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ABSTRACT

In spite of the drugs available for theatment of diabetes and high blood lipids
but still accompanied by undesirable side effeais] so a wide attention and tendency
for herbal and poly herbal treatment because eflabk of side effects, and low cost and
accessibility.
Celery seeds, also known scientificallyAgum graveolens belong to the plant family
Apiaceae . Analysis of the active ingredients @ ¢ithanol extract of celery seeds proved
the presence of different compounds, includingdegs and fatty acids, but fatty acids
were the largest proportion of the rest of the warbres that were examined through GC-
MS.

The aim of the current study is to verify tHéeetiveness of ethanolic extract of
A. graveolens in reducing hyperglycemia and high lipids in hggigcemic mice .
Fourty male mice were used in the current study mnze were divided into 4 equel
groups. . Group-1 (control) received distilled wa(BOul ) orally and standard diet.
Group-2 (drug control) orally and injected with STE50 mg/Kg) intraperitonially and
received distilled water (50ul per day) orally wilrD . Group-3 injected with STZ and
received glyburide (p.o) 0.5 mg/kg per day as steshalrug with HFD for 28 days .
Group-4 injected with STZ and received ethanolicaet of celery seed (400 mg/kg) per
day by gastric lavage as well as HFD.

After the treatment was completedptisamples were collected for analysis and
isolation of liver and pancreas tissue for thediigjical examination.

The ethanolic extract 8f graveolens showed a significant decreasing in the
level of blood glucose, lipid profile , serum (Cppiele) , improved (GSH), and reduction
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in level of MDA when compared with untreated grolipe presence of variety of active
consistuents irA. graveolens like flavonoids , turbines and unsaturated fattgsenay
be the reason for the antihyperglycemic and anghigdemic effects.
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Introduction:

Diabetes mellitus is a clinical syndromeareltterized by inappropriate
hyperglycemia that caused by a relative or absotlgBciency of insulin or by a
resistance to the action of insulin at the celllésel. The drugs that available for the
treatment of diabetes and high blood lipids stitompanied by undesirable side effects,
and so a wide attention and tendency for herbalpahgherbal treatment because of the
lack of side effects, and low cost and accesgpbilit

In the present study, the potent DNA alkylatamgibiotic streptozotocin (STZ) was
used to induce experimentally hyperglycemia in mitg. STZ is a glucosamine—
nitrosourea compound derived frdimeptomyces achromogenes that is used clinically as
a chemotherapeutic agent in the treatment of paticfecell carcinoma [2] . The results
showed that STZ is effective in indcuicng hypergiyga and the mechanism of
induction involves destruction d@¥-cells in islets of Langerhans via DNA methylation
and subsequent damage after being accumulateck ipsidcreatid cell due to its
analogue characteristic to glucose molecule [3].
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High fat diet is used to induce hypedemia in mice [4] . Celery seeds, also
known scientifically asApium graveolens, belong to the plant family Apiaceae, which
has long been used for medicinal purposes. Analykithe active ingredients of the
ethanol extract of celery seeds proved the presehdhfferent compounds, including
terpenes and fatty acids, but fatty acids wereldngest proportion of the rest of the
substances that were examined through GC-MS.usésl as appetizer and laxative and
in case of cystic kidney [5] . Antihypertensive .[@iuretic accelerate excretion of
urinary calcium [7] . Decreasing in hepatotoxidity Paracetamol and thioacetamide [8].
Celery contains active compounds called phthalidésch can help to relax arteries and
allow those vessels to dilate ,thus the blood tam &t a lower pressure [9]. The phenolic
compounds which present in celery considered angtrantioxidants [10].Apium
graveolens is cultivated in different countries of the warld

Aim of study:

The present study was designed to deternthe antihyperglycemic and
antihyperlipidemic effect of ethanolic extract ofpidm Graveolens (celery), in
Streptozocin/ high fat diet induced hyperglycemice
eMATERIALS AND METHODS:

MATERIALS AND METHODS:

Chemicals

All chemicals used in the present study were ofydical grade. STZ was procured
form Fluke, England . Glyburide from Actavis, Engla. Cholesterol powder from
BDH, England . The kits for estimation of serump@ptide, MDA, GSH were purchased
from Mybiosource, USA.

