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Effect of Using Khella Baladi (Ammi Visnaga) Seeds on
Kidney Stones in Experimental Rats

Abstract

Kidney stones disease is an increasing urological disorder of human
healt .The study aims to show the effect of khella baladi on kidney
stones in experimental rats, Sixty adulte male wistar albino rats
weighing (Y¢+ +£V+g) , which was divided into (1) groups each group
(V+) rats. Group (): negative control group(-ve),Group (Y): normal
group fed on the basal diet plus Y7 khella baladi , Group (¥): normal
group fed on the basal diet plus 7 khella baladi ,while thirty rats
induced with calcium oxalates at a dose Y,° mol/L for six weeks to get
rats induced with kidney stones and divided in to sub groups, Sub
group (£): rats induced kidney stone as a positive control
group(+ve),Sub group (°): rats induced kidney stone fed on basal diet
plus Y7 khella baladi ,Sub group (%):rats induced kidney stone fed on
basal diet plus 17 khella baladi , The results revealed that Khella Baladi
contain moisture,ash,protein, fat, fiber ,and total carbohydrates were
§,07, 4,07, YV, 0¥/ VY/, Y.,At and ©,1Y7/ | respectively. Moreover,
khella baladi extract contains Y phenolic compounds .In
addition,treated with YZand 17 khella baladi showed that decreased in
urea, urea nitrogen ,uric acid, AST, ALT, ALP and GGT activities in
group (¥) with 7. Also rats induced with Kidney stone and treated with
¥/ and 17 khella baladi indicate that a decreased in urea, urea nitrogen
,uric acid, AST, ALT, ALP and GGT activities. So this study
recommended to use khella baladi Seeds in diets for it is many benefits.

Keywords

Kidney stones - Khella balladi seeds - Antioxidants — Kidney and
Liver functions.
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Introduction

Kidney an important organ in the human body. They are
responsible for getting rid of toxins and waste products through urine.
The kidneys produce hormones, which stimulate red blood cells
production and regulate blood pressure as well as control calcium
metabolism (Bahmani et al., Y«Y1). It also plays a vital role in
excreting waste products and toxins, such as urea, creatinine, and uric
acid. Moreover regulate extracellular fluid volume and serum
osmolality. The functional unit of the kidney is the nephron, which
consists of the glomerulus, proximal and distal tubules, and collecting
duct. Assessing renal function is crucial in treating patients with kidney
disease or pathologies affecting renal function (Damiati, Y+ 14).

It's a major filter organ for the blood and the key organ
responsible for maintaining total body water balance and circulatory
pressure, receive a rich blood supply by which they monitor and
modify the functional status of multiple organ systems. Besides
clearing metabolic waste products, toxins and drugs from our body, the
kidneys also clear circulating cytokines and bacterial toxins,
contributing to homeostasis of the immune system. The removal of
cytokines from the blood can limit inflammation (Kurtsetal., Y+ ¥).

Kidney stones is one of the most common diseases in urology,
the majority of kidney stone cases are calcium oxalate stones.
(Kusmartsev et al., Y+ and Zeng et al., Y+)V) Its prevalence has
increased over the past few decades. Kidney stone is a disease caused
by a combination of factors, including genes, environment, metabolism.
The high morbidity and recurrence rates of kidney stone make it a
burden on the medical and healthcare (Ziemba and Matlaga,
Y+ \A).There are four major types of stone are deposit in kidneys which
are- calcium (Vo to Ae7), struvite (Y to YeoZ), uric acid (} to)+7%) and
stones of cystine () to YZ). The distribution and frequency of these
stones is depending upon the geographical location of living being and
population studied. Rarely, the long term used of drugs causes the
kidneys stones which are about V7 (Stamatelou et al., Y+ +¥).

