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sUMMARY

The effect of some plants on liver
function and lipid profile was investigated.
Fourty male albino rats, Sprague Dawley
strain were used. The rats were divided into
five groups of eight rats each with similar
156-158g.mean total weight. The rats were
fed the experimental diets at 14% protein
Jevel with different types of tested plants
(chicory, sonchus and moringa ) for four
weeks. Food and water were provided ad-
libitum. At the end of the experiment, rats
were sacrificed under ether anesthesia and
blood sample was taken from hepatic portal
vein from each rat. Blood samples were
squected to the determination of serum and
liver lipid profile, serum ALT, AST, ALP,
MDA and erythrocyte —SOD .The results
indicated that different types of tested plants
had a great effect in all parametars studied.

The lowest mean value for serum total
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lipids, triacylglycerols, total cholesterol and
VLDL- cholesterol was found in group of
rats fed high fat and high cholesterol diet
(HFC. diet and moringa leaves) as compared
with positive control group fed HFC. diet.
But the lowest mean value for serum LDL-
cholesterol and highest mean value for
serum HDL- cholesterol was found in group
of rats fed (HFC diet and sonchus) as
compared with positive control group. While
lipid pattern in. liver showed a significant
decrease in group of rats fed (HFC diet and
moringa leaves) as compared with positive
control group and other plant groups. Also,
the lowest mean value in serum ALT, AST,
ALP and MDA was found in group of rats
fed (HFC diet and sonchus), but the highest
mean value in erythrocyte-SOD was found
in group of rats fed (HFC diet and sonchus)

as compared with positive control group.



INTRODUCTION

Consumning a diet rich in plant foods
will provide the body with a million of
photochemical that have been associated
with protection from chronic diseases. The
presence of photochemical, in addition to
vitamins and provitamins in fruits and
vegetnbles has been recently considered of
crucial nutritional importance in  the
prevention of chronic disease such as
cancer, cardiovascular disease and diabetes.
(chu et al, 2002). The leaves of moringa
oleifera is claimed to posses cholesterol
reducing effect and is used to treat paticents
with heart discases and obesity in India
(Ghasi et al., 2000).

Moringa oleifera leaves are eaten as
vegetables without any side effects being
reported. These leaves are also eaten
commonly as a food by infants and children
in South India, because the high content of
B-carotenes helps to  prevent the
development of vitamin A deficiency as
blindness. Also, roots are used as a
substitute for horse radish. (Vlahov et al.,
2002).

Moringa leaves were rich in vitamins
A and C and were considered to be useful in
catarrhal afflictions. They are also rich in
amino acids including aspartic acid,
glutamic acid, serine, glycine, threonine, a-
alanine, valine, leucine, isoleucine, histidine,
lysine, cystine, methionine, arginine and
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tryptophan.  (Anwar and Bhanger, 2001)
Chicory is known botanically aq (:hi«,hnrtum

intybue, Chicory seeds confain cellulgg,
nitrogenous matter and fat. Raatq enntaiy,
latex, minerals, mucilage and inuliy. Inuliy
is the major component of chicory rong and
is a polymer of fructose with B2 )
glycosidic linkages. Also, chicory pq,
contain reducing  sugars and  gugpyg,
(Siddhuraju and Becker, 2003),

Flowers contain glucoside cichoriy,
bitter principle lactucin, lactupicrin, betajne,
choline, tannin, rutin, flavonoids apq
alkaloids. The levels of the sesquiterpene
lactones (lactucin, lactupicrin and 8- deoxy
lactucin) and the hydroxyl coumarin
cichorriin were found to be the highest in the
most activity growing regions of the chicory
plant. From leaf extract, cyanidin-3-o-( 6-o-
malonyl-B-D-glucoside), quercetin-3-0-p-D-
glucoside, several coumarin and cinnamic
acid derivatives such as chicoric acid,
caffeic acid and chlorogenic acid have been
found ( Chevallier,1996 and Norbaek et al.,
2002). Cichoriin — 6 ' — p - hydroxyphenyl
acetate, a new natural product, was isolated
from chicory leaves (Kisiel and Michalska ,
2002). Heibatollah, et al., (2008) who
confirmed the hepatoprotective activity
effect of the hydroalcholic extract of
cichorium intybus on carbon tetrachloride
induced liver damage in rats. .Su et al,
(2002) and. Cambie, and Ferguson, (2003)
reported that annual sow thistle is the