Plant extraction :

A. graveolens (apiaceae) seeds were collected from local hempathecary in
Baghdad and were authenticated by Botanic DepattrddsMustansiriya University,
Irag). Then 500 mg. freshly collected seed were shadetdmel washed with tap water
then washed with distelled water then it was beerddn an incubator at 37 c¢ until water
droplets completely evaporated then the dried sesm@ coarsely powdered in mixer
grinder. Powdered dried seeds 500 g. were soakedSdrs. in 1.5 liters of 95 %
ethanol. Suspension was filtered and the residue ssaked again in equal amount of
ethanol for 48 hr. and filtered again. The twadites obtained were evaporated and dried
by distillation under reduced pressure at 40 toC5@% rotary evaporator. Complete
dryness was done by vacuum pumping. Dried extrastweighted and stored in freezer.
The extraction mass (brown colour) so obtained (42@s suspended in distilled water
in the required amount at the time of administratdd experimental animals [11] . GC-
MS analysis of ethanolic extract of AG was done.

Animals:
The normal blood values of glucose were determiimedO healthy male mice

before Streptozocin/ high fat diet induction & thtee occasions 7,14,28 day after
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induction by Streptozocin/ high fat diet and treatmwith ethanolic extract ofApium
Graveolens for 28 days, also serum C- peptide, MDA, GSH, ektdrol ,triglyceride

,VLDL, LDL, HDL are measured at end of experiment .

Hyperlipidemia induction:

Was done by adding high fat diet (@86lesterol and 1% peanut butter) to the
standard diet in order to induce hyperlipidemialingroups except control group for 30
days and as in table (1.1).

Table (1.1) : Composition of High fat diet

Standard diet High fat diet

Seeds (sunflower, groundnut) Seeds (sunflower, grodnut)

Cereals Cereals

Fruits (grapes, apple) Fruits (grapes, apple)

Vegetables Vegetables

Vitamin A Vitamin A

Vitamin D3 Vitamin D3

Vitamin E Vitamin E

Cholesterol powder

Peanut butter

Fourty healthy male albino mice weighing 25-40wgre used in the present
study, they were supplied by animal house of cellej Medicine at Al- Nahrain
University. Animals were housed under good condgiat 28 C° in separated cages and
were fed high fat diet except control group & wgieen water (standard diet only) .
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Streptozotocin induces diabetes within @8&ys by destroying the beta cells of
Langerhans islets in the pancreas [12]. [Prepagecitrate buffer prior to injection]
dissolve the STZ in the 50 mM sodium citrate buffet 4.5) to a final concentration of 4
mg/ml. Because STZ degrades within 15 to 20 mieraftssolving in the citrate buffer,
the STZ solution should be prepared immediatelpigetise [13].

The mice were randomly allocated to fguwups (each contains ten mice) they
were given a single daily dose of the followings9a@0 a.m. for 28 successive days.
Group-1 (control) received distilled water (50pdrally. Group-2 (drug control) received
distilled water (50ul) orally and injected with STZ50 mg/Kg) intraperitonial with
HFD. Group-3 received glyburide (p.0) 0.5 mg perakgstandared drug with HFD for 28
days . Group-4 received ethanolic extract of cekmgd (400 mg/kg) per day orally as
well as HFD .

The doses of celery & had been chosemgusany doses in pilot study. At 10:00
a.m. of the first day group 2,3 and 4 the animadsannjected by streptozotocin (150 mg/
kg i.p).

Blood samples were collected from taihvef the mice of all groups for analysis
of fasting blood glucose by glucometer , while logamples collected from cardiac
puncture for biochemical analysis of serum C- mEptiMDA, GSH at the end of
experiment using Eliza, while estimation of seriprd profile using autoanalyzer. Later
on, all the mice were sacrificed under light anesith of chloroform to take pancreas
specimen . Histopathological examination was perét to check the microscopic
changes of the pancreas tissue using polarizedostiope after fixating the section in
10% formalin for 48 hours and staining with hemgtox& eosin.

STATISTICAL ANALYSIS:

All the obtained results were expresasdmean + SD. The difference among
means had been analyzed by student’s test usin§ 8&Sion12, p values less than 0.05
were considered to be statistically significant .

Results :
1. Gas Chromatography — Mass Spectroscopy (GC-MS) anais of

Apium graveolens seeds:
The results obtained from GC-MS analysisApium graveolens seeds extract are
shown in the table (1.1) and figure (1.2):
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Figure (1.1): The chromatogram chart of GC-MS forApium graveolens seeds .