Diet composition is considered to play a crucial role in urinary
stone formation. There is strong evidence that an inadequate fluid
intake is the major dietary risk factor for urolithiasis. While the benefit
of high fluid intake has been confirmed, the effect of different
beverages, such as tap water, mineral water, fruit juices, soft drinks, tea
and coffee, are debated. Other nutritional factors,including dietary
protein, carbohydrates, oxalate, calcium and sodium chloride can also
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modulate the urinary risk profile and contribute to the risk of kidney
stone formation. The assessment of nutritional risk factors is an
essential component in the specific dietary therapy of kidney stone
patients. An appropriate dietary intervention can contribute to the
effective prevention of recurrent stones and reduce the burden of
invasive surgical procedures for the treatment of urinary stone disease
(Roswitha, Y+ Y1Y).

Herbs and medicinal plants have been used for centuries as
source of a wide variety of biologically active compounds. The plant
crude material or its pure compounds are extensively used to treat
diverse ailments (Swamy and Akhtar, ¥+ 14).

Many of these herbal materials show medicinal activities such
as antioxidant, anticancer, anti-inflammatory, antimicrobial, and
antiviral activities. Furthermore, these herbs can play the main role in
drug synthesis and development. These materials show a significant
role in different biological applications such as cancer therapy,
cardiovascular disease treatment, neural disease treatment and skin
regeneration (Pohl etal., Y+ V%) and (lidetal., Y+ Y+).

One of the herbal materials is Ammi species belong to the
family Umbellifereae (Apiciea) and Ammi visnaga is a natural
substance long used in herbal medicine and it contains khellin
compound that promotes widening of the blood vessels. It has been
used to treat conditions ranging from the menstrual cramps to
atherosderosis and also some people take ammi visnaga orally and
others use it topically to treat certain skin conditions ( Cathy, Y« ¥+). It
has a slight aromatic odour and a very bitter taste. The fruits of Ammi
visnaga have been used in folk medicine for many years ago to relief
kidney stones.In addition used in the treatment of coronary diseases and
bronchial asthma, reduces blood pressure and has anti-inflammatory
(Beltagy et al., Y+1e). It is well known for its numerous therapeutic
properties due to its high amount of biological active compounds
Phytochemical analysis of Ammi visnaga extract using HPLC revealed
the presence of numerous phenolic compounds including coumarin,
apignin, kaempferol, caffeic acid, rutin, quercetin, visnagin and ferulic
acid .In the same context, listed different bioactive compounds of Ammi
visnaga such as flavonoids, coumarins and furocoumarins,
isobensofurans, sesquiterpenes, phthalides, and miscellaneous. These
molecules possess different pharmacological activities including
antibacterial, anticancer, antidiabetic, and antihyperlipidemic activities
(Ahmed et al., Y+¥Y) and (Kamal et al., Y+ YY).The study aims to show
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the using khella baladi (Ammi Visnaga) seeds and it's effect on kidney
stones in experimental rats.

Materials and methods
Materials

Plant materials

One kilogram of Khella baladi (Ammi visnaga) seeds was
obtained from a local supplier (Abd EI-Rahman Harraz, Bab El-Khalk
zone, Cairo, Egypt).

Chemicals

Calcium oxalates was purchased from the CAYMAN Chemical
Company, Michigan, USA.

Kits were used to determine, urea, Urea nitrogen, creatinine, uric acid,
aspartate aminotransferases (AST),alanine aminotransferases (ALT),
alkaline phosphatase (ALP), and gamma glutamyl transaminase (GGT)
were obtained from Sigma Aldrich (St. Louis, MO, USA)

Experimental rats
Sixty Adult male Wistar albino rats, weighting (Y¢+ +)-:Q),

were obtained from Animal House Colony, National Research Centre,
Dokki, Egypt.

Methods

Prepration of khella baladi (Ammi visnaga) seeds

Dirt and dust were removed from khella seeds then milled with
a (Molunix,AL-Araby Company,Banha,Egypt)electrical to pass
through a sieve, It was stored in dark glass jars and kept at less than
v.°C till use.
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Chemical methods

Determination of the gross chemical composition of khella baladi
seeds

Moisture, ash, protein, crude fat and crude fiber were
determined according to the method outlined by (A.O.A.C., Y+ +).

