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ABSTRACT

This study was undertaken to evaluate the hypogiicand hepatorenal protective effect of ethanetitact

of Chamomile recutita flowers in streptozotocin-Diab&ats. Before the beginning of the experimerdsia
and subacute studies were carried out in contriohala first to investigate the LD50 of this extralet the
experimental design, adult male albino rats wewiddd into five groups: (1) normal control, (2) tah +
extract, (3) diabetic control, (4) diabetic+extrant (5) diabetic+glibenclamide (206 kg ™). The extract was
given to the desired groups at a final dose of B@0kg™" and all treatments were administered orally for 4
weeks on daily basis. Serum glucose, insulin, gietsvof serum marker enzymes of liver functionaael as
markers of kidney function was measured. The oxidatress was assessed by measuring lipid petmada
(TBARS) and enzyme activities of Glutathione Pedase (GPx) superoxide dismutase in both liver and
kidney homogenates. The data showed that ethditmlier extract of Chamomile recutita demonstratiggh h
safety margin since the animals tolerated up td@08g kg" body weight of the extract orally in the acute
toxicity study and tolerated repeated doses updtb rig kg* for 28 days. Administration of the extract to
control and diabetic rats caused significant desgréa glucose level in serum without improving livsievels
and resulted in significant increases in SOD and &givities with a parallel decrease in lipid pedation
(TBARS levels) in the livers and kidneys. Furtherejan diabetic rats, treatment with the extrasuted in
significant decreases in the serum activities\@rlienzymes including AST, ALT and ALP and in tbedls

of urea and creatinine. The hepatoprotective effetiie extract were confirmed by histological imyggments

in hepatic and renal tissue of the diabetic treastsl However, the effect of the extract in diabgdts was
comparable to glibenclamide. This study demongrditat Chamomile recutita flowers ethanolic extizas
potent hypoglycemic, antioxidant and hepatorenatigative effects in diabetic rats.

Keywords. Hypoglycemic, Protective Effect, Oxidative StreSeamomile Recutita, Liver, Kidney

1. INTRODUCTION blood glucose eventually leads to long-term
complications of diabetes, that leads to variossug and
Diabetes mellitus is a syndrome characterized byorgans damage that considered major causes of aitgrbi
chronic  hyperglycaemia and disturbances of and mortality in human populations (Lyegal., 2006). In
carbohydrate, fat and protein metabolism associattd addition to elevated blood glucose levels, diabetes
absolute or relative deficiency in insulin secretand/or  generally —accompanied  with  lipid  metabolism
action (Akinnugaet al., 2010). Chronic elevation of abnormality communally known as diabetic dyslipidem
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(Zeggwagtet al., 2007). However, increased free radical
generation and oxidative stress are hypothesizquatp
an important role in the pathogenesis of diabetesits
late complications (Zangiabadet al., 2011). The
abnormally high level of free radicals leads to rheane
damage because of membrane lipids peroxidatioteipro
glycation and the simultaneous decline of antioxida
defence mechanisms (Zangiabetcil., 2011).

Diet therapy along with insulin or oral hypoglydem
agent forms an important way of treatment in diabet
and its complications though it has several demerit
(Dallak et al., 2009a;2009b). The major drawbacks of
insulin therapy are the side effects, which includsulin
allergy, lipodystrophy and lipoatropy, insulin dddies

aromatic plant used in both traditional and modern
system of medicine (Gupta and Misra, 2006). Itns a
ingredient of several traditional medicinal prepiarss
and considered one of the most ancient medicinddshe
known in ancient Egypt, Greek and Rome (Srivastava
and Gupta, 2007). It has been widely used as ahtrh

all over the world (Singhet al., 2011). Latterly,
chamomile has been well known for its pharmaceltica
properties such as anti-inflammatory, immunemoduyat
activity, anticancer, arcaricidal property and auofiitic
effect (Gupta and Misra, 2006; Srivastava and Ga%a7;
Singhet al., 2011). In diabetic animal model, recent studies
concentrated on chamomile tea drink and recordadith
ameliorates the hyperglycemia and diabetic contjmica

