were purchased from local
markets in Basrah Province / Irag. The plant wamtifled at Collage of Science /
University of Basrah.
Preparation of Alcohol Extract of Taraxacum officinale: After cleaning, the leaves
were dried in the shadow at room temperature aed ghounded into powder form by
using electrical mill for 3 minutes. Twenty-fiveagns of ground leaves powder were
refluxed with (250 ml) (70% EtOH-water) (Iraqg meali@lcohol 96%) for (12 hr.), then
cooled and filtered. The solvent was dried and eatrated by using Rotary evaporator
(PUCHI Rotavpor-RE, Switzerland) at (50°C). Thendss of the extract was completed
by using oven at 50°C) yielding black green powdem)[6].
Animals housing Twenty four male rabbits (1-1.5 kg) weight and7)6months) of age
were brought from local market /Basrah. The rabffitsabbits/cage) housed in wire silk
cages measuring (1x0.5x0.5 m) under controlled itiond of temperature (25 +3°C) and
relative humidity (50+£5%). Upon arrival, animals neeacclimated for four weeks and
were maintained on a regular feed consist fromlifalfand concentrate pullet (crude
protein 15%, ground Soya bean 6%,wheat flour 50%eat barn 25%,saturated fat
2%, milk powder 2%and minerals &vitamins 1g/kg.). t&faand food were givead
labitum. The animals were fasted 12hr. before collectiblol@od samples.
Experimental Design:two experiments have been done.
Experiment one: Effect of cholecystectomy on plasmépid profile. Twelve rabbits
were divided equally and randomly into two grou@soup I: the animals in this group
were subjected to cholecystector®@roup Il: In this group, normal animals were placed
as control group.
Experiment two: Effect of alcohol extract of T. officinale on plasma lipid profile in
cholecystectomic rabbats:Twelve rabbits were subjected to cholecystectopsration.
These animals were allocated randomly into two pgsouGroup |I: The
cholecystectomized animals of this group were adunated orally and daily the
alcoholic extract of the leaves of officinale (250 mg/kg B.W.) for 3 weeks. The dose
was depending on that used by Alwa0]. Group II: In this group, the animals were gall
bladder removed surgically and received 2ml of rarnsaline and served as
cholecystectomy control group.

CholecystectomyPreparations of animals to operation include dlagppnd shaving

of the abdominal region, then the site of operatwene cleaned and disinfected.
The animals were anaesthetized by intramusculaction of Ketamine hydrochloride
(10mg/kg B.W.) and Zylazine (5mg/kg B.W.J11]. The surgical operation of
cholecystectomy was done according to that destiilyeArchibald[12].
Blood Sampling and plasma preparation:For both experiments, fasting blood samples
were collected from ear margin vein by using syirf@ml) and transferred into EDTA
tubes immediately. Blood was then centrifuged &@@8 rpm) for (10 minutes) to remove
red blood cells and recover plasma, this plasmapkamas used in biochemical
measurementd 3].
Total Cholesterol Determination:Plasma total cholesterol (TC) was enzymatically
measured by using a linear chemical kit (BIOLAB®@ .$France)14, 15]
Plasma Triglyceride DeterminatiorPlasma triglyceride (TG.) concentration was
measured by using special chemical kit (SYRBIO/GPAR, Syria)[9].
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Plasma High- density lipoprotein (HDL) Plasma HDL concentration was measured
enzymatically as described by Alwgd]

Plasma Very low- density lipoprotein (VLDL)Plasma VLDL concentration was
calculated by divided plasma TG by fij#6].

Plasma Low- density lipoprotein (LDL): Plasma LDL concentration was calculated by
applying the equation: LDL = TC — (HDL +TG[%7].

Statistical analysis: The results were analyzed by one-way ANOVA ancepehdent t-
test by using SPSS version 9. The least significhifétrence (LSD} test was used to
determine the differences between group.

Results
Experiment One: Effect of cholecystectomy on plasmigpid profile:

The plasma lipid profile after 2 and 4 weeks of temoval of gall bladder
(cholecystectomy) is illustrated in Table (1). Ténevere a marked increases (P<0.01) in
plasma TC, TG, VLDL and LDL levels in cholecystauio rabbits as compared with
normal control group, after 4 weeks post operaton.the contrary, the mean value of
plasma HDL-C concentration decreased significafiRlg0.01) from (21.6 = 2.3) in the
control group to (17.4+£1.52) in cholecystectomiougy after 4 weeks post operation.