mmon pame of Sonchus oleraceus,,

shoo‘s and leaves are used as greey
it ables. Leaves, contains high amount of

it amme C, sterols, caoutchouc and various
vi

ATERIAL AND METHODS

Matel'i’“s: The present experiment was

jesigned 10 study the effect
chicory intybus)
(Sonchus oleraceus, Sow thistle and milk

of feeding
(Chichorium sonchus
histle) and moringa (oil of ben tree, horse
radish tree and habbah ghaliah) in dried
form on serum and liver lipids in rats.
Chicory and sonchus were washed with tap
water several times and left to stand for 3
hours in the strainer. Plants were cut into
small pieces, spread out in single layer on
filter papers and allowed to dry at room
temperature for 3 hours. Leaves of moringa
tree were used only, cut and washed with tap
water, strained then allowed to dry at room
templ)erature After that, these plants were
dried in preheated air oven with fan at
100C°or 15 min., then temperature was
lowered at 50C° for 24 hour, then crushed
by grinder and stored in plastic container at -
20C° until used for preparation of the
experimental diets.
Chemical analysis: Dried samples of
chicory, sonchus, moringa leaves, were

subjected to chemical analysis. Moisture,

ash and total fiber contents were determined
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fccording to the A.0.A.C., (1980). Total
protein  wag determined using macro-
kieldahl method and crude fat
determined using soxhelet method according
o Pearson, (1991).Soluble carbohydrates
content of these plants was calculated by the

following : Soluble carbohydrates % = 100 —

was

(protein%'  +fat %tfiber% +ash and
moisture%).
BIOLOGICAL EXPERIMENT:

1- Diets: Casine was added at 14% level in

all groups according to Reeves et. al.,

(1993), Inaddition the other ingredients of
standard diet was prepared from fine
ingredients per 100g. as the following:10%
, 5% fiber, 3.5% salt mix.,1%
vit.mix.,choline choliride 0.20% ,DI-
methionine 0.3% and starch to complete
100g according to the AIN, (1977.). .The
high fat and high cholesterol diet was

corn oil

prepared by modifying standard diet to
enhance the elevation of serum cholesterol
and total lipid concentrations, as shown in
table (1).
2- Animals: Adult male albino rats, Sprague
Dawley strain with an average weight of 156
g. to 158g were used. Animals were kept in
cylindrical wire-mesh cages. The stock diet
was introduced to the rats in special feed
cups to avoid scattering of feed for one week
as a period of adaptation .Also feed and
water were provided ad-libitum. Food
consumption and animal weight were
recorded twice a week. At the end of the
739

CamScanner



experiments, rats were sacrificed under cther
anesthesia and blood sample was taken from
hepatic portal vein from cach rat in a
ccntn'fﬁge tube. Blood samples were placed
in water bath at 37¢° to enhance clotting of

blood and centrifuged at 3000 rpm for 20

min. to scparate scrum then kept in gy,
vial at-20C° until analysis. Liye, iy
excised immediately, washed in colg Saling
solution (0.9% Nacl), blotted,weigheq i
stored at -20C° until analysis,

Table (1): Composition of the experimental diets (g/Kg diet).

Group 1 2 3 4 b]
e
Ingredicnt it Positive control Chicory Sonchus Moring,
control
Cascin
166.60 166.60 147.80 147.70 132.80
(84%protein )
_ $360 11
Sucrose 100.0 100.00 100.00 100.00 100.00
Comn oil 100.00 100.00 100.00 100.00 100.00
Hump fat(10%0) - 100.00 100.00 100.00 100.00
Fiber (Cellulose) 50.00 - 30.14 32.00 3634
Salt mix. 35.00 35.00 35.00 35.00 35.00
Vit mix. - 10.0 10.00 10.00 10.00 10.00
Choline chloride 2.00 - - - -
DL-methionine 3.00 - - - -
Cholesterol(1%) - 10.00 10.00 10.00 10.00
Dried Chicory (10%) 5 5 100.00 : 1
Dried sonchus (10%) - = - 100.00
Dried moringa leaves
(10%) - 100.00
Com starch 533.40 478.40 367.10 365.30 475.86

Composition of salt mix. (g/kg mix.).
Ca HPO,; 500; Nacl , 74; K citrate
monohydrate ,220; kjs04,52; MgO,24; Mn
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carbonate, 3.5; Fe citrate ,6, Zn-
carbonate,1.6; Cu-carbonate, 0.3 ; KIO;,
0.01; Na;Se03.5 H;0, 0.01;CrK(SO):12
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110, 0.55 and glucose to complete 1000g
pocording 10 the AIN,(1977).