Carbohydrate content

The total carbohydrate content of the studied Khella Baladi
sample was calculated by difference )+ + - (other nutrient composition)
according to the method described in (A.O.A.C., Y+ ).

Caloric value

The total caloric value was calculated according to the methods
of (Seleet, Y+« \+)

Total Calories = (protein x ¢) + (fat x 1) + (carbohydrate x ¢)

Determination of phenols content

HPLC analysis was carried out using an Agilent YY1+ series
was determined using the method of (kujalaetal., Y+« +).

Experimental design

Sixty adult male Wistar albino rats,weighing (Y¢++)+g) were
obtained from the Animal Colony, National Research Centre, Giza,
Egypt; the rats were kept in suitable plastic cages and maintained on
free access to food and water for a week before starting the experiment
for acclimatization; they received human care in compliance with the
standard institution’s criteria for the care and use of experimental rats
according to ethical committee of Faculty of Science, Al-Azhar
University, Assuit, Egypt; however, this study was approved by the
same ethical committee AZHAR Y&/Y.YY. After the rats being
acclimatized with materials and methods experimental room
conditions, they were divided randomly into six groups () + rats each)
as follows:
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Group (V): rats fed on basil diet as a negative control group (-ve).

Group (Y): Comprise of normal rats those was subjected to feed on
khella baladi seeds Y % for six weeks.

Group (¥): Comprise of normal rats those was subjected to feed khella
baladi seeds " % for six weeks

Group (£): Comprise of induced rat with kidney stones buy calcium
oxalates at dose Y,° mol/L for six week and were not treated with any
treatment ,and act as a positive control group(+ve).

Groups (®): Comprise of rats induced kidney stone and fed on khella
baladi seeds Y% .

Groups (1):Comprise of rats induced kidney stone and fed on khella
baladi seeds 7 .

Blood sampling

At the end of the study period, rats were fasted overnight and
following diethyl ether anesthesia, about +,® ml of blood sample was
collected into heparinized vacutainer tube immediately for the
hematological investigations; while non-heparinized blood specimens
(Y-Y ml) from each rat) were drawn from the retro-orbital plexus using
sterile glass capillary (single draw vacutainer needle) into open
vacutainer collecting tubes. The non-heparinized blood specimens were
left Y+ minutes to clot, then centrifuged at ¥+ ++ rpm for )+ minutes
using cooling centrifuge (IEC centra-¢R, International Equipment Co.,
USA). The sera were separated, divided into aliquots and stored at -
A+°C until biochemical measurements could be carried out as soon as
possible.

Biochemical determination
Body weight gain
At the beginning and the end of the experimental study, each rat

was weighted; and the change in body weight (body gain) was
calculated according to (Ashryetal., YY)
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kidney functions

Serum urea, urea nitrogen, creatinine and uric acid were
determined according to the method described by (Chaney et al., Y41 Y
;Husdan and Rupoport, Y3%A, &Trinder, Y413) ; respectively.

Liver functions

Serum alanine aspartate aminotransferases (AST),alanine
aminotransferases (ALT), alkaline phosphatase (ALP), and gamma
glutamyl transaminase (GGT)were determined according to (Schumann
& Klauke, Y++¥; Moss and Henderson, Y444, IFCC, Y4AY&Trinder,
V414); respectively.

Statistical Analysis

The obtained data were statistically analyzed by SPSS computer
software. Expressed as mean _SD. Effects of difference treatments
analyzed by one ~way (ANOVA) followed by Duncan’s multiple range
tests . Differences were considered significant at P<-,+° according to
Snedecor and Cochran (Y4A%),

Results and discussion

Gross chemical composition and caloric values of khella baladi
seeds on dry weight basis