and resistance, altered metabolic control, platentavia suppressing blood sugar levels and increadirey |

transfer of insulin antibodies, autoimmunity andhest
late complications like morphological changes idridys
and severe vascular complications (Daklal., 2009b;
Al-Attar, 2010). Similarly, the oral hypoglycemicudys

glycogen storage (Katet al., 2008). The pharmacological
activity of other chamomile species extract haswsho
to be independent on insulin secretion (Eddoetkal.,
2005) and further studies reveal protective effect

have many side effects such as nausea and vomitinggancreatic beta cells in diminishing hyperglycemia-

cholestatic jaundice, agranulocytosis,
haemolytic anemias, generalized hypersensitivity
reactions, dermatological reaction and lactic asiglo

aplastic andrelated oxidative stress (Cemetkal., 2008).

Although the use of Chamomile recutita is widely
common, the toxicological evaluation of this plast

(Khan and Shechter, 1991). Also, the socio-economiclacking in literature. Also, the hypoglycemic andtective

impact of diabetes is enormous. This is especitléy
case in countries with limited resources. To susitdly
cope with this challenging situations, there isuagent
need to search for more treatment options thateadily
available, safe and cost-effective.

role of it ethaonlic extract never investigated before in
diabetic animals or patients. Even more, the effafct
chamomile recutita on the structure of diabetierliand
kidney is almost missing in literature. In a prongs
separate study, ethaonlic extract of chamomileshag/n to

Over the last few decades the reputation of herbalhave hepatoprotective activity against paractamaiiced

remedies has increased globally due to its thetiapeu
efficacy and safety. Herbal drugs are widely pibscr
today despite the fact that their biologically eeti
compounds are unknown, due to its minimal advefsets
and low costs (Dallalet al., 2009a). Traditional herbal
medicines have a long history of use and are ginera
considered to be safer than synthetic drugs. Toadit
medicine inspired approaches remain important &sdfyec
for the management of chronic diseases as welloas t
facilitate natural product drug discovery (Dallak al.,
2009a). The potential role of the medicinal plagsanti-
diabetic agents has been reviewed by several author
supported by the ethno botanical surveys and itadlit
medicines of different cultures. Various parts eftis have
been used for medicinal purpose including thermeat of
diabetes mellitus (Dallaét al., 2009a). One such medicinal
plant that is widely used in traditional medicioenhanage
diabetes is Chamomile recutita (Srivastava and &upt
2007; Singtet al., 2011).

Chamomile recutita (family Asteraceae), popularly
known as Chamomile is a reputed medicinal and
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liver (Gupta and Misra, 2006). Accordingly, in theesent
study, the toxicological evaluation of ethanolidragt of
Chamomile recutita in control normal rats and

hypoglycemic and correcting hepatic and renal gicant
status with their associated pathological changes i
streptozotocin induced diabetic rat model wereistud

2. MATERIALSAND METHODS

its

2.1. Animals

The experiments were performed on healthy male
Wistar rats of eight weeks old and body weight 60-1
200 g. They were supplied from the animal housthet
college of medicine of King Khalid University. Thats
were fed with standard laboratory diets, given wat
libitum and maintained under laboratory conditions of
temperature 22°C (x3°C), with 12 h light and 12ankd
cycle. The experimental procedures involving the
handling and treatment of animals were approvethby
ethical committee of the medical college at Kingakth
University and all procedures were conducted in
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accordance with the National Institute of HealtBlside
for the Care and Use of Laboratory Animals.

2.2. Extraction of Test Material

into the tail vein at a dose of 65 mg kdody weight
(Zeggwagh et al., 2007). streptozotocin was
extemporaneously dissolved in 0.1 M cold sodium
citrate buffer, pH 4.5. The rats were then kept tfo

The fresh flowers of Chamomile Recutita were washed next 24 h on 5% glucose solution bottles in thages

air dried and grounded to form fine powder. An amaaf
5.0 kg of the powder was then soaked in 70% eth@nbl
L) for three days at room temperature (Gupta ansrayi
2006). The extraction procedure was repeated tusaggy
the same powder. The filtrates from each extractere
mixed and the excess solvent was evaporated uedigred
pressure, using a rotary evaporator. The totalduesi
(200.45 g) was used later in the experimental phaee