_Composition of vitamin mix.(Per Kg
mix.)

Thiamin Hel, 600mg; Riboflavin,600mg;
pyridoxine Hcl,700mg ; Nicotinic acid , 3g ;
16 g ;  Folic
ac-ld,zoomg;Biotin,20mg;vit.Bu,l mg ; vit.
A, 400000 IU;vit.E,5000 IU;vit.D;,100000
[U:vitK,5Smg; and glucose to complete 1000
g according to the AIN,(1977).

The groups of rats are: Group 1) Negative

cﬂ.pantothenate

contro: Fed standard diet containing casein
at 14% (84%protein ) Group 2: Fed high fat
and .high cholesterol (HFC) diet (Positive
control). Group 3: Fed HFC diet +10%
dried chicory Group 4: Fed HFC diet +10%
dried sonchus .Group 5: Fed HFC diet
+10% dried moringa leaves.
BIOCHEMICAL ANALYSIS:

Serum and liver total lipids were determined
by to Frings and Dunn, (1970) and total
cholesterol was determined by enzymatic
colorimetric ~ method
Richmond, (1973).Serum HDL-cholesterol

according to

was determined by using precipitating
reagent according to Lopes-Virella et al,,
(1977).Serum LDL-cholesterol was
calculated according to Friedewald et al,,
(1972) VLDL-cholesterol
concentration was calculated according to

Friedewald et al., (1972) by the following

.Serum

equation:
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Serum  VLDL-cholesterol  concentration

(mg/dI=Triacylglycerols/S)

Serum and liver triacylglycerols were
determined by enzymatic colorimetric
method according to Fossati and Prencipe
(1982). Extraction of lipids from liver
according-to —Bligh and Dyer, (1959). S-
ALT and S-AST were determined according
to Reitman and Frankle,(1957). Serum
alkaline phosphatase was determined by
kinetic  method Rec-
GSCC,(1972).The lipid peroxidation level
was monitored by determing the end
products of lipid peroxidation, (MDA) by
the (TBA) method according to Draper and
Hadley, (1990). Erﬁhrocﬂe—Superoxide
Dismutase (SOD) was calculated as
described by Winterbourne et al., (1975)-
SOD (Units/m!l blood) =% of inhibition X
6.34

Statistical Analysis: The
subjected to statistical analysis using one
way classification and least .significant
differences (L.S.D) according to (Snedecor
and Cochran, 1980).

according to

data were

RESULTS

Table (2) shows the proximate analysis for
dried chicory, sonchus, moringa leaves. It
was found that moringa leaves contain the
highest percentages of protein (33.80 g%)
and ash (14.20g%). But chicory contains the

highest fiber
741

percentages of crude
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(19.86g%) and sonchus contains the

highest pereentages of moisture ( 13.4 g.

0;).These variations may be due to the

different types of plants, and various

conditions of cultivation and climatcs.

1: BIOCHEMMICAL RESULTS:

Table (3) and figures (1, 2 and 3) represent
the values of serum total lipids,
triacylglycerols and total cholesterol of male
rats fed the experimental dietary plants. The
data showed highly significant differences in
lipid pattern between groups of rats fed the
experimental dietary plants and positive
control group (P<0.01). Also experimental
dietary plant groups showed a decrease in all
parameter of lipid than positive control
group. The lowest mean values were
observed in group of rats fed HFC diet and
moringa leaves ranged from 426.00 to
430.00 mg /dl (mean + S.E, 428.50 £ 0.654)
:129.98 to 133.12 mg/dl(mean + S.E, 131.36
+0.396) and 93.99 to 97.81 mg /dl (mean
+S.E,96.00+0.501) for total lipids,
triacylglycerols and total cholesterol
respectively .