The data in Table (Y) showed that moisture, ash, proteins,
crude fat, crude fiber and total carbohydrates in khella seeds were, ¢,°7
L ,07, YV,o% L VYT Y ,AL and ©,1Y7.while caloeic value was YA«,1¢
(K.cal/Y++g).These results are in agreement with (EI-Absy et
al.,Y+YA) they reported that ash and crude fiber were
V., Y00h,Y,Y20%. While these results are disagreement with (Ahlam et
al.,Y+\A) they reported that ash was YV,AZ. Variations in moisture
contents, ash, protein, crude fiber, crude fat and carbohydrate due to
several factors can these compositions such as climate and growing
and postharvest management and processing conditions.
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Table (V): Gross chemical composition and caloric values of khella
baladi seeds on dry weight basis (mg/ Y+ +Q)

Crude | Crude Caloric
Sample | Moisture | Ash | Protein fat fiber Total value
% carbohydrates | (K.cal/
\ . ng)
Khella
Baladi (o W0 Py, 0¥ 'y Yo oy YAGNE
Seeds

-Mean of three replicates

Phenolic constituents of the khella baladi seeds

The data in  Table (Y) reveled that 'Y phenolic compounds
were identified in Khella baladi seeds (Ammi visnaga) using HPLC
analysis. The compounds identified were found to include high
contents of chlorogenic acid, ellagic acid and rutin. The lowest values
were in daidzein and cinnamic acid. These results are in agreement
with (Nekhla et al.,Y+ ¥Y¥) and (Zineb et al.,Y+Y¢) they found that the
most phenolic components seen in large concentrations, chlorogenic
acid, isorhamnetin_Y-O-rutinoside, p-coumaric acid, and caffeic acid.
These due to most intriguing bioactive substances are flavonoids,
which have a broad spectrum of biological activities that include
immunostimulant,  antibacterial, anticancer, antidiabetic, and
antioxidative actions.
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Table (Y): Phenolic constituents of the khella baladi seeds
(mg/g)

Parameters (mg/g)
Gallic acid ey, ey
Chlorogenic acid Yo,V
Catechin N.D
Methyl gallate VYA N0
Coffeic acid Y.v,e.
Syringic acid N.D
Rutin EAAR
Ellagic acid \ELE N2+
Coumaric acid Yél,.0
Vanillin Ve, oY
Ferulic acid N.D
Naringenin Var,ve
Rosmarinic acid Yov,ry
Daidzein v,v4
Querectin YUEAA
Cinnamic acid Vé,e8

*N.D. Not detected
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Body weight gain

Effect of khella baladi seeds on body weight gain in experimental
rats

The data represent in Table(¥) revealed the effect of khella baladi
seeds on the experimental rats. Group (¢) rats induced kidney stones
showed a significant decrease in body weight; while groups () and ()
rats with treated with Y7 and %7 khella baladi showed a significant
increase in body weight when compared with the control group(-
ve).Also groups (°) and (1) infected kidney stones, treated with Y7 and
17 Khella baladi showed a significant increase in body weight when
compared with the positive control(+ve).These results are in agreement
with(Sherif et al., Y+ YY) they reported that groups treated with Khella
baladi Y,°7 and ¢,°7 showed an increase in body weight as compared
to control group. The improvement of body weight may be the cause of
khella baladi was rich in phenolic compound, antioxidation activities
(Aminetal., Y+'e).

Tabel (¥): Effect of khella baladi on body weight gain in
experimental rats (%)

Parameter Body weight gain
0)
Groups /o
Group (") $6,04Y ¢ A
Negative Control(-ve) '
Group () $8,AL),AAA
Khella Baladi Seeds (*7) D
Group (7) $0,64),Y0A
Khella Baladi Seeds (1%0)
Group (%) Y\,64Y,v0B
,6 mol/L (+ve) D
Group (°) ' ¥o,t4¥,¢C
V,e mol/L+Khella Baladi Seeds (¥7.)
Group (1) , YV, ALg,vVC
V,¢ mol/L+Khella Baladi Seeds (17)

The same column, means with different superscript letters are significantly different
at (pS' , e c)

11
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Kidney functions

Effect of khella baladi seeds on urea, urea nitrogen, creatinine and
uric acid on kidney functions in experimental rats

