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EFFECTS OF FORTIFIED AGAINST PAN BREAD WITH ASPARAGUS ON
IMPAIRED KIDNEY FUNCTION IN EXPERIMENTAL RATS

Rehab Ibrahim Tag Al Deen’
Abstract

Thirty adult albino male rats, Sprague Dawley straiere randomly
classified into fife groups (6 rats each). Thestfigroup kept as normal
control fed standard diet only. The other fourtlougrs fed on basal diet
containing 2% (W/W) arginine to induce renal fadufor two weeks
reclassified into positive control, pan bread faetl with 5% asparagus, pan
bread fortified with 10% asparagus, and pan breatfied with 15%
asparagus groups.

This study aimed to investigate effect of asparagitis fortified pan
bread on the levels of some biochemical parameterkidneys function,
liver function and lipid profile of chronic renadifure in rats. The present
study investigated the effect of asparagus fodifian bread 5%, 10% and
15% ASP G. The results revealed significant deeres uric acid,
creatinine and urea nitrogen. The results revafiaddecrease significant in
AST, ALT and ALP levels compared with the positisentrol group. The
results revealed that, the positive control graugraase significant in TC,
TG, LDL—c and VLDL-C. while showed significant deese in serum
glutathione, catalase and SOD. Pathological resoltorgans showed
damage in them. In contrary, feeding rats on diedtaining asparagus
especially at high level (10%) revealed marked ompment of these
parameters and histopathological.

| ntroduction

Bread is an Egyptian product that represents then nihet
component for rich and poor Egyptian consumers€Edgpt, there is a big
gap between wheat production and its consumptiohersv the total
production of wheat grains covers only about 55%hef total needs, the
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way to overcome this problem is to search for th&ve sources which
could be used with wheat flour bread makingtwinek et al., 2013)
Nutritional value of bread mainly depends of tydeflour used in bread-
making and application of other technological agd#&. Wheat flour, used
in the production of bread, is usually charactetibg a high carbohydrates
and proteins, but this protein has a very low tiotral value, because it
contains lower proportion of essential amino adiBewettinck et al.,
2008.

Asparagus or garden asparagus, scientific nameaggofficinal
is a spring vegetable a flowering perenni@rybben et al., 2004 plant
species in the genus Asparagus. It was once dtbgif the lily family, like
its allium cousins, onions and garlidgparagus Officinalis, 2010, and
Usda, et al., 201D Asparagus is widely cultivated as a vegetalig.cr

Asparagus in one of the most healthful foods onpllaeet. It leads
nearly all fruits and vegetables in the wide awaputrients it supplies. Ten
ounces (one box of frozen spears) have only 68rieal@and 9 grams of
protein, and variety of minerals such as selenming, calcium, copper, and
manganese. Plus, it is very rich in folgt@erald, 2008) .

Asparagus is a healthy and nutritious vegetableitheaonsumed in
many countries. Historically, asparagus has beerd uss a traditional
medicine in China as as an antifebrile and aniiesagent, hair growth
stimulator, and diuretic ager{Shay, et al., 1997, Javed, et al., 2012,
Kamalakkannan and Prince, 2006, and Panchal, et al2011) A recent
study indicated that asparagus and its extractg lpa¢ential in terms of
anti-fungal, anti-dyspeptic, antihypertensive, dyglipidemic, and
antihyperglycemic effect{Meda, et al., 2005, Bopana, et al., 2007,
Tranchim, et al., 2010 and Carrasco, et al.,, 2012)However, the
mechanisms of these effects have not been fullyiddted.

Various bioactive compounds, including flavonoisigrol-saponins,
oligosaccharides, and caroenoids, have been idghtiin asparagus.
(Pothuang, et al., 2008, Kawano, et al., 2002, Uerat,al., 2005 and Deli,
et al., 2000.
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Several numbers of plants have been screened furaceptive
activities in an attempt to replace hormonal cargptives. Some have
shown promising activityFarnsworth, et al., 1991).One of these plants is
asparagus pubescens Bak (liliaceace). It has beparted that most
contraceptive agents are in the liver through leocical process of ring
reduction, inactivation and conjugation L befomghation either through
the bile or the kidney. In addition, these ageméskamown to interfere with
the integrity of the liver and kidney to varyinggiees Elias, 201).