Table (4) and figures (4, 5 and 6) show
the eﬁ"éct of experimental dietary plants on
serum VLDL-, LDL- and HDL- cholesterol
.There were highly significant difference in
serum VLDL-, LDL-, and HDL- cholesterol
for all groups fed dietary plants (P<0.01).
The lowest mean values for serum VLDL-
cholesterol were found in group of rats fed
HFC diet and moringa leaves ranged from
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25.99 to 26.62 mg/ dl (mean 8.k, %1,
+0.079) as compared with positive Coni
group. Table (4) and figure (5) gyq, sty
that the lowest mean values for serum L.
cholesterol were found in group of fatg foq
HFC diet and sonchus ranged from .14 "
26.32 mg/ dl (mean + S.E, 24374 0-398) "
compared with positive control group.,
the highest mean values for serum HDL.
cholesterol were found in group of ras fog
HFC diet and sonchus ranged from 45 (5 to
48.16 mg /dl (mean + S.E, 46.80&0.395) as
compared with positive control group,
Table (5) and figures (7, 8 and 9) show the
effect of the experimental dietary plants ¢
liver total lipids, triacylglycerols and tota
cholesterol. There were highly significant
differences in  liver  total  lipids,
triacylglycerols and total cholesterol for al]
groups of rats (P<0.01). The lowest mean
values for liver total lipids were found in
group of rats fed HFC in moringa leaves and
ranged from 29.80 to 31.20 mg / g tissue
(mean = S.E, 30.60+£0.217) as compared
with positive control group.

Positive control group had the highest mean
values in liver total lipids [45.40 to 47.20
mg / g tissue (mean + S.E, 46.17 + 0.225)].
From table (5) and figure (8), it is clear that
the lowest mean values for Liver
triacylglycerols were found in group of rats
fed HFC diet moringa leaves and ranged
from 12.60 to 13.20 mg /g tissue (mea
+S.E, 1290+ 0,084) as comparcd Wi

CamScanner
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» contT°1 group which had the highest
poslﬂ e and ranged from 20.80 to 21,60
ssue (mean +S.E, 21.19 + 0.106).
g gl'vcr total cholesterol showed {he
puts :mean values in group of rats fed HFC
lﬁzﬁsmd oringa If:aves and ranged from
7.90' to 8.50 Mg /g l'lSSlle. (mean.:i.:S.E ,8.24+
2084) 88 compared w1.th positive contro]
2P which had the highest mean valyes
nd ranged from 13.80 to 15.20 mg/ g tissue
(mean +S.E, 14.45+0.202).
Table (6) and figures (10, 11 and 12) show
he effect of the experimental dietary plants
on SeFum ALT, AST and ALP. There were
nighly significant differences in serum-ALT,
AST and ALP between groups of rats fed
the -experimental dietary plants (P<0.01).
Group of rats fed HFC diet and sonchus
showed highly significant decrease in serum
~ALT [16.60 to 18.60 U / L (mean + SE,
17.67+ 0.240)] ; serum AST  [29.90 to
3240 U/L (mean + S.E, 31.34 +0.295)] and
serum- ALP [136.50 to 139.20 U / L (mean
+ SE, 137.77 +0.341)] when compared to
positive control group which had the highest
mean values [23.60 to 25.40 U/ L (mean +
S.E,.24.54 +0.223) for serum- ALT; 40.60 to
4440 U / L (mean + S.E, 42.62+ 0.522) for
serum-AST and 155.80 to 162.60 U /
L(mean + S.E, 158.41+ 0.768) for serum —
ALP].
Table (7) and figures (13 and 14) show the
effect of the experimental dietary plants on
Sum  malondildehyde = (MDA) and

Vet. Med. J., Giza. Vol. 57, No 4. (2009)

crythrocygc.

Superoxida dismut
There were h i

ighly signif;
Seum MDA ang erythe
Broups  feq different types of plants
(P<0.01), The lowest mean values for serum
MDA were foung in group of rats fed HFC

cant differences in
ocyte-SOD for all

‘:‘;‘2 a:;d r::;zl;m and ranged from 1.61 to
mean £3.E, 1.68+ 0.013) as
compared with positiye control group which
had the highest mean values 3.87 to 3.98 U
mol/L (mean +S.E, 3.03 + 0.015) , Table (7)
and figure (14) also showed that the highest
mean values in erythrocyte- SOD were
found in group of rats fed HFC diet and
Sonchus as copared with positive control
group.
DISCUSSION: The experiment indicated
that; there was a highly significant decrease
in serum total lipids among experimental
dietary groups as compared with positive
control group (P<0.01). The highest
decrease was found in group of rats fed on
high fat and high cholesterol diet (HFC) and
dried noringa leaves (428.50 + 0.0654mg/d])
among group of rats fed experimental diets
as shown in table (3) and figure (1). This
reduction in serum total lipids may be due to
presence of dietary fibers and phytochemical

compounds which act

as powerful
antioxidants in these plants. These results
agree with the study of Kirby et al., (1981),
who stated that dietary fiber can lower
serum total lipids, particularly in
hypercholésterolemic patients, The effect is