Data in Table (¢) revealed that group (¢) infected with kidney stones
showed a significant increase at (p<+,:°)in urea, urea nitrogen,
creatinine and uric acid when compared to the negative control group(-
ve).While groups (Y)and (¥) rats treated with Y7 and 17 khella baladi
seeds showed a non-significant changes in the same parameter. Besides
groups (°) and (1) infected kidney stones, treated with Y7 and 7%
Khella baladi showed decreased in urea, urea nitrogen, creatinine and
uric acid when compared to the infected group . These results are in
agreement with (Emad et al., Y+ YY) they reported khella baladi the
lowest value was found in the nephrotoxic group of rats fed on ¢V
powder with a significant difference (P<:,:°). These results
disagreement with (Sabri and Rasmia, Y+YY) they reported that the
evidence of nephrotoxic effect as creatinine and acid phosphatase were
increased after the treatment with Ammi visnaga seed aqueous extract.

Table (¢) Effect of khella baladi on urea, urea nitrogen,
creatinine and wuric acid on Kkidney functions in
experimental rats

Parameters|
Urea Urea nitroaen Creatinine Uric acid
(mg/d) g (mg/d) (mg/d)
(mg/dl)
Groups
\
Group () ZREFIRALY EETHTANEVCI BRVYTIWNT LS KRR PRI
Negative Control(-ve)j
Group (Y)
Khella Baladi Seeds [¥e, v Y £3,¥vA] v, 0n 240,90 | o A8 £0,00A ¥,¥Y 4.,0.00
(%)
Group (%)
Khella Baladi Seeds 1Y ¢,%0 £, Va2 Y,V £4,A8C ] vV 20,0 840A Y, 4VA£. Y410
(%)
¢
Group (¢) YRYFIR7L ETASTNCYLE EEYTYNIN-E EPIPPOONE TPt
V.2 mol/L(+V)
Group (°)
v,omol/L+Khella BYa,8% £, A¢C) ve Ay, avA | o A¥aL, o0 ¢C | Y, 1YY £, VeB
Baladi Seeds (*7)
Group (V)
v,omol/L+Khella BYOAY 20,010 v v, 6 20 AM T o A Y20, 0 ¥C | Y, AN £, Y0 YB
Baladi Seeds (17)

The same column, means with different superscript letters are significantly different at
(p<+++°)
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Liver functions

Effect of Khella Baladi on AST ,ALT,ALP and GGT activities in
experimental rats

Data in Table (¢) obtained that group (¢) infected with kidney stones
showed a significant increase at (p<:,+°) in AST, ALT, ALP and
GGT activities when compared with control group(-ve),while the
treated group with Y7 and 1 % khella baladi were non-significant
changes in serum AST, ALT, ALP and GGT activities.Also rats
infected with kidney stones treated with 17 khella baladi showed a
significant at (p<+,+°) decreased in serum AST, ALT, ALP and GGT
activities . These results are in agreement with (Wannamethee,¥+\+)
Treatment with Ammi visnaga seeds lowered the level of AST and
ALT. (Osama et al., Y+Y4) They found that phenolic compounds in
khella baladi have reduce the increase in serum levels of AST and
ALT,.

Table(®):Effect of Khella Baladi on AST, ALT, ALP and

GGT activities in experimental rats

Parameters
ALAT (U/L) | ASAT(U/L) | GGT (U/L) | ALP (U/L)
IGroups
Group (V) £1,A0R B of £r.,eveC
. ARRAE S AR T,0Y0 40,8V
Negative Control(-ve) £4,7V Y¥v,e
Group (Y) Al £y .vRB ol £vv.0¢
. N AR R £,0% £, ¥y
Khella Baladi Seeds("7%) AABK: YYAA
Group (%) A B D c
X N LB EIADS ARVAEIN I EREE TN A RER AR WY
Khella Baladi Seeds (17%)
Group (#) | £YrrC c B
VYV Y€, 00 VLY £, AC T YAY 1o,Ve
V.8 mol/L(+v) Y,
Group (°)
\,emol/L+Khella Baladi| oY,V ¢ £¢,¢ YO A¥, 0% +0,AaP) o1, veB  fyvy,ngn,. ¢A
Seeds (*7)
Group (V)
\,emol/L+Khella Baladife +,8A £, 01+, ¥ x6,0aPL ¥, 40, ¢rB Lyyy nae,0vA
Seeds(17.)