Table (1-2): The phytochemical constituents deteateby GC-MS for A. graveolens
seeds with their molecular formula and weight.

NO. Compound name Molecular Molecular
formula weight
1 Methyl salicylate C8H803 152
Naphthalene, C10H8 204
3 Phenol, 2,4-bis 1,1- C14H220 206

dimethylethyl

Diethyl Phthalate C12H1404 222

5 Oxalic acid, isobutyl nonyl C2H204 272
ester
6 2-Furanethanol, .alpha.- C3H602 168

methyl-, acetate
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7 4-Cyclopropylcarbonyloxy C17H3202 268
tridecane
8 Cyclopropaneoctanoic acid, 2- C8H1606 296

[[2-[(2-ethylcyclopropyl)methyl]

9 6-Octadecenoic acid, methyl C19H3402 296
ester
10 3-Trifluoro Acetoxypentadecane C17H31F302 324

Blood glucose concentration and C-peptide level igontrol and study
groups:

Before of induction, blood samples were withdrawont all groups in order to
measure blood glucose concentration which wereqatd@ have no significant variation
in control and study groups (P>0.05), as showmliret (1-3) .

Following induction, serial measurements of blodutcgse were done on day 7,
14 and 28. In the control group, it was noticed tiaod glucose level remained at nearly
steady level within normal range, whereas significehanges were reported in study
groups as following: in group (STZ), blood glucdmzame significantly high on day 7

And continue as such till the end of éxperiment within diabetic range. In
other groups, glyburide, AG seed, it was noticeat tilucose level started at high level
and then became significantly lower on day 14 amthér significant reduction was
observed on day 28; however the rate of redudtioblood glucose level, the more
reduction was marked in glyburide group followedA® group, as shown in table (1-4)

Table (1-3): Mean +SD blood glucose in control and study groups befodeiction of
DM.

Groups Mean P
Control 106.25 +5.51
STz 107.73 £5.88
: 0.368
Glyburide 106.75 +4.79
Celery seed 107.46 +6.51
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Table (1-4): Mean +SD blood glucose in control and study groups deréht intervals

Groups Day 7 Day 14 Day 28

Control 106.25 £1.51 114.75 £1.99 109.50 +£1.82
B, b A, f B, f

ST7 23150+12.06 | 259.50 +3.03 | 243.85+3.39
C,a A a B, a

Glyburide 230.01 £10.88 169.50 + 3.03 120.50 £3.03
A a B, e C,e

Celery seed 233.90 +15.45 215.00 +30.28 160.50 £3.03
A a B, b C.,b

Capital letters for comparison among days; sméléete for comparison among groups; similar letfers
no difference; A and a for the highest value; Stan8ard deviation

At the end of the experiment, C-peptide serum |eveet estimated for all groups
and the results are shown in figure (1-2). Regardstudy groups, the lowest
concentration was reported in STZ group (0.80 £0r&ggml and the highest level was
recorded in the control group (2.30 +0.14) ng/rhkrt glyburide group (2.10 + 0.14)
Then followed by AG group as in figure (1.2) .
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Figure (1-2):serum C-peptide concentration in control and swrayips.
Capital letters for comparison amgngups; similar letters for no difference; (A) fbie highest
value.
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The improved serum C-peptide lemajroups receiving treatment reflected the
improvement irg-cell mass as shown in histological sections (&gut- 3 to 1- 6)

Figure (1-3):section of the pancreatic tissue of Control gronpws normal pancreatic
islets (red arrow) and normal pancreatic acinil@yelarrow) 40X.
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Figure (1-4): STZ group pcreas :Section of the pancreasa¢ishows shrinking of
the pancreatic islet and decreases in overall earabpancreatic islet (red arrow) and
dilatation of acini 40X .
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Figure (1-5): Glyburide group Section of the pancreatic tisdumas improve
structure of the pancreatic iselt and acini 40X.
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Figure (1-6): pancreatic section of celery seed group the paticr tissue shows
improvement in the structure of the pancreatid isetl acini 40 X.