The roots of asparagus racemosus are bitter, soleafyinous,
cooling, and indigestible, appetizer, and are usefudysentery, tumors,
inflammation, biliousness, leprosy, epilepsy, amghtblindness. In unani
system, the roots are used as laxatives, tonigpdjsmac, galactogoue, and
in disease of kidney and liveXégi, et al., 2011

The aim of the present investigation was to imprthes nutritional,
healthy values and also, to evaluate the influerfigean bread fortified with
asparagus on the levels of some physiological petens as kidneys
function, liver function and lipid profile of chranrenal failure in rats.

Material and methods

- Materials:
Arginine  ©:
Company, Cairo Egypt.

Arginine was purchased from EI-Gomhoreya

Asparagus @Asparagus officinalisL.): The fresh asparagus was
obtained from the local market, washed and cut loit®. The bits was sun
dried for three (3 days), after which a mechangraider was used to grind
the dried bits into powdered form and stored ahreemperature (2&).

Ingredients for bread preparation: wheat flour, sugar, salt and
yeast were purchased from the local market.

Rats: Thirty six male rats weighing (100+5g) were usedhis study
purchased from Agricultural Research Center, GEgypt. All animals
were housed in plastic cages and kept under the &amoratory conditions
of temperature (25+2C) and lighting (12:12hr light: dark cycle), for @n
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week prior to starting the experiments. The ratsewwovided ad libitum
with tap water and fed with standard diet.

- Methods:
Proximate composition:

Asparagus powder was analyzed for moisture, fatepr, ash, and
crude fiber contents according #.0.A.C., 2002).

Normal pan bread was prepared as following (g %):

pan bread prepared according f&bdel Ghafor, et al.,, 2011)as

follows, (90 g) flour, (1.5 g) yeast, (1.5 g) s48,g) shortening, (3g) sugar,
(1g) improver and variable water. All dry ingredierwere weighed and
placed in a mixer for 5 sec, and then a suspertditime yeast in water was
added. The ingredients were mixed for 4 minuteslayv speed and for
additional 6 minutes at fast speed .Water was addethe mixture as
indicated by the farinograph results. The doughpinature was 28.9° -
32.2°C following mixing. Dough was left to rest 20 min at 28-30°C (first
proofing) then transferred and scaled into 150ggserounded into balls by
hand then placed in metal pans and let to fermetiteasame temperature
according toA.A.C.C., 2005)for a final proof for 50 min. When the height
of dough had risen to about 1 - 2 cm above the,ghagans were placed in
an electric oven. Bread dough loaves were bak@#fi@t°’C for 20-25 min
.The resulted pan bread was allowed to cool at reemperature for 2 h
before being packed in polyethylene bags and statedom temperature
for further analysis.

Supplementation of pan bread:

In this study, pan bread ingredients were altergd phrtially
replacing the wheat flour by 5, 10 and 15% of pawdelriedasparagus
Chemical composition of dried pan bread:
Moisture, crude protein, crude fat, ash and criloler ftontents were

determined  in pan bread, according (f2O.A.C., 2000) while total
carbohydrates content were calculated by difference

C aan)
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Sensory evaluation:

Evaluations of the pan bread (fortified and unifed bread with
asparagus) were carried out accordingMol@nder, 1960).

The biological assay Thirty male albino rats Sporague Dawleey
strain) were kept in individual stainless steel cages euntygienic
conditions and fed one week on basal diet for adept inad libitum. The
basal diet in the preliminary experiment consigt2@% casein (protein >
80%), corn oil 4%, cellulose 5%, vitamin mixture 1%&lt mixture 3.5%,
choline chloride 0.2% and the remainder is cormckté§Reeves, et al.,
1993). Vitamin composition of diets prepared according (fO.A.C.,
1975). After a period of adaptation on basal diet (onekjethe rats were
divided into two main groups, the first group (r6=¥ats) fed on basal diet,
as a normal control group, while the second group R4 rats) fed on basal
diet containing 2% (W/W) arginine to induce renaildre for two weeks
according to the method described (Mpkozawa, et al., 2003)Then, the
second main group divided into three subgroupslésas:

* The first group: Fed on arginine diet containing half amount of
protein from un-fortified pan bread (as a positeatrol group).