The same column, means with different superscript letters are significantly different at

(p<+t©)
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Conclusion

In conclusion, Khella baladi induced a marked amelioration in serum
creatinine, blood urea, urea nitrogen and uric acid levels, induced a
marked amelioration, serum ALT, AST, ALP and GGT activities,and
induced a marked amelioration this study recommended to use Khella
seeds in diets for it is many benefits.

14




Ll dg ol tygag] (aagin— avgia) slsadlaa
Reference

Ahlam ,S.;Rofidah, Y.; Ahmed, D.and Hatil, H. (Y« YA):
Pharmacognostical study of the Fruits of acacia nilotica, Ammi visnaga
and pimpinella anisum,(JFST) No (°) - (ISSN YAeA-T . V) |

Ahmed, S.;Fahim, J.and Abdelmohsen ,UR. (Y + Y'):Chemical and
biological potential of Ammi visnaga (L.) Lam. and Apium graveolens
L.: Areview () 41¥-Y.Y+) JABPS,, (£): Y1V,

Amin, S.; Hmelo, L.; van ,H.; Durham, B.; Carlson.L.; Heal K;
Morales,L.; Berthiaume, C.; Parker,M.; Djunaedi, B.; Ingalls, A.;
Parsek, M.; Moran, M. and Armbrust, E.(Y+ Y®): Interaction and
signalling between a cosmopolitan phytoplankton and associated
bacteria, Nature, oYY, (1A-) ),

A.O.A.C (Y« +): Official Methods of Analysis of AOAC International
Y Ath edition, Published by AOAC International, Maryland, Y+ AYV-
YEVWW USA.

Ashry,M.;El-Sahra,D.;Gaber,D.;Mustafa.M.andAbdelWahhab,
K.(Y+¥Y): Nephrotective effect of costua (Saussurea costua) ethanolic
extract on oxaliplation- induced nephrotoxicity in adult male wister
rats.Pak.J.Biol.Sci., (Y £)(AY +-AY4).

Bahmani ,M.;Baharvand-Ahmadi,B.; Tajeddini, P.; Rafeian-
Kopaei ,M.and Naghdi, N (Y+1): Identifcation of medicinal plants

for the treatment of kidney and urinary stones. J Renal Inj Prev (°)
(VY3 YY),

Beltagy, A.M.and Beltagy ,D.M. (Y +#¢): Chemical composition of
Ammi visnaga L. And new cytotoxic activity of its constituents khellin
and visnagin J. Pharm. Sci. Res., (V) (YAe-Y4)).

15




Ll dg ol tygag] (aagin— avgia) slsadlaa

Cathy,W. (Y« Y +): Medically reviewed by Meredith Bull, ND on
December ).

Chaney, A.; Marbach, C. and Fawcett, J. (Y41Y);A colorimetric

method for determination of blood urea concentration J. Clin.Chem.,A
pp. YY) YY,

Damiati, S. (Y+Y4):Pilot study to assess kidney functions and toxic
dimethyl-arginines as risk biomarkers in women with low vitamin D
levels. J Med Biochem.YA(Y):) ¢e-Y oY,

El-Absy, M.; Sharoba, A.and Sharaf, A.(Y+YA): Impact of addition
some important herbs on the texture profile analysis of pan bread
,Annals of Agric. Sci., Moshtohor Vol. 7(V) ¢) — 2.,

Emad, EI-K.; Olfat,K.and Omneya ,S.(¥* YY):Effect of Gum Arabic
and Khella Seeds in Treatment of Kidney Functions Defect in
Gentamicin-Induced Rats JHE,YY(Y):AV-3A