1.2. Fatty liver changes and serum lipid concentration n control
and study groups

Mean serum lipid profile is shown in table (1-3'he highest level of
cholesterol, triglyceride, LDL, VLDL, HDL and phadsplipid were seen in the STZ
group which was significantly higher than other e (P<0.05). The serum
concentrations of cholesterol, triglyceride, LDLML,HDL and phospholipid in
glyburide, AG groups were not significantly diffate(P>0.05); however, these levels
were significantly higher than that of the conigobup (P<0.05).
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Table (1-4): Mean +SD serum lipids in control and study groups.

Characteristic . A.G N.S Combination
Control group STZgroup Glyburide group
96.40 +5.30 104.70 +4.30 105.80 +8.10{ 103.15 +8.70 106.55 +4.50
Cholesterol (mg/dl) 1155; *6.70
C B B B B
' ' 40.81 +7.80 89.97 +9 40 45.90 +8.30 81.10 +6.60 | 79.98 +5.90 78.50 £8.22
Triglyceride (mg/dl) A
C C B B B
32.34 +#8.90 37 61 +7.60 34.50 £5.40 35.90 +3.20 | 33.60 +5.20 34.65 +6.90
LDL (mg/dl) A
C B A B A
8.25 +3.40 10.25 +3.60 16.08 £3.70 | 15.79 +2.68 12.65 +3.22
VLDL (mg/d) 30.33A12.40
E D B B C
59.85 +5.66 53.80 +6.33 18.89 +8.57 | 44.90 +3.77 48.15 +9.44
HDL (mg/di) 18.11C1r7.43
A B C C B
70.13 +6.77 75.50 +8.35 87.63 +6.29 | 80.60 +3.03 82.50 +8.28
Phospholipid (mg/dl) 8899 £7:34
C B A B B

Capital letters for comparison among groups; sinégers for no difference; A for the highest \&l\&D:
Standard deviation.

1.3. Serum markers of oxidative stress:

Mean serum MDA was highest in STZ gr¢8@.48 +2.40) and lowest in control
group (20.78 £2.16). Glyburide reduce mean serumAM® (23.56 +1.59) which was
significantly lower than that of STZ group (P<0.@5)d significantly higher than that of
control group (P<0.05). AG reduced mean serum MDA24.85 +1.51), however they
were significantly lower than that of STZ group (P85) and significantly higher than
that of glyburide group, as shown in table (1-4).

Mean serum GSH was lowest in STZ grotp40 £3.22) and highest in control
group (48.55 £5.44). glyburide increased mean seB8H to (46.92 +7.22) which was
significantly higher than that of STZ group (P<0.@hd significantly lower than that of
control group (P<0.05). AG increased mean serum @SK43.55 +6.12), however they
were significantly higher than that of STZ group<QF05) and significantly lower than
that of glyburide group, as shown in table (1-4) .

Table (1-4): Mean +SD serum MDA and GSH in control and study groups :

Serum marker Control STZ Glyburide Celery seed Nigella Sativa Combination
MDA 20.78 +2.16 30.48 +2.40 23.56 +1.59 24.85 +1.51 24.90 +1.49 23.77 £1.76

D A C B B C
GSH 48.55 +5.44 40.40 +3.22 46.92 +7.22 43.55 +6.12 43.04 £+4.13 44.30 £7.19

A D B C C C

Capital letters for comparison among groups; simé#ers for no difference; A for the highest v&l$D:
Standard deviation.
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Apium Graveolens seed extract was showed decreasing in blood ggyc@rum
cholesterol ,triglyceride, vLDL, LDL, also increaseserum C-peptide and serum HDL
level compared with glyburide group also, theranmprovement in MDA and GSH
serum levels.

Discussion :

In the current study, the blood glucose level imaseased gradually in STZ group
and the level of blood glucose was reduced followgdadministration of AG . For
purpose of comparison, glyburide was administecec tgroup of mice [14] Celery
seeds contains the flavonoid (luteolin) which wasnid to enhance insulin release in uric
acid-damaged pancreafiecells by suppressing the reduction of MAFA, prpally via
the NF«B and inducible nitric oxide synthase-nitric oxig®OS—-NO) signaling
pathways [15] . Another possible mechanism is tedtry seeds contain flavonoid like
apigenin and luteolin which are capable of inhitgtithe sodium glucose transporter-2
(SGT-2) at the kidney and by this way reducing dighicose level [16] .