» The second group:Fed on arginine diet containing half amount of
protein from ground dried pan bread fortified wst% ASPG.

* The third group: Fed on arginine diet containing half amount of
protein from ground dried pan bread fortified wiib ASPG.

» The fourth group: Fed on arginine diet containing half amount of
protein from ground dried pan bread fortified witbt ASPG.

During the experimental period (28 days), food ketaand body
weights, were recorded twice weekly. At the endtled experiment, the
animals were fasted overnight, then the rats waraesthetized and
sacrificed, and blood samples were collected frioenaiorta.

Biochemical analysis:

Blood samples were taken and centrifuged (3000 ¥prmiin.) to
obtain serum. Serum was used to estimate somedsiochl parameters, i.e.
serum uric acid, urea nitrogen and creatinine waeéermined by the
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methods ofFossati, et al. 1980, Patton and Crouch, 1977, afgbhmer,
1971) respectively. Aspartate aminotransferase (AST) aaldnine
aminotransferase (ALT) were assayed fReitman and Frankel, 1957)
while alkaline phosphatase (ALP) was assayedKiynd and King, 1954).
Serum total cholesterol, triacylglycerol, high dénslipoprotein and low
density lipoprotein were determined by the methotd§Roeschlau, et al.
1974, Fossati and Principe, 1982, Allian, et all974 and Friedewald, et
al., 1972)respectively, Kidneys were separated from eaclamdtweighted
to calculate kidneys weight to body weight %. Twidneys of each rats
were rapidly removed and perfuse with 50 to 100cefcold 0.9%NaCL
solution for estimation of superoxide dismutase RO glutathione
peroxidase (GPX) , glutathione S-transferase (G&8W) malondialdehyde
(MDA) according to(Beuchamp and Fridovich, 1971 ,Weiss, et al ., 1980
, Ellman, 1958 and Uchiyama and Mihara, 1978)espectively.

Histopathological examination:

Kidney sections were taken from different rats iacke group
immediately after scarification. The tissues werasked with the normal
saline solution to remove blood, fixed in 10% neuformalin as fixative
and sent to Cancer Institute for histopathologeamination according to
(Bancroft, et al., 1996).

Statistical analysis:

The obtained data were statistically analyzed usiogputerized
SPSS (Statistic Program Sigmastat, Statistical-B@ifte, SAS Institute,
Cary, NC). Effects of different treatments were lgped by one way
ANOVA (Analysis of variance) test using Duncan’s Itiple range test and
p<0.05 was used to indicate significance betweefierdnt groups
(Snedecor and Cochran, 1967).

Results and Discussion
The rustle in Table (1) showed that the chemicahmaosition of
asparagus. Asparagus spears are highly apprecfatetheir chemical

composition of bioactive compounds the contentsnafisture, crude
protein, crude fat, ash, and carbohydrates, (B#B,6.18,5.12, and 73.16)
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respectively. This rustle agreed that (Jessid4pP@vho found that the
water makes up 93% of asparagus's composition. ragps is low in
calories and is very low in sodium. It is a goodirse of vitamin B6,
calcium, magnesium and zinc, and a very good soafcdietary fibre,
protein beta-carotene, vitamin C, vitamin E, vitarii, thiamin, riboflavin,
niacin, folic acid, iron, phosphorus, potassiumpp®r, manganese and
selenium, (Tranchim, et al., 2010 as well as chromium, at race mineral
that enhances the ability of insulin to transpofticgse from the
bloodstream into cells. The amino acid asparagigesits name from
asparagus, as the asparagus plant is relativélyrrithis compound.

Chemical composition of pan bread prepared from what flour
with various levels of powder asparagus leaves.