Husdan, H. and Rapoport, A. () 4% A): Estimation of creatinine by the

Jaffe reaction. Acomparison of three methods. Clin. Chem., Y£: YYY-
YYA,

IFCC (Y4AY): Methods for the measurement of catalytic concentration
of enzymes (Part®). ; IFCC, methods for alkaline phosphatase, J. Clin.
Chem. Clin. Biochem., (YV):Y¥)-V£A,

lid, I.; Kumar, S.; Shukla, S.; Kumar, V. and Sharma, R.(Y+Y*):
Putative antidiabetic herbal food ingredients: Nutra/functional
properties, bioavailability and effect on metabolic pathways. Trends
Food Sci. Technol, 4V, Y V-_Y¢.,

Kamal,F.; Stanciu,G.; Lefter, R.; Cotea, V.; Niculaua, M.; Ababei,
D .Ciobica,A.andChahad (Y« ¥ ¥):Chemical Composition and
Antioxidant Activity of Ammi visnaga L. Essential Oil Y (Y), V¢V,

16




Ll dg ol tygag] (aagin— avgia) slsadlaa

Kujala,T.;Loponen and Klika,K.(Y+ « +):Phenolics and betacymanins
in red beetroot (beta vulgaris) root: distribution and effect of cold
storage on the content of total phenolics and three individual
compounds. J. Agric. Food Chem. , (£A):o¥YA-oY Y,

Kurts, C.; Panzer, U.; Anders, H. and Rees, A.(Y+Y¥): The immune
system Rev Immunol,() ¥ +)(YYA-eY),

Kusmartsev, S.; Paul, R.; Canales, B.;Vieweg ,J.and Khan S.
(Y +Y1): Calcium oxalate stone fragment and crystal phagocytosis by
human macrophages. J. Urol. Y3e (£Y), Y1 eY_) Yoy,

Moss, R. and Henderson, A. (Y444): Clinical enzymology. In: burtis,
C.A. and ashwood, E.R., Eds., tietz textbook of clinical chemistry, Yrd
Edition, Saunders, Philadephia, 1)V- VY,

Nekhla, H.; Aazza, S.; Tarmoun, K.; El Hanafi, L.; Lahrizi,
L.;Squalli, W.; Harrach ,A and El

Ghadraoui,L.(Y « Y¥):Optimization of Polyphenol Extraction from
Three Partsof Chamaerops humilis L.(Leaves, Fruit And Pulp) Through
Response Surface Methodology.Chem Af .

Osama, S.; El Sherei, M.; Al-Mahdy, D. ; Bishr, M.;and Salama, O.
(Y +Y4): Effect of salicylic acid foliar spraying on growth parameters,
y-pyrones, phenolic content and radical scavenging activity of drought
stressed Ammi vishaga L. plant. Industrial Crops and Products,
VWE(Y)N-Y .

Pohl, P.; Dzimitrowicz, A.; Jedryczko, D.; Szymczycha-Madeja, A.;
Welna, M. and Jamroz, P.( Y+ 1) :The determination of elements in
herbal teas and medicinal plant formulations and their tisanes. J. Pharm.
Biomed. Anal., (" Y+) YY1-¥Yvo,

Roswitha ,S. (Y« Y V): Nutrition and Kidney Stone Disease. Nutrients ,
Y¥(1), YAy,

Sabri,E . and Rasmia, S .(Y+ YY) : Effct of Ammi Visnga Seed
Aqueous Extract on Experimental pyelonephritis Caused By

Escherichia Coli In Albino Rast. Biochemical & Cellular Archives,
p.Yued,

17




Ll dg ol tygag] (aagin— avgia) slsadlaa

Schumann, G .and Klauke, R. (Y::Y): New IFCC reference
procedures for the determination of catalytic activity concentrations of
five enzymes in serum: preliminary upper reference limits obtained in
hospitalized subjects, Clinica Chimica Acta, (YYV) 14-v4,

Stamatelou, K.; Francis ,M. and Jones ,C. (Y+*Y) :Time trends in
reportedprevalence of kidney stones in the United States: Y3V1-134¢,
Kidney Int.iY(e)(YAYV-YAYY),

Seleet, R.(Y+ Y +): The Analysis of nutrient in foods. Academic Press.
Inc. London. GB

Sherif,R.;Lamiaa, A.; and Wafaa, M. A.(Y+ YV): The Effect of
Khella Baladi (Ammi visnaga) on Hyperoxaluric Rats. Menoufia
University, Egypt JHE, Y+ Y)Y, YV (Y) (AY-4V),

Snedecor ,G.and Cochran ,W.(Y4A%): Statistical methods; v th
Ed.,the iowa state university press .,ames, iowa, U.S.A.