Table (1).Effect of cholecystectomy on plasma lipigrofile in rabbits

TC TG HDL VLDL LDL

Groups (mg/dl) (mg/dl (mg/dl) (mg/dl) (mg/dl)
2wk 4wk 2wk 4wk 2wk 4wk 2wk 4wk 2wk 4wk

Cholecys A B A B A B A B A B
tomi 86.7* 118.8* 170.0* 188.6* 19.6* | 17.4* | 34.0¢ | 38.3*+ | 32.6* | 62.8*
ectomic + + + + + + + 1.54 + +
rabbits 5.55 17.0 14.4 6.35 1.2 1.52 2.9 7.27 | 16.92
Normal A A A A A A A A A A
trol 78.4 78.6 146.0 146.5 215 21.6 29.9 30.1 25.4 26.8
contro + + + + + + + + + +
rabbits 7.49 6.99 18.52 16.73 1.86 2.30 3.78 3.26 8.22 | 10.38

Values are expressed as mean + SD. n=6/group.

*Denote differences between groups, P<0.01 vs. caoit

Capital letters denote differences within groups, R0.01 vs. contral

Experiment Two: Effect of alcoholic extract of T. officinale leaves on plasma lipid
profile in cholecystectomic rabbits:

Plasma total cholesterolin the post treatment period, there was a higlgpifscant
depression (P<0.01) in plasma total cholesteraghén group which received 250mg/kg
B.W. of alcoholic extract of. officinale with time noticed in Table (2).

The lowest reduction (P<0.01) in total chtdesl was noticed after 3weeks of
alcoholic extract administration compared with eated cholecystectomic grouplasma
triglyceridesconcentration: Table (3) shows that there is reduction, but daile reach
significant level, in plasma TG concentration irolgtystectomic rabbits after one week
compared with control cholecystectomic grollasma TG concentration significantly
decreased (P<0.01) after two and three weeks afntent with alcoholic extract of.
officinale leaves as compared to cholecystectomic rabbitsvezté 2ml of 0.9% NaCl).
Plasma HDL concentration Table (4) shows level of plasma HDL in cholecygiatc
treated withT. officinale. The treated group showed non-significant elewaf®>0.05) in
plasma HDL concentration in comparison with unedagroup after one week of
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treatment. However, these treated animals prodacsmnificant elevation (P<0.01) in
plasma HDL after second and third week comparel witreated control group.

Plasma VLDL concentration The results of plasma VLDL concentration in theated
and control cholecystectomic rabbits were presemédble (5). The results showed that
the oral administration oF. officinale for one week caused significant decrease (P< 0.01)
in plasma VLDL compared with pretreatment and wated control group. After second
and third week of oral administration of plant extr, the results showed there were
further decrements in plasma VLDL level comparethwontrol group.

Plasma LDL concentration Depending on the results clarified in Table (6gré was a
significant difference (P<0.01) in plasma LDL leustween both groups. A maximal
reduction in plasma LDL concentration was obtairpesbt three weeks of treatment
compared with control cholecystectomic group tleaeived physiological saline.

Table (2). Effect of alcoholic extract ofT. officinale on plasma total cholesterol (TC)

concentration in cholecystectomic rabbits.

Groups Total cholestero(mg/dl)
Oowk 1wk 2wk 3wk

Alcoholic extractto Aa Ab Bc Bd
cholecystectomic rabbits 118.74 +18.43 98.84 80.84 64.87
+16.72 1+9.15 +8.71

Control Aa Aa Aa Ab
cholecystectomic rabbits 118.81 112.42 106.67 103.93
+16.99 +14.60 +11.93 +13.97

Values are expressed as mean SD. n=6/group.
Capital letters denote differences between group®<0.01 vs. control.
Small letters denote differences within groups, P<01 vs. control.

Table (3). Effect of alcoholic extract ofT. officinale on plasma triglyceride (TG)

concentration in cholecystectomic rabbits.

Groups Triglyceride (mg/dl)
Owk 1wk 2wk 3wk
Alcoholic extracito Aa Bb Bc Bd
cholecystectomic rabbits 186.21 150.39 119.91 98.95
+12.20 +14.71 +13.93 +11.40
Control Aa Aa Aa Aa
cholecystectomic rabbits 188.65 184.15 183.97 183.58
1+6.35 +7.69 +7.76 1+9.00

Values are expressed as mean SD. n=6/group.
Capital letters denote differences between group®<0.01 vs. control.
Small letters denote differences within groups, P<01 vs. control.

Table(4). Effect of alcoholic extract ofT. officinale on plasma HDL

concentration in cholecystectomic rabbits.
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Groups HDL (mg/dl)
Oowk 1wk 2wk 3wk
Alcoholic extractto Aa Ab Bb Bc
cholecystectomic rabbits 17.38 19.08 20.88 21.95
+1.28 +1.25 +0.87 +2.10
Control Aa Aa Aa Aa
cholecystectomic rabbits 17.37 17.88 18.58 18.63
+1.52 +1.63 +1.54 +1.72

Values are expressed as mean SD. n=6/group.
Capital letters denote differences between group®<0.01 vs. control.
Small letters denote differences within groups, P<01 vs. control.