743
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le and probably depends on the type

ariab
v study

of fiber ingested. The present
. dicated that there were highly significant
differences in  serum triacylglycerols
between experimental dietary groups and
positive control group (P<0.01). There was a
highly significant decrease in serum
triacylglycerols among experimental dietary
groups .The highest decrease of mean value
for serum triacylglycerols among groups fed
experimental diets was found in group of
rats fed HFC diet and dried moringa leaves
(131.36 £ 0.396mg/dl) as compared with
positive control group (160.13 *+ 0.507
mg/dl) (table 3) and figure (2) .

The reduction in serum triacylglycerol
concentrations may be due to insoluble fiber
as shown in the study of Anderson et al.,
(1994). Bakry, (2002) studied; the effect of
carrots, cabbage and cauliflower on serum
lipids of rats fed high cholesterol diet .It is
clear that carrots, cabbage and cauliflower
were found to reduce serum triacylglycerol
content in all treated groups as compared to
positive control which had the highest mean
value in serum triacylglycerols .This effect
of carrots, cabbage and cauliflower may be
due to its dietary fiber, vegetable protein and
other c;)mponents which play a great role in
reduction serum lipid. The present study
indicated that there were highly significant
differences in serum total cholesterol
between experimental dietary groups

(P<0.01) as shown in tables (3) and figures
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(3). It was clear that serum tota] °h°]%g|
of positive s jney,
significantly . as  compared to Othey
groups of rats. The highest decreag,
serum total cholesterol concentratjop
found in group of rats fed (HFC) djg and
dried moringa (96.00+0.501 mg/d]) among
group of rats fed experimenta dietg s
compared with positive Contro] oy,
(124.53£0.527 mg/dl) (table 3 ang figure 3),
The reduction in seryp tota]

control

in

cholesterol concentrations was 2850ciate
with reductic?n in serum very low density
lipoproteins  (VLDL)-and
(LDL)-
increasing concentration of serum high
density lipoproteins (HDL)- cholestero] 5
shown in tables (4) and figures (4 5,6)

low de’DSity

lipoproteins cholesterol g,

among experimental dietary groups when
compared with positive control group
(P<0.01). Positive control group had the
highest mean values for serum VLDL- and
LDL- cholesterol  (32.03+0.102 and
62.22+0.513 mg/dl, respectively); also it had
the lowest mean value for serum HDL-
cholesterol  (30.29+0.230 mg/dl) among
group of rats fed experimental diets as
compared with negative control group which
had the lowest mean values for serum
VLDL- and LDL- cholesterol  (24.098 +
0.060 and 12.06 + 0.517 mg/dl, respectively)
» and the highest mean value for serum
HDL-cholesterol (51.52+0.315mg/dl). Also
group of rats fed (HFC)diet and dried

CamScanner
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W)

ad the lowest mean values for
o qchus it and LDL- cholestero]
scf“m 0082 and 243720398  mg/d),
(26'49:V;IY ), and the highest mean value
c i HDL -
fot ) 395m g/dl) among group of rats fed
(46.8(.)‘]enw] dietary plants [table (4) ang
cxl”:: 4500 d 6)]. Where, Saluja et al,
fig®
(1978)'d variety of moringa oleifera. Beta
2 hYbﬂSitosterol is a plant sterol with a
® tun?» gimilar to that of cholesterol,
° for the substitution of an ethyl group

of its side chain. It is believed that it

cholesterol

isolated p-sitosterol from the stem of

except

at CZ‘ .
s cholesterol by lowering  plasma

Jowe
trations of LDL-cholesterol. Therefor

conce

may be a  bioactive

p-sitosterOl
phytoconsﬁment in the leaves of moringa
oleiferd. (Ghasi et al., 2000). Kim and Shin,
(1998) were studied the effect of chicory
extract OT inulin on serum cholesterol in rats
for four weeks .Their results found that
eum total cholesterol were lowered in
group of rats fed chicory or inulin but not
significant. Also, serum HDL- cholesterol
concentration was significantly higher in
rats fed chicory extract and inulin, and LDL-
cholesterol concentration was lower in rats
fed inulin than in control. Therfore, the ratio
of HDL/LDL-cholesterol was significantly
higher in rats fed chicory extract and inulin
than in control. The results indicated that the
improved lipid metabolism was observed in

rats fed chicory extract (mainly inulin

Vet. Med. J., Giza. Vol. 57, No.4. (2009)

compon
. i’h ent) may be caused by an alternation
c .
i absorption and/or synthesis of
oles i i
terol, which might result from the

chan i
s in cocal fermentation and by an

incre, i
B3¢ in  fecal excretion of

lipid,
cholestero] and bile acids.