Swamy, M. and Akhtar, M.(¥+Y4): Natural Bio-active Compounds.
Volume Y: Chemistry, Pharmacology and Health Care Practices,
Springer Nature Singapore Pte Ltd. (eBook A.O).

Trinder, P. (Y4179): Enzymatic determination of glucose in blood
serum, Annals of Clinical Biochemistry, (1): Y¢.

Wannamethee,S. and Shaper, A. (Y++): Cigarette smoking and
serum liver enzymes: the role of alcohol and inflammation. Ann Clin
Biochem (£V)( YY)-¥Y1.),

18




Ll dg ol tygag] (aagin— avgia) slsadlaa

Zeng,G.;Mai,Z.;Xia,S.;Wang,Z.;Zhang,K.andWang,L.(Y + Y V):Prev
alence of kidney stones in China: An ultrasonography based cross-
sectional study. BJU Int. YY+ (V)() +3-317),

Ziemba, J. and Matlaga, B.(Y + YA): “Epidemiology and economics of
nephrolithiasis,” in Urology, (°A)(Y33-Y+1).

Zineb, EI- J.;Smail, A.; Meryem, B and Lahsen EI- G.(Y+ Y¢):
Application of response surface methodology for bioactive compounds
extraction and the variability in phytochemical profile from roots of
Ammi visnhaga (L.) Lam.

19




Ll dg ol tygag] (aagin— avgia) slsadlaa

quladl) ol A A clgan Jo gall) AR edy aladial il
ua.‘iluud\

LD Caags ) daa e e (Js Chlaal o MK Clas ()0
O o culatll gl B S Glpas e pdly gald) 280 5 Al )
(1) desene S Glosene (V) Gl lamdd & ally i) ol e lly 1S
Slo ME daia de gena (V) desens cAulladl dajlial) degena (V) degena . ol
Lmaa desene (F) desene bl 4D Goae %V Lol bl dulul) dida)
saley Osbaall Dl coald) DAY sae %75 Apulu) Al e sl
Ahas b o Jpasll anled diw sl 5/ J5e),0 Ao jmy asdll) cVLS)
S Glpany Abas ol (£) Lol deseadl ¢ de Glogens ) Loy
Pl o o2 5 KU Clgeany Llas ()8 (0) desene cAangall afal Ao gandS
Glpany Alae ol (1) desene ¢« %7 aldl A8 Geauay bl 320
) Cyelaly % galdl A Bsauses b)) Hlall e sdam o, S
hua Sl Jaaly Gy gsaaly oigulls walays dush)y e (gsind (galil Y
ld e sdle . Mgl e %0,1Y ¢ %Y AL %VY (Y%YV,or (%4,0. (%t,0
Aalleal) le ganall copelal @lly 1) A3LaYL Wi USye VY gald) AA) 5k (ggia
sl (e Gamg i Lysally Lysall ddadal 3 Laalids) gald) A1) %7 %Y dsy
SIS Clpany Ll oyl i LS (Y) deseaall 3 GGT (ALT.AST (ALP
Ot Lysdly Lysdll daiil 8 Lalassl ) gald) A0 (e %71 5 %Y oo dallally
AN yshy alasinly Auhll oda Cuagl 1A .GGT (ALTAST (ALP clyall aess
sae Mg e lgd Ll 260 adal) 8 ol

:dalidal) clalsl)

20 Gl IS il Y] claline — (gali) 3 3 — <) Clgean

20