On the other hand kanter proposed &xata-pancreatic mechanism might be
involved in reducing blood glucose concentratiom @nhanced glucose transport into the
cells and increased utilization of glucose by tkerlfor glycogen synthesis. Flavonoids,
important components of AG, were found to regutate phosphorylation of AMPK to
upregulate the fatty acid oxidation and increasegge uptake via GLUT4 translocation
[18]. Another possible mechanism is the regenanatiopancreati@-cells[17] . Another
proposed mechanism is the inhibitory effect of pekeed for further damage of already
existing pancreatic cells [17] . In clorfakells, apigenin treatment attenuated 2-deoxy-d-
ribose-induced apoptosis through its antioxidafeaefby controlling the mitochondrial
membrane potential [19] .

The present study showed that the adahinistration ofA. graveolens to
experimental animals resulted in significant reaurcin the level of serum cholesterol,
triglyceride, LDL and VLDL and also resulted in sificant rise in the level of HDL.
These results agrees with the findings of [20] e Tdepressing of total cholesterol
concentration in serum byA. graveolens may results from the different (inhibitory and
stimulatory) effects on many enzymes at the absorpproduction and elimination of
cholesterol itself or its containing composites.th¢ absorption level, the effect of the
extract may be on the Acyl-CoA-cholesterol esteraseyme that responsible for the
absorption of cholesterol in the small intesting] [2A. graveolens extract may accelerate
the cholesterol elimination by its stimulatory effeon 7e-hydroxylase which
responsible for the transformation of cholestemtd bile acid in the liver [22].

Alternatively, the present results nheyattributed to the effect &. graveolens
extract on cholesterol production through decrepsie activity of HMG -CoA reductase
enzyme which responsible for the construction aflesterol in the liver and other body
tissues, by converting it into mevalonic acid, agsult this inhibition may decrease of
the inhibitory effect of cholesterol on protein &gs® and the phosphoprotein phosphatase
enzymes that responsible for binding of sterol-laguy element binding protein;
SREPS with the DNA[22].
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The lowering effect of the graveolens extract on Serum triglycerides may
attributed to the decrement of lipid peroxidatiominly lipid hydroperoxidase enzyme,
and to the decrement of fatty acids biosynthesisdsc, olic, and palmitic acids), as well
as the raising of poly unsaturated fatty acids.s€halterations can be explained by the
stimulatory effect of the extract on delta-6-desade that responsible for the insaturation
of fatty acids. This enzyme act to convert thelBmacid into gamma linoleic,as a result
there is in decreasing the levels of linoleic arathidonic acids[23] .

On the other hand, tAegraveolens extract may causes its triglycerides dropping
effect by elevating the level of lipoprotein lipas&at responsible for the converting of
triglycerides into fatty acids and glycerol.Thers significant increase of HDL-
cholesterol and significant decrease of LDL-ch@edtand VLDL-cholesterol levels
compared with the baseline values in our studytestthe positive efficial role oA.
graveolens ethanolic extract as antihyperlipidemic agent. aterpenoids and
sequiterpenoids from the seed extract may be raeggerfor antihyperlipidemic effects
[24].

Alternatively, the antihyperlipidetneffect of theA. graveolens extract may
attributed to the creation of new receptors forltbd, decrease intestinal absorption of
cholesterol, and increase its conversion to bild mcorder to increase its excretion[25] .
A. graveolens extract may increase lipoprotein lipase activiBonsequently, that will
reduction in level of serum chylomicrones and LOislkesterol [26] . These results were
agreed with that of [27] . Mansi and his coworksnggest that the lipid lowering action
of A. graveolens may be mediated through inhibition of hepaticlebterol biosynthesis,
increased bile acids excretion, and enhanced dkobksacyltransferase activity.
Administration of A. graveolens extract increased the activity of (GSH) enzyme aray
help to control free radical, as extract has besgronted to be rich in flavonoids, well
known antioxidant which scavenge the free radiealegated during diabetes [28].

The flavonoid apigenin, apiin which areonstituents of A. graveolens was
shown to have strong antioxidant effects by indreascavenging activity on MDA and
significantly enhanced the activities of GSH amréby decreasing the oxidative
damage to tissudg9] .

conclusion:

Ethanolic extract of celery seed possess mild hperglycemic,
Antihyperlipidemic effect . The histopathologicalaenination showed improvement in
the sections of the pancreas tissue that suppo#ftact of extract on the pancreas.