Table(5) . Effect of alcoholic extract ofT. officinale on plasma VLDL

concentration in cholecystectomic rabbits.

Groups VLDL (mg/dl)
Oowk 1wk 2wk 3wk
Alcoholic extractto Aa Bb Bc Bd
cholecystectomic rabbits 37.24 30.07 23.48 19.19
+2.44 +2.94 +2.23 +2.28
Control Aa Aa Aa Aa
cholecystectomic rabbits 38.63 36.82 36.79 36.71
+1.54 +1.53 +1.55 +1.80

Values are expressed as mean SD. n=6/group.
Capital letters denote differences between group®<0.01 vs. control.
Small letters denote differences within groups, P<01 vs. control.

Table (6).Effect of alcoholic extract ofT. officinale on plasma LDL concentration in

cholecystectomic rabbits.

Groups (mg/dl)
Owk 1wk 2wk 3wk
Alcoholic extractto Aa Ab Bc Bd
cholecystectomic rabbits 64.12 49.68 36.47 23.13
+19.92 +17.17 +8.63 +8.00
Control Aa Aa Ab Ac
cholecystectomic rabbits 62.84 57.55 51.29 48.58
+16.92 +14.51 +12.38 +14.45

Values are expressed as mean =SD. n=6/group.
Capital letters denote differences between group®<0.01 vs. control.
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Small letters denote differences within groups, P<01 vs. control.

Discussion
Experiment one, effect of cholecystectomy on plasniigid profile

The result of the present study showed that &ter weeks cholecystectomic operation
in rabbits leads to significant changes in lipidoffle system. These changes were
manifested by increase in plasma TC, TG, LDL, VLand decrease in HDL. However,
the pathogenesis of cholecystectomy operationdbitdas not elucidated. These result in
accord with the results of Xet al. [18] who have been described marked inhibition of
cholesterol @-hydroxylase after 2 weeks of cholesterol feedingcholecystectomic
rabbits. This inhibition caused elevation of plasi@ The events which lead to the
observed changes in plasma TC concentration mightdibe to changes in steroid
absorption and excretion, intestinal bile acid ps@e and bile acid binding in the
intestine[19]. These events that lead to a greater reabsorptitwle acids by the small
intestine into circulation lead to increased uptbidhe liver[19]. The consequence was
an inhibition in the conversion of the cholestamlbile acids by the liver. The resultant
elevation in liver cholesterol content leads toirammease in VLDL production, decreased
in lipoprotein receptor activity, and an accumuwlatiof VLDL and LDL in the plasma
[20].

The plasma TG concentration increased in chstectomic rabbits in the present study.
This result may be due to an increase in plasmalVieDel which acts as a carrier for the
TG in the plasma. Partial deficiency of lipoprotépase associated with increased output
of lipoprotein from the liver due to high cholesteievel that may contribute to the
elevation of plasma TG levi1].

When plasma TC was increased a marked increake production of VLDL by the
liver and intestine was resulted. Moreover, a sgbeat clearance of VLDL by the liver
is reduced to a down regulation of cell-surfacepiptein receptorfl9].

Experiment two: Effect of alcoholic extract of T. officinale on plasma lipid profile in
cholecystectomic rabbits:

The results revealed that the oral administnatib(250 mg/kg B.W.) alcoholic extract
of T. officinale to cholecystectomized rabbit caused significasiuotion of TC, TG,
VLDL and LDL while HDL increased after three weakstreatment. The hypolipidemic
effect of Dandelion may be explained by the presewicsignificantly large amount of
sterol bitter like sitosterol, stimasterol, taraeasl, homotaraxasterol and inulin h
officinale leaveq22].

The inhibitory effect of this plant to TC may beedto its effect on cholesterol synthesis
[23, 24]. Otherwise, it may be due to its binding affinitlyits ingredients with bile acid
and enhance the faecal bile acid excreaffj. The effect of this plant on TG may be
also due to inhibition of TG synthesis by inhibgifatty acid productior§24) or on the
enzymatic system of triglyceride synthefld. The increase in HDL was in commtant
with decrease in plasma TC level which can be @xpihdue to the cholesterol in HDL
being transported back to liver for excreation ofuthe body[26].

The reasons for the decrease in VLDL level in gdatholecystemized animals may be
due to suppression of hepatic cholesterol syntteegisdecreasing in production of short
chain fatty acids with decrease in TG formati@i, 28, 29]On the other hand, the active
ingredients in this plant may have an effect on kbg enzymatic activities involved in
synthesis of VLDL(30). Dandelion T. officinale) in this study was effective in reducing
plasma LDL; this reduction may be due to up regutabf LDL-receptors in the liver
cells [31]. Khudiar [25] emphasized the effect of Parsey seeds on lowingmalaLDL
levels by increase LDL-receptors, thus stimulathmg hepatic uptake of LDL.
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