A study by Ghas; et al., (2000) found
that crude extract of moringa oleifera leaves
had a significant lower effect on serum
cholesterol concentration compared to the
high-fat fed group .This reduction may be
due to presence of plant sterol. Volpe et al.,
(2001) studied the effects of yoghurt
enriched with plant sterol on serum lipids in

patients with moderate

hypercholesterolaemia.  Their
indicated that the yoghurt enriched with
plant sterols significantly reduced serum
total cholesterol and LDL-cholesterol levels
and LDL- cholesterol : HDL- cholesterol
ratio .They concluded that a low-fat
yoghurt-based drink moderately enriched

with  plant

results

sterols may lower total
cholesterol and LDL-cholesterol effectively
in patients with primary moderate
hypercholesterolaemia.

Also a study by Tapola et al., (2004) was
done to investigate the effect of plant sterol
and ,mineral (calcium,magnesium,and
potassium) enrichment in low fat and low-
salted meat products compared with control
meat products, on serum total cholesterol
and lipoprotein lipids in subjects with mildly
to moderately increased serum cholesterol
745
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the
concentration .Their results found that

meat products enriched with non-
lant sterol decreased the

and the LDL-

esterified

tall oil-derived P

serum cholesterol by 4.9%

cholesterol by 4.6% compared wi
control meat products without added
sterdls ‘The cholesterol lowering property of
plant sterols is based on the inhibition of
absorption of both biliary and dietary
all intestine. Thus,

pl ant

cholesterol from the sm

the plant sterol- enriched products are

offering a new avenue in the dietary

management of elevated serum cholesterol

concentrations.
The results of the present study

indicated that; there were highly significant
differences in liver total lipids, TG and TC
between the experimental dietary groups
(P<0.01). In groups fed dried plants, the
lowest mean values were found in group of
rats fed dried moringa (30.60+0.127mg/g
tissue,  12.90+0.084mg/g
8.24+0.084mg/g tissue ) for liver TL, TG
and TC , respectively as compared with
control group  (46.09+0.225,
21.1940.106 and 14.45+0.202mg/g tissue)
[table (5) and figures(7,8 and 9)] Ara, et
al.,(2008), they revealed that the leaves

extracts of moringa oleifera with atenolol

tissue  and

positive

has got profound hyperlipidemic activity in
adrenaline induced rats and lowering of
blood glucose ,heart and body weight .

The results in (Table 6) illustrated that

there were highly significant differences in
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th the

serum ALT, AST and ALp betwem
experimental dietary groups (P<0_01)
highest increase in serum ALT, Asll
ALP was found in positive sk

(24.54+ 0223 U/L, 42.62+ 0.522 " oup
158.41+0.768  U/L, ang

g
The
g

rcspecti\/ely)
compared with the other groups of s
e

Jowest mean values-werc founq iy Zoup ¢
rats fed (HFC) diet and drjeq SOnchy
(17.67+0.240 U/L, 31.34+0.295 UL 4 d
137.77+0.341 U/L)for serum ALTAST fad
ALP, respectively in groups fed dried plagis
as compared with positive contro] group
[table 6 and figures (10, 11 and 12)

The present study indicated that there Were
highly significant differences in serum
MDA level between experimenta| dietary
groups and positive control group (P<0.01),
Positive control group had the highest mean
value for serum MDA level (3.93+0.015
mol/L) as compared with the other groups.
The highest decrease (by 57.2%) of mean
value for serum MDA level among groups
fed dried plants was found in group of rats
fed (HFC) diet and dried sonchus (1.68
+0.013 U mol/L) as compared with positive
control group (table 7 and figure 13). Also,
these results illustrated that there were
highly significant differences in erythrocyte-
SOD activity between experimental dietery
groups and positive control group (P<0.01)-
The lowest mean value for erythrocyte-SOD
was found in positive control goOw
(281.12+ 4.118 Units/ml blood) &
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compared with the other groups. The highest
increase (bY 114.8%) of mean value for 2.
gOD among groups fed dried plants wag
found in group of rats fed (HFC) diet and
3.638 Units/ml
blood) 8s compared with positive control
group (table 7and figure 14),
CONCLUSION:

The test plants are rich of protein ash, fiber

and photochemical that has been associated

dried sonchus (604.04 4

with protection from chronic diseases such
as cancer, cardiovascular diseaseand
diabetes.Moringa leaves contain the higest
percentage of protein (33.8¢.%) and ash
(14.20g.%).But chicory contains the highest
percentages of crude fiber (19.86g %)

Chicory is a bushy perennial herb with blue
or lavender flowers. The roots are baked,

ground, and used as a coffee substitute.

Vet. Med. J,, Giza. Vol, 57, No.4. (2009)

Motinga Leaves are full of essential dizease-

preventing nutrienta:

¢ Vitamin A, which acts aa a thield
against eye disease, skin disease, heart
ailments, diarthea, and many other
discases,

¢ Vitamin C, fighting a host of illnedses
including colds and flu.

«  Calcium, which builds strong bones and
teeth, and helps prevent osteoporosis.

s Proteins, the basic building blocks of all
our body cells.

¢ Potassium, essential for the functioning

of the brain and nerves
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TABLES AND FIGURES:

: ied plants (g/100g)
Table (2) ¢ Proximate analysis of the eXPer
e Fat| Fiber Ashlarbohydrai=
isture| Protein Ydratey
Types of plants| Mois
——1—"13.80] 3.05 19.86 12.62 ‘“ﬁ\
Chicory 12.20 18. A7
EOE? 18.10 179 S
Sonchus 1345 18.90 2.36 3540
=21 80| 13.66 1420 o
33.80 2.90 2594
Moringa leaves 9.50 ;
g4 J_________ \J
: i rum total lipids,
Table (3) : Effect of the experimental dietary plants on S:S £) P
triacylglycerols and total cholesterol (mean £5.
Groups
m D)) 3) 4) (%)
Paraméters | gandarddiet |  HFCdlet e dist Hrcdiers | MPCdets | p
Negative Positive Chicory Sonchus i 2
control control ki
Serum TL a b b b
(mg/dI) 426.00-
Range 383.00395.00 | 525.00-532.00 | 4350044100 | 428.00-432.00 430.00 ™
MemiSE | 38812s134 | 5282510881 | 437.75:0.796 | 4296240497 428.5040.654 =)
Serum TG [ b b b
el 129.98-
Range 11945-122.01 | 158.11-161.59 | 14194-14361 [ 131.05-134.11 133.12 s
MeansSE | 12049:0301 | 1601320507 | 1434310443 | 132450412 [ 131362039
Serum TC a b b b
(mg/dD)
Range 86.18-89.14 | 12250-12604 | 10660-11096 | 96549896 | 93.99-97.81 | ¢
Mean 1S E 876840327 | 1245320527 | 108.50+0.591 97.66:0364 | 96.00:0.501
** :P<0.01
L Highly significant increase when compared to negative control group
b= ‘l)' 51 lﬁt decrease when compared to positive control group
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(4) : Effect of the experimental dietary plants o serum VLDL-,LDL- and HDL- cholesterol
Table (mean +S.E)
e
. Groups
@ @ ®) ) (5)
Parametﬂ's Standard diet HFC diet HPC diet + HFC dlct + r
HFC dI Moringa
Negative control Positive control e Clcery Sonchus I:avegs
s- yLDL- C 8 b b
. 2409840060 | 330300100 28.68+0.088 26490082 | 2627:0.079
Mean =2~ T
LDL c (ms/dl)
. 10.44-14.34 60.24-64.15 38.1242.22 23142632 | 3036-32.86 | **
Rang
Mean2S.E 12.06+0.517 62.2240.513 39.7840.514 243720398 | 31.2940.336
s-HDLC 4 d d
(mg/d!) .
50.40-53,01 29.57-30.96 38.9141.12 45054816 | 37.64-39.11 i
e 2S.E 51.5220315 3029:0.230 40.0340.238 46.8040395 | 33.4540.198
@Eﬁo 0234 2050 0.5% 0521 04814
»  P<0.01 :
a= Highly significant increase when compared to negative control group
b= Highly significant decrease when compared to positive control group
Highly significant decrease when compared to negative control
c= group o
d= Highly significant increase when Ccompared to positive control group
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ho cxpcrimcnml dictary

plants on liver total lipids, triacylglycerg|
Sand
lota)