Acknowledgment
We would like to thank the collegeMédicine, Al-Nahrain University and the
department of pharmacology and therapeutics, BagHday for supporting this project .

24



Kerbala journal of pharmaceutical sciences. No. (13) 2017 (13) 222l ¥ asall aslall &30 )< dlas

References :

[1] Wu J, Yan L-J. (2015): Streptozotocin-inducedetylpdiabetes in rodents as a model for
studying mitochondrial mechanisms of diabdticell glucotoxicity. Diabetes, Metabolic
Syndrome and Obesitfargets and Therapy8:181-188.

[2] Graham ML, Janecek JL, Kittredge JA, Hering BJhudsecman H-J. (2011) : The
Streptozotocin-Induced Diabetic Nude Mouse Modéffebences between Animals from
Different SourcesComparative Medicine61(4):356-360.

[3] Swarupa Kancherla, William J. Kohler, Yolandi vder Merwe, and Kevin C. Chan.
(2016): In Vivo Evaluation of the Visual Pathway $treptozotocin-Induced Diabetes by
Diffusion Tensor MRI and Contrast Enhanced MRILQS One 11(10).

[4] Li X, Xu Z, Jiang Z, Sun L, Ji J, Mia J, Zhang I, X, Huang S, Wang T, Zhang L.
(2014): Hypoglycemic effect of catalpol on high-faiet/streptozotocin-induced diabetic
mice by increasing skeletal muscle mitochondriabgbnesis.Acta Biochim Biophys
Sin;46(9):738-48.

[5] Liu G, Zhuang L, Song D, Lu C., Xu X. (2017): lstoon, purification, and identification
of the main phenolic compounds from leaves of gel@pium graveolens L. var. dulce
Mill./Pers.)J Sep Sci, 40(2):472-479.

[6] Amini, R., Yazdanparast, R. and Ghaffari, S.HO1®) : Apigenin modulates the
expression levels of pro-inflammatory mediatorsréduce the human insulin amyloid-
induced oxidant damages in SK-N-MC celum. Exp. Toxicol .; 34: 642—-653.

[7] Wuest, J. R. and Gossel, T. A. (2002): Contairtidgication for pharmacists: Natural

products: cascara to centauynerican Botanical council. Herbalgram..

[8] Sowbhagya HB. (2014): Chemistry, technology, anttaceutical functions of celery
(Apium graveolens L.): an overvie@rit Rev Food Sci Nutr.;54:389-398.

25



Kerbala journal of pharmaceutical sciences. No. (13) 2017 (13) 222l ¥ asall aslall &30 )< dlas

[9] Khole S, Panat NA, Suryawanshi P, ChatterjeeevaBagayam T, Ghaskadbi S. (2016):
Comprehensive Assessment of Antioxidant ActivitefsApigenin IsomersVitexin and

Isovitexin. Free Radicals & Antioxidants.;6:155—66.

[10] Manal A. Sorour, Naglaa H. M. Hassanen, Mona H.Ahmed. (2015): Natural
Antioxidant Changes in Fresh and Dried celery (Apigraveolens)American Journal of

Energy Engineering Special Issue: Energy Conservation in Food InglusB: 12-16.

[11] Prashant T,Bimleshk ,Mandeep k, et al (2011): t&themical screening and

extraction:A Review International pharmaceuticasciencial (1).

[12] Khalifah RG, Chen Y, Wassenberg JJ (2005) : Ros&dori AGE inhibition as a
therapeutic target for diabetic complications: &oreal approach to second-generation
Amadorin designAnn N Y Acad Sci;1043:793-806.

[13] Rehni AK, Liu A, Perez-Pinzon MA, (2017): Dialbetggravation of stroke and animal
models.Dave KR.Exp Neurol; 292:63-79.

[14] Bruno Moukette , Vicky Jocelyne Ama Moor, Cadraosper Biapa Nya, Pauline
Nanfack, Francine  Tankeu Nzufo, Marcel Azabji sk, Jeanne  Yonkeu
Ngogang, and Constant Anatole Pieme, (2017): Aidant and Synergistic Antidiabetic
Activities of a Three-Plant Preparation Used in @amon Folk Medicine . Int Sch Res

Notices;Journal of Ethnopharmacology.; 12:78-97.