The data in Table (2) show that, the highest cunté crude
protein, fat and fiber were recorded in group urtdied pan bread ( 19 . 85,
2. 68 and 1.72 g/100g ) compared to the otherupgoof pan bread
fortification at 5%, 10% and 15% with ASPG. On titber side the result
recorded highest content of crude protein and cradewere in group
fortified pan bread with 15% ASPG (18.14 and 2.%5#00g) in compared
with the other groups of pan bread fortification5&, 10% and 15% with
ASPG. While showed that, the lowest content ofbochydrates were
recorded (36.09 g/100g) compared with the othemuggoof pan bread
fortification at 5%, 10% and 15% with ASPG.

Effect of asparagus leaves powder on the sensorytrédutes of
the pan bread group.

The mean scores of the sensory attributes aremnesse table (3)
showed that there was significant decrease in pmede in all the attributes
evaluated as the percentage of asparagus leavatepowreased. Most of
panelists were preferred the taste and oder ofopaad made from wheat
flour ( control group) and bread made from wheatfflfortified with5% and
10% asparagus leaves powder. The commented thdaadtee and oder of
these samples were like than bread fortified wifl§olasparagus may be
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decrease in likeness for oder of the bread growtdcbe attributed to the
herbal oder of the leaves powder.

Protective effect of asparagus fortified pan breadn untritional
paraneters and kikneys weight 1 body weight % of res suffering from
chronic venal failure.

Data presented in table (4) showed that significhedrease in the
mean volue of food intake as well as body weiglm §& of control positive
group compared to control negative group. Treatrfaatified pan bread (5,
10 and 15 % ASPG) had the highest values of fatake compared with
the positive control group .

Body weight gain % of the positive control groupsasgnificantly
decreased as compared with the negative contraeipgrohe data showed
that non-significant in body weight gain all otlgmoup treatment fortified
pan bread (5 % , 10 and 15 % ASPG). On the otler, sieatment fortified
pan bread in chronic renal rats with 10 % ASPG stbthat the significant
increase in body weight gain .

As indicated in table (4) all treatment fortifiecarp bread with
asparagus induced significant decrease in kidneghivé body weight %,
except 10% asparaggsoup as compared with the positive control group.

Protective effect of asparagus fortified pan breadon kidneys
function of rats suffering from chronic renal failure.

Serum uric acid, creatinine and urea nitrogen lier groups of rats
are illustrated in table (5). Form these results;ould observe that was
increased significant in the positive control groopmpared with the
negative control group.

The findings presented in this table showed tha tiecrease
significant value of serum uric acid, creatinine amea nitrogen all other
group treatment fortified pan bread ( 5 % , 10 &bd% ASPG) compared
with the positive control group. While the excepr the group of rats
treated with fortified pan bread 10 % ASPG. Ournlssconfirmed that
asparagus at high concentration improved the ranat value and realized
the best effect on kidney functions. This rustleead with Jagannath et
{ 684)
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al.,, 2012 and Jessie, 2014vho found that the asparagus can act as a
natural diuretic. This can help ride the body ofess salt and fluid, making
it especially good for people suffering from edeamal high blood pressure.
It also helps flush out toxins in kidneys and preuadney stones.

Protective effect of asparagus fortified pan breadon liver
enzymes activity of rats suffering from chronic reral failure.

In table (6) liver enzymes activity of AST, ALT arALP levels
were recorded significant increased of the comegative group as well as
other treated rat groups . Other treated groupis fertified bread ASPG
from the high level showed that decrease significa\ST, ALT and ALP
levels compared with the positive control group lelthe except for the
group of rats treated with fortified pan bread 1ASPG.