2.3. AcuteOral Toxicity Test

The acute oral toxicity of the ethanolic extracfs o

Chamomile Recutita was evaluated in rats using the

procedures described by Organization for Econonte C
operation and Development 423 guidelines (OECD2R00
A total of 40 male and females rats were divided wur
dosage groups with 10 animals per dose (5 malessand
females). The control group was given 10 mL ™ kgf
normal saline. The second, third and fourth growpse
given with a single dose of 2000, 5000 and 1000Ckgy

of C.Chamomile Recutitaespectively. Gavage dosing was
performed using a curved, ball-tipped intubatioredie
affixed to a 5 mL syringe. All solutions were pregzhjust
prior to dosing and were kept chilled and tightapped.
Body weight, food and water consumption were moaito
daily. Animals were fasted approximately 12 h prior
dosing. Following administration of a single do$éerbal
preparation, the animals were observed for behealiou
changes and general toxicity signs. Results warerded
for the first 30 min and at hourly intervals foethext 24 h
and thereafter for a total of 14 days. Body weiglats
recorded on Day 0 (before dosing), Day 7 and Day 14

2.4. Procedure of Subacute Oral Toxicity Test

to prevent hypoglycaemia. After 3 days, animalshwit
fasting blood glucose levels greater than 300 mg dL
were considered diabetic and then included ingtidy.

2.6. Experimental Design

Normal and diabetic rats was randomly assigned to
five groups (n = 10 in each group) as follows:

e Control group: were non diabetic rats and received
normal saline (10 mL Kg)

« Chamomile recutita treated group: were normal rats

received the ethanolic extract of Chamomile reautit

at a dose of 500 mg KgBW

Diabetic model group: were diabetic rats and

received normal saline (10 mgRp

e Diabetic standard group: Were diabetic rats and
received Glibenclamide (200g kg (Kim et al.,
2006)

« Diabetic treated group: were diabetic rats and
received Chamomile recutita ethanolic extract at a
dose of 500 mg kg BW

Dose selection of Chamomile recutita was based the
safe doses of Chamomile Recutita oral acute and
subacute toxicity studies carried out earlier iis gtudy.

All treatments were continued or 4 weeks on dadlgib.
Treatments were given to all groups orally with Hedp
of feeding cannels. At the end of day 28 and after
overnight fasting, rats of all groups were anaditbée
using ether. Blood samples were immediately takem f
the heart and placed in plain tubes to clot at room
temperature. Following centrifugation at 4000 rpmX0

Repeated dose oral toxicity study was carried outMin, serum was collected and stored at -20°C until
according to OECD Guideline 407 (OECD, 2008). The further biochemical analysis. Immediately after dulo
animals were divided into four groups of 10 animals collection, animals were killed by decapitationveis
each (5 males and 5 females). Group 1 received 110 mand kidneys were quickly collected, washed with
kg™ body weight of normal saline and served as control Phosphatebuffered Saline (PBS), pH 7.4, contaiiag

Groups 2, 3 and 4 received extract doses of 125 ap8
500 mg kg* body wt, respectively. Mortality, body
weight food and water consumption as well
observation for general toxicity signs of the arlBnaere
evaluated daily for 28 days.

2.5. Induction of Diabetes

Diabetes was introduced to rats by a single i.v.,

dose of streptozotocin (Sigma, St Louis, Mo, USA)
////4 Science Publications 3

mg mL™* of heparin to remove any red blood cells
(erythrocytes) and clots. Then they were homogehize

as with an ultrasonic homogenizer in cold phosphatiéeloy

pH 7.0 with Ethylenediaminetetraacetic Acid (EDTA),
for Thiobarbituric Acid Reactive Substances (TBARS)
measurement and with cold 20 mM N-(2-hydroxyethyl)
piperazine-N'-2-ethanesulfonic acid (HEPES) buffe,