Table ()¢ Effect of !
cholesterol (mean +S.B
ey e
Groups ———
r——
Parameters ™ @ @ 0] S
aramete
standard diet 1IFC diet 1IFC dlet + r(\s)
I :
Negative control Positive control Chicory 'SFGC diet + =
nehng MIIFC e
LG ¢
1dver TL 4 b — g4 ""u P
(me/g tisaue) b L
h
Range 23.20-24.80 45404720 35.80-37.80 3808540
| Moon4SE__ 239720198 46.1740.228 63.6130236 szoi D815
Liver TG 0290 | Yien N
: . b 20719
{mp/g tizsue) b L
Range N b .
s 9.90-10.50 20.80-21.60 15.40-16.46 oy
ean +S E 10.2040.081 21,09:0.006 | 15360122 1350 60y
Liver TC, : 13.30_»‘0&‘ g n |,
(mg/g tissue) o b " -\0541\
o 470560 b
@m 4SE . 12&0'1 13.80-15.20 9.70-10.40 366650
1240.113 14.45£0202 10.06+0.103 84156.09 1945
- > o "
L3 2 224
iy -t |
-3 1ghly Sigmﬁcant increas
e when compar d 5
b= Highly signi pared to negative control
ghly significant decrease when compared to positive control ;Tg:p
p
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Tﬂlll
J— ——
e Groups ——
/ \
2 \
_ ()] (0)) o
parameters Standard diet HFC dieg
Negative HFC dieg +
control Positive controf Chicory
‘\\—-—‘1
a
Serum b
aT IR 0-18.10 23
Range 16.50-18. 6025 40 18.80-21 20
jeon £S.E 17.3740.204 24.5420223 197540 268
Mean £9- B S| 1540,
serum a b
AST ( un)
Range 31.60-35.10 40.60-44 40 33403720
an . p
Mean S.E 33.51£0.455 42.6240.522 35_50&0‘498
—\h——‘
Serum a b
e 59.90-62.40 155.8-162.60 145 40-148.10
Mean £S.E 60.60£0.696 158.41+0.768 146.95:0 359
=2 et ol Sy s |
£33 :P<001

Y gffect of the experimental dietary plants o Serum - ALT,ASTand Al P (mean +S.1 )
A RTAN AT (mean +5.0,

2= Highly significant increase when compared to negative contro] group
Highly significant decrease when compared to positive control group

Vet. Med. J., Giza. Vol. 57, No.4. (2009)

) )
"FC l"!f ¥ "F(‘ t"!f [ "
Sonchus Morfnga
leaves
b b
16.60-13.60 17401890 |, °
176740240 180640274
b b
29.90-32.40 32303490 |, °
313420295 | 33.5040.345
b b
140.50- .
1365013920 | | 140, .
137.77:0341 5 142.65+0.55
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perimen

1a] dictary plant

§ on serum malondialdehyde (MDA apnq
1) (mean 1S.8)

Table (7): Gffect of the ex|
Cr)1hroC)1c-supcmxidc dismnlasc(SO
D e Sroups .
m ?) ) Q) 5T~
S ard . ' o
Tarameters bin(:\it:' HFC diet HEC diet + HIEC dict + lll\l:l(, dlet 4 N
Negative Positive Chicory Sonchus lnnng %
eéay
control__| control _{ ——— “
e
Serum a b b b -
MDA (U mol/L)
Range 226-2.30 347-398 2.08-2.12 1.61-1.712 HErn
‘e
Mcan+S.E 2.274.008 39340.015 2,099 £0.005 .68 £0.013 188 3010
) | i
SOD e 4 p el
( units /ml blood)
Range 385.00415.00 260.00-291.00 480.00-511.00 590.00-620.00 $48.00-585 09
| %
Mean £S.E 4033743754 281,12 +4.118 495.75 £3.695 604.00 +3.638 565.12 4,934
—~—
**  :P<0.01

a= - Highly significant increase when comp
b= Highly significant decrease when comp
c= Highly significant decrease when compal
d= Highly significant increase when compar

ared to negative control group
ared to positive control group
red to negative control group
ed to positive control group
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