One study has assessed the anti-oxidative abilityasparagus
racemosus on the liver of rats noted that 50mgfkgsparagus racemosus
was able to attenuate damage induced by Isoniazidedication causing
toxic symptoms in some patients. Isoniazid appeansduce CYRE; which
mediates toxicity Yue, 2004, and may be secondary to depletion of
glutathione S-transfersY(e, 2009. Asparagus appears to attenuate the
increase in CYE; to 86% of toxin-control yet appeared to have more
significant protective effects on liver enzymes,ishhwere reduced to
increases of 40% (ALP), 21.6% (ALT), and 38.4% (ASAssuming toxin-
control is 100% Ralanisamy et al., 2012 These were thought to be
secondary to antioxidative properties of asparageemosus. The acute
toxicity study of methanolic extract of asparagusbgscens roots was
studied on rats. The indices of the study were liver enzymes
(transaminases). Cholesterol, creatinine and wrarslevels as well as the
ionic analysis. Both alanine aminotransferase (ALand Aspartate
aminotransferase (AST) showed a significant (p>@@D1) non dose-
dependent increases in serum levEksu| et al., 2004
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Protective effect of asparagus fortified pan breadn serum lipid
profile of rats suffering from chronic renal failur e.

Results in table (7) indicated that there was pa@sitontrol group
increase significant in the serum TC, TG, LDL-c afndDL-c. While the
levels of HLDL-c significantly higher, compared tbe negative control
group.

Within the groups of rats treated groups fortifipdn bread with
different levels of ASPG at 5%, 10%, and 15% haasl ldwest significant
serum TC, TG, LDL-c and VLDL-c compared to the pi@si control group.
On the other hand, all treated groups fortified pegad with different levels
of ASPG had significantly higher of HLDL-c compamswith those of the
positive control group. The best results in lipidctions all treated groups
of rats treated with fortified pan bread 10 % ASPG.

( Madhavan, et al.,, 2010 Nalam, et al., 2014 reported that
substitute for asparagus against cholesterol deetded hyperlipidemic rats
and tannins play a role in hypolipidemic effect afaponins precipitate
cholesterol , from micelles and interfere with hepairculation of bile
acids making it unavailable for intestinal absapti, this forces liver to
produce more bile from cholesterol ( serum) .

Protective effect of asparagus fortified pan breadn glutathion,
catalase and SOD activities in kidney tissue of rairom chronic renal
failure .

Table (8) noticed that positive control fed on ange diet showed a
significant decrease of mean values of serum dligat, catalase and SOD
compared to the negative control group. It wasiBaantly higher than
mean values of serum glutathion, catalase and S@bile there were
significant increase of 5%, 10% and 15% ASPG fedifpan bread groups
in in serum glutathion, catalase and SOD compaveitié positive control
group.

SOD and CAT are the two major scavenging enzymasrdmove
the toxic free radicals. SOD is the first enzymeatioxidant defense
system that protects tissues\against oxygen freeeals by catalyzing the

Caar)
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removal of superoxide radical (02), which damades membrane and
biological structures Arivazh et al., 2000) CAT has been shown to be
responsible for the detoxification of significamhaunts of HO, ( Rong et

al ., 2011and Rakesh et al., 2013. There was a reduction in the activity
serum SOD and CAT in HCD induced rats when comp#rezbntrol rats,
this may be due to the enhanced production of Reaixygen Species (
ROS ) by hyperlipidema. This free radical affedte tantioxidant activity.
Treatment with asparagus restores the GSH indut&r@izon in the activity
of CAT to near control due to its free radical saying activity.

According to Bhatnagar et al., 200% showed that the natural
antioxidants such as high in vitamin K and folasparagus is extremely
well balanced, even among nutrient-rich vegetaldlésparagus is high in
anti-inflammatory nutrients as well as providesidewariety of antioxidant
nutrients, including vitamin C, beta-carotene, wita E, and the minerals
zinc, manganese and selenium,” said San Diego-basgdionist Laura
Flores. Furthermore, the vegetable contains the amino aspmhragine, as
well as chromium, a trace mineral that helps imsdb its job transporting
glucose. It's also especially rich in glutathioagjetoxifying compound that
can help destroy carcinogens. For this reasonragps may help fight or
protect against certain cancers, including boneagir lung and colon
cancers Rakesh et al., 2013.

Histopathological in kidney:

The obtained results confirmed by the histopatjioal
examination. Kidney of normal control group (-vé)owed the normal
histopathological structure of renal parenchymea.@®j while kidney of
positive control group (+ve) showed hypertrophygbdmerular tuft and
thickening of parietal layer of bowman’s capsule®), kidney of group 3
showed atrophy of glomerular tuft and distensiob@ivman’s space (Pic.3)
while jitney of groups (4 and5) showed no histopédgical changed (Pic.4
andb).