7.2, containing 1 mM ethyleneglycol-bis (2-
aminoethoxy)-Tetraacetic Acid (EGTA), 210 mM
AJPT
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mannitol and 70 mM sucrose for SOD activity bovine serum albumin (1 g'1). The principle of the
measurements. Also, other parts of the kindeydiaacs method is based on the inhibition of NBT reductimn
were homogenized in cold buffer consists of 50 mistt  superoxide radicals produced by the xanthine/xasthi
HCI, pH 7.5, 5 mM ED-TA, 1 nM DTT for Glutathione oxidase system. For the assay, standard SOD smutio
Peroxidise (GPx) activity analysis. All supernatawere  ang tissue supernatant (1) were added to wells
kept in separate tubes and stored at -20. containing 20QuL of NBT solution that was diluted by
2.7. Serum Biochemical Analysis addin_g_ 19.95 mL of 50 mM Tri_s—HCI, pH 8.0,
containing 0.1 mM DETAPAC solution and 0.1 mM
Serum samples were analyzed for levels serumpypoxanthine. Finally, 2QiL of xanthine oxidase was
glucose insulin, total protein, urea, creatininel ghe added to the wells at an interval of 20 s. After
Activities of Alanine Aminotransferase (ALT), Aspate incubation at 25°C for 20 min, the reaction was
Aminotransferase (AST), gamma Glutamyltransferaseqo minated by the addition of 1 mL of 0.8 mM cupric
(GGT) and Alkaline _Phosphatase_(ALP)__AII analyses cporige. The formazan was measured spectrophoto-
were p_erformed with co_mmerC|aIIy kits (Hu_man metrically by reading the absorbance at 560 nm with
diagnostic, Germany). Insulin levels were determntige the help of plate reader. One Unit (U) of SOD is
special rat ELISA determination Kit (Cat. No. 58950 defined as the amount of brotein that inhibits ridte of

Caymen chemical, USA). NBT reduction by 50%. The calculated SOD activity
2.8.Measurement of Thiobarbituric Acid was expressed as U/mg protein.

Reactive Substances (TBARS) L evels 2.10. Measurement of Glutathione Peroxidase
Lipid peroxidation levels in liver and kindeny (GPx) Activity
homogenates were measured by the Thiobarbituric
Acid (TBA) reaction. This method was used to measur
spectrophotometrically the color produced by the

Glutathione peroxidase activity in liver and kidney
homogenates was measured using the Glutathione

: ; . Peroxidase Assay Kit (Cat NO.703102, Caymen
reaction of TBA with Malondialdehyde (MDA) at 532 chemicals, USA) provided by Caymen chemical as per

nm. For this purpose, TBARS levels were measured fact structi Glutathi i
using a commercial assay as the ManndiaIdehydemanu acturé —Instructions. utathione - peroxigase

Assay (Cat No. NWK-MDAO1) supplied from NWLSS catalyzes the reduction of hydroperoxides, inclgdin
USA. In breif, Tissue supernatant (50) were added " hydrogen peroxide, by reduced glutathione and fanst
to test tub’es containing 2ul  of Butylated to protect the cell from oxidative damage. With the

Hydroxytoluene (BHT) in methanol. Next, 50 of exception of phospholipid hydroperoxide GPX, a

acid reagent (1 M phosphoric acid) was added and"onomer, all of the GPX enzymes are tetramer_sunrf fo
finally 50 uL of TBA solution was added. The tubes identical $ubu_n|ts. Eac_h s_ubumt _contains &
were mixed vigorously and incubated for 60 min at s_elenocysteme in the active site, which partiapat
60°C. The mixture was centrifuged at 10,000xg for 3 directly in the two-electron reductlon_ of the pemxxe_
min. The supernatant was put into wells on a mikziep substrate. The enzyme uses glutathione as theaikim
in aliquots of 75uL and its absorbance was measured electron donor to regenerate the reduced form ef th

with a plate reader at 532 nm. TBARS (MDA) levels selenocysteine. The Cayman Chemical Glutathione
were expressed as nmol/mg protein Per-oxidase Assay Kit measures GPx activity