[15] Ding Y., Shi X., Shuai X., Xu Y., Liu Y., Liang XWei D., Su D. (2014) : Luteolin

prevents uric acid-induced pancredticell dysfunctionJ. Biomed. Res 28:292.

[16] Jelodar, G., Mohsen, M., & Shahram, S. (2007AfedE of Walnut Leaf, Coriander and
Pomegranate on Blood Glucose and HistopathologyPaficreas of Alloxan Induced
Diabetic RatsAfrican Journal of Traditional, Complementary, and Alternative
Medicines,; 4(3), 299-305.

[17] Kanter, M.; Cosku, N.O.; Korumaz, A. and Oter(Z03): Effects of Nigella sativa on
oxidative stress and B-cells damage in streptomotocduced diabetic rats. The anatomical
record part A: Discoveries in MdCell. And Evol. Bio.; 299 (1): 685-691.

26



Kerbala journal of pharmaceutical sciences. No. (13) 2017 (13) 222l ¥ asall aslall &30 )< dlas

[18] Babu, P. V. A, Liu, D., & Gilbert, E. R. (2013ecent advances in understanding the
anti-diabetic  actions of dietary flavonoidhe Journal of Nutritional.
Biochemistry; 24(11).

[19] Suh K.S.,, Oh S.,, Woo J.-T., Kim S.-W., Kim J.-WKim Y.S., Chon S.
(2012):Apigenin attenuates 2-deoxy-d-ribose-induoadative cell damage in HIT-T15
pancreaticp-cells.Biol. Pharm. Bull;35:121-126.

[20] Faezeh Tashakori-Sabzevar a, Bibi Marjan RazaviMohsen Imenshahidi c,

Mohammadreza Daneshmandi a, Hamidreza Fatehi arYastezari Sarkarizi a, Seyed
Ahmad Mohajeri, (2016): Evaluation of mechanism &mtihypertensive and vasorelaxant
effects of hexanic and hydroalcoholic extracts @lery seed in normotensive and

hypertensive ratRkevista Brasileira de Farmacognosia26: 619—-626.

[21] Lenich, A. C.; Hobanian, A. V.; Brecher, P. & ZanV. L. (1991): Effect of dietary
cholesterol & alloxan diabetes on tissue cholestand apolipoprotein EMRNA level in the
rabbit.J. Lipid Res; 32(3): 432-438.

[22] Murray, R.K.; Granner, D.K; Mayes, P.A., and Rodw&.W. (2000): Harper's
biochemistry. 25th ed. Stamford, Connecticut: Appleton and leang

[23] Jamal, G. A. (1991): Pathogenesis of diabeticdamathy: the role of the n-6 essential
fatty acid & their Eicosonoil derivativeBiabet. Med;7: 384-369.

[24] Cheng, M, C.; Lin, I. Y.; Tung, H. and Peng, RO@8) : Hypolipidemic & antioxidant
acticity of Mountain Celery essential ail. Agric. Food chem 56 (11): 3997- 4003.

[25] Alans, T.; Remaley, J. R. J.; MCNamara, G. & Viden R. (2005): Lipid &
Lipoprotein in Bishop, M.L." Fody, E.P." & scoeff, Biochemistry priniciple, procedure

correlation; 5th. Edition.

g26] Champ, P., C.; Harvey, R. C., and Ferrier, P(2R05): Lippincotts illustrated
Reviews Biochemistry 3rd 5d. Lippincott. William & Wilkin U. S. A; PP.335-346.

27



Kerbala journal of pharmaceutical sciences. No. (13) 2017 (13) 222l ¥ asall aslall &30 )< dlas

[27] Mansi K, Abushoffa AM, Disi A, Aburjai T. (2009 ypolipidemic Effects of Seed
Extract of Celery (Apium graveolens ) in Re@#hcog Mag5:301-305.

[28] Kooti W., Daraei N. (2017): A Review of the Amtidant Activity of Celery ( Apium
graveolens L)J Evid Based Complementary Altern Med1; 11:167-168.

[29] Sukketsiri W, Chonpathompikunlert P, TanasaweCI&osri N, Wongtawatchai T.
(2016): Effects of Apium graveolens Extract on tB&idative Stress in the Liver of
Adjuvant-Induced Arthritic Rat$?rev Nutr Food Sci21(2):79-84.

28