Conclusions:
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It could be concluded that, asparagus thgsata are known to
interfere with the integrity of the liver and kidn® varying.

Table 1: Chemical composition of asparagus g/100g:

Sample | Moisture| Crude Protein| Crude Fat| Ash | Carbohydrates
Asparagus 7.11 8.43 6.18 5.12 73.16

Each value represents the average of three dettions.

Table 2: Chemical composition of pan bread nutrierg g/100g.

_ Crude |Crude Crude |Carbohydrates
Sample Moisture _ Ash| _
Protein | Fat Fiber
Un-fortified bread j
37.26 19.85| 2.68 2.331.72 36.16
(control)
5 % ASPG fortifieg
38.19 16.25| 2.14 2.951.60 43.65
pan bread
10 % ASPG
e 39.63 17.68| 2.47 2.57 1.56 36.09
fortified pan breac
15% ASPG
- 31.52 18.14| 2.54 2.63 1.52 43.65
fortified pan breag

Each value represents the average of three dettions.

Table 3: Sensory evaluation of asparagus fortifiegan bread.

Samples Appearar| Taste|Odor|Crumb |Volum|Texture| Overall
ce (20) | (15) | (10) | color | e (15)| (15) |acceptability|
(10) (15)
Un-fortified bread 19.0 14.9| 9.11 9.47 | 13.33| 14.82 14.28
(control)
5 % ASPG fortified| 17.5 13.8| 9.9 8.64| 1289 13.56 13.17
pan bread
10 % ASPG 16.0 14.0f 8.9 9.33] 12.72 14.02 14.13||
fortified pan bread||
15% ASPG 16.0 14.7| 7.5 9.11] 11.17 14.29 14.09|
fortified pan bread||
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Table (4): Protective effect of asparagus fortifiedpan bread on nutritional
parameters and kidneys weight / body weight % of rs suffering
from chronic renal failure.

Parameters Initial Final Body Kidneys

Food
weight | weight | ' O°% | weight | weight/
(¢)] (9) Intake ain |body weight]
g g g/day/rat g y weig

| % %

Normal control groupf] 104.70¢129.70+| 15.667+| 25.359+| 0.603%
21 36al 29.36a| 0.817a| 1.549a| 0.013e
Positive control groug 104.80+| 111.35+| 13.383+| 7.616+% 1.253+
16 .65a| 35.65a| 0.585c| 0.971d| 0.083a
5 % ASPG fortified pall 104.70+| 131.30+| 14.667+| 27.988+| 1.054+

bread 10.88a| 22.30a| 0.605b| 1.496b| 0.102c

10 % ASPG fortified || 105.00+| 131.12+| 14.750%| 26.523+| 0.943%
pan bread 12 .90a| 21 .26a| 0.758 b| 1.246b| 0.086 d

15% ASP fortified pall 105.00+| 135.19+| 14.517+| 30.303+| 1.117+
bread 18 .34a| 23.34a | 0.615b|0.995 bc 0.094 bc

Mean values in each column having different supgrsta, b, c, d ,e) are significant.
Means with the same letter are insignificantly etiént.

Table (5): Protective effect of asparagus fortifiedpan bread on kidneys
function of rats suffering from chronic renal failure.

—

Uric acid |Creatinine Urea
Parameters .
mg/dl mg/dl Nitrogen
[Groups

mg/dl

Normal control group 1.49+| 0.54+ 31.99+
0.42e | 0.54e 2.91e

Positive control group 2.87+| 4.24+ 82.96+
0.62a 0.47a 3.57a
5 % ASPG fortified pan bread 2.15+ 2.85+ 63.90+
0.14c 0.13 ¢ 2.38¢c
10 % ASPG fortified pan | 1.91% 2.35+ 52.39+
bread 0.16d 0.17d 4.48d
15 % ASP fortified pan bread 2.51+ 3.13+ 72.21+
0.70b 0.25b 3.38b