indirectly by a coupled reaction with Glutathione
2.9. Measurement of Superoxide Dismutase Reductase (GR). Oxidized Glutathione (GSSG) is
(SOD) Activity produced upon reduction of hydroperoxide by GPX
S ] and is recycled to its reduced state by GR and NADP
SOD activity in liver and kidney homogenates was The oxidation of NADPH to NADP+is accompanied by
measured using a commercially assay kit (Caty gecrease in absorbance at 340 nm. Under conslition
NO.706002) supplied from Caymen chemical accordingijn which the GPX activity is rate limiting, the eabf
to the manufacturer’s instructions. The SOD assaydecrease in the A340 is directly proportional te th
consisted of a combination of the following reageft3 GPX activity in the sample. The results were présen
mM xanthine oxidase, 0.6 mM diethylenetriamine-pent as nmol/g protein. One unit is defined as the arhofin
acetic acid (DETAPAC), 150M Nitroblue Tetrazolium  enzyme that causing the oxidation of 0.1 nmol of
(NBT), 400 mM sodium carbonate (Na2CO3) and NADPH to NADP/min at 25°C.
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2.11. Histopathological Studies change in serum insulin levels (p = 0.986). Theurser
) ) ) glucose levels of diabetic rat model were signiftba
Small specimens of both kidneys and livers from all higher (p<0.0001) and serum insulin levels were

groups Were_zfixed in ;0% neutral b_uffered formalin, significantly lower (p = 0.0011) as compared witioge
dehydrated in ascending concentrations of ethymlto corresponding values of the control  group.
(70-100%) and then prepared using standard proesdur Streptozotocin administration resulted in 2.56 $old
for Hematoxylin and Eosin staining. increase in serum glucose levels and 74.2% decirase
- . serum insulin levels. On the other hand, Chamomile
2.12. Statistical Analysis recutita (500 mg kg) and glibenclamide treated (209
Statistical analyses were performed by usingkg™) diabetic groups showed significant decreases in
Graphpad prism statistical software package (versjp ~ blood glucose levels toward normal value as contptre
Data are presented as means with their standardliabetic model group. When compared to diabeticehod
Deviation (mean +SD). Normality and homogeneity of 9roup, ~glibenclamide caused 59.2% decrease and
the data were confirmed before ANOVA, differences 145.6% increase in serum glucose and insulin levels

among the experimental groups were assessed by Onégspe_ctively, while eth_anolic extract of Cha_lmomile
way ANOVA followed by Tukey's t test recutita resulted only in 64.5% decreases in serum

glucose levels without any significant improvemént
serum insulin levels which remained significantbwl
3.RESULTS as compared to control rats but not signicantljedént
- when compared to diabetic model group. The ANOVA
3.1. Subacute Oral Toxicity analysis revealed that glucose levels in both
The acute toxicity study showed that animals fed by Chamomile recutita and glibenclamide treated diabet
oral gavages tolerated the limit dose of 10000 mg k rats remained significantly higher than control upo
body weight of ethanolic extract of Chamomile rieut  PUt the effect of the extract is more potent tot tof
flowers. There were no visible signs of acute tiyic ~9lloenclamiderable 3.
during the 14 days of observation. Absence of dath 3.4, Markersof liver and Kidney Function
all doses up to 10000 mg Rgshowed that the LD50 of
the extract is greater than 10000 mg extract kgdy
weight. The daily eating and drinking habit and e
weight gain of all the animals received the thridfedknt

Table 4 show the effects of Chamomile recutita on
the serum levels and activities of markers of livgary
(ALT, AST, ALP) in all groups of rats. No signifioa

doses of the ethanolic extract were normal. Theltes changes in the activities of ALT, AST and ALP were

. . dseen in the control normal rats treated with theeslic
obtained on the average water and food intake an Lxtract (500 mg Kg) (p=0.05). However, the activities
weekly weight gain are presentedTiable 1. g i e '

of ALT, AST, ALP were significantly elevated (p<®)
3.2. Subacute Oral Toxicity in streptozotocin diabetic rats by 105, 72 and %6.3
) respectively when compared with the normal controls

No behavioural changes and death were observeqats. On the other hand, Rats administrated etranol
at the end of the treatment period at all testesedo  extract of Chamomile recutita or for 28 days showed
(125, 250 and 500 mg Ky in the subacute study. sjgnificant reduction (p<0.05) in these marker eney
Similarly, no significant differences in daily water  activities to normal levels which were not sigratitly
food intake and weekly weight gain were observed different when compared to control rats. Although
between control and all Chamomile recutita treatedglibenclamide resulted in significant decreasestha
groups during this periodlable 2. activities of these enzymes, their levels remained
signicantly higher as compared to control group and
diabetic rats treated with the extract.