Mean values in each column having different supgs(a, b, c, d ,e) are significant.
Means with the same letter are insignificantly etiént.
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Table (6): Protective effect of asparagus fortifiegpan bread on liver enzymes
activity of rats suffering from chronic renal failure

Parameters AST ALT ALP

Groups (lu/l) (lu) (luh)
Normal control group 53.80 25. 21+ 66. 26+
+2.11e 1.78 e 3.97e
Positive control group 93.57+| 52.86% 114.39+
5.58 a 3.27a 6.49 a
5 % ASPG fortified bread 71.86x| 41.76+ 90.33+
4.75 bc 3.13cd 3.65 bc
10 % ASPG fortified pan bread 69.08+ 34.83% 76.764+
4.28d 3.43e 5.649 d
15 % ASPG fortified pan bread 76.82+ 40.73% 92.896+
3.02b 2.14 bc 2.622b

Mean values in each column having different supgrsta, b, c, d ,e) are significant.
Means with the same letter are insignificantly etiént.

Table (7): Protective effect of asparagus fortifiedpan bread on serum lipid
profile of rats suffering from chronic renal failur e

Parameterg TC TG LDL-c | HDL-c | VLDL-c
mg/dl | mg/dl mg/dl | mg/dl mg/dl
Groups

Normal control group 75.491+ 45.16 18.15 | 48.30 | 9.027
3.86e| +2.28e | +0.71 e| +2. 25 a| £0.457 €|
Positive control group | 125.46 75.43 | 84.77 | 26.21 | 15.85
+3.844a +4.15a| +1.18a| +2.83d| +0.83 a

5 % ASPG fortified pan| 105.48| 64.324 | 59.58 +| 33.02 | 12.84
bread +4.28 +3.083 bg 1.76 c | £2.76 c| £0.61 bc

10 % ASPG fortified pap 89.27 | 51.194 | 42.06 | 36.97 | 10.29
bread +4.54 d +3.456 d| +0. 37 d| +2.75b| +0.62d

15 % ASPG fortified papn111.14| 67.188 | 65. 76 £| 32.60 | 13.48
bread +3.65b| £2.795b| 2.36b | £1.74c| £0.59 b

Mean values in each column having different supgs(a, b, c, d ,e) are significant.
Means with the same letter are insignificantly etiént.

C aon)
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Table (8): Protective effect of asparagus fortifiedpan bread on glutathione,
catalase and SOD activities in kidney tissue of ratsuffering from
chronic renal failure

T Parameterg Glutathione Catalase SOD
|Groups (mg/dl) (u/l) U/mL
Normal control 2143 + 385.21+ 452.02+
252a 55.14 a 8.0a
Positive control group| 9.52+ 115.55+ 341.50+
1.14d 10.14d 10.32 e
5 % ASPG fortified pan  15.49+ 244,77+ 449.81+
bread 245¢c 3211c 19.64 b
10 % ASPG fortified 17.98+ 291.61+ 441.25+
pan bread 1.49b 31.61b 28.3d
15 % ASPG fortified 16.53+ 277.11+ 443.25 +
pan bread 1.94b 3091b 18.3¢c

Mean values in each column having different supgs(a, b, c, d ,e) are significant.
Means with the same letter are insignificantly etiént.
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Histopathological in kidney:

Pic. (1) Kldney of rat from contrc
negative group showing the norm
histopathological structure of ren
parenchyma (H and E x 200).

Pic. (3) Kldney of rat from group
administered 5 % ASPG fortifie
bread showing atrophy of glomerul
tuft and distension of Bowmars

aglomerular tuft and

SPIC (4) |dney rat from grou
gadministered 10 % ASPG fortifie
hbread showing no histopathologig

| Pic. (2) Kldney of rat from positivg
atontrol group showing hypertrophy
thickening ¢
parietal layer of Bowmans capsule
(H and E X400)

changes (H and E X400)

space (H and E X400)

Pic. (5): Kldney of rat from group admllstered %6 ASPG fortlfled brea(
showing no histopathological changes (H and E X400)
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