Results of the effect of daily treatment of ethanoi However, kidney function markers including serum
extract of Chamomile recutita flowers (500 mg“kdor creatinine, urea and total protein were within nairm
4weeks on blood glucose and insulin levels in nbrma levels in Chamomile recutita treated normal ratab{e
and diabetic rats of experimental rats are predeimte 5). Serum creatinine and urea and levels were
Table 3. Oral administration o the extract to control significantly increased by 158 and 180% respedtivel
normal rats resulted in a significant decreaseeiurs and serum protein levels level was decreased by 49%
glucose levels (p = 0.0021) without any significant in diabetics rats as compared to controls.
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3.3. Serum Glucose and Insulin Leves
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Tablel. Average daily drinking and food pattern and weeklgight gain in the animals used in the acute toxistudy of
Chamomile recutita

Parameter Control 2000 mg Kg 5000 mg kg" 10000 mg kg
Average water intake (mL/day) 29.78+2.45 28.56+3.10 30.13+2.98 28.77+3.18
Average food intake (g/day 18.87+1.98 19.03+2.34 .0881.07 19.2542.35
Average weekly wight gain (g 12.34+1.29 13.104£1.73 11.24+2.31 13.124+2.34

Values are given as mean + SD (n = 10)

Table2. Average daily drinking and food consumption anekhe weight gain in the animals used in the subatoicity study of
Chamomile recutita

Parameter Control 2000 mg Kg 5000 mg kg* 10000 mg kg
Average water intake (mL/day) 26.32+3.18 25.21+2.31 24.89+1.78 23.58+2.13
Average food intake (g/day) 17.5642.08 16.67+3.11 7.82+1.98 18.3443.16
Average weekly wight gain (g) 10.7840.98 11.28+1.20 10.89+2.31 11.09+1.04

Values are given as Mean + SD (n = 10)

Table 3. Serum glucose and insulin levels in the serunmefcbntrol and all experimental groups

Serum glucose (mg/dL) Serum Insulin (ng/mL)
Control 87.8745.67 1.212+0.085
Control+ Chamomile recutita (500 mg Ky 74.67+4.87 1.19240.072
Diabetic control 310.34+ 18.98 0.311+0.017
Diabetic + glibenclamide (2@ kg™) 126.45+8.2%° 0.764+0.01%°
Diabetic + Chamomile recutita (500 mg Ky 110.98+7 .58 0.331+0.083™

Values are given as Mean+SD and considered siniigap<0.05. a: Significantly different when compared tintol group. b:
significantly different when compared to to Ccontr@hamomile recutita treated group. c: significadifferent when compared to
diabetic model group. d: significantly differenb@n compared to diabetic+ glibenclamide treatedmgro

Table4. Activities of ALT, AST and ALP in the serum of tleentrol and all experimental groups

ALT (U/L) AST (U/L) ALP(U/L)
Control 32.12+3.65 47.89+3.45 92.35+7.89
Control+ Chamomile recutita (500 mg g 33.19+2.65 45.78+4.13 91.24+7.83
Diabetic control 65.89+4.F2 81.3446.7%° 153.2+12.6%
Diabetic+glibenclamide (2Q@ kg™) 38.63+2.89" 56.39+3.68> 112.849.17°
Diabetic+Chamomile recutita (500 mg &y 33.41+3.7¥ 48.12+3.9%¢ 94.23+3.1¥

Values are given as Mean+SD and considered siniigap<0.05. a: Significantly different when compared tntol group. b:
significantly different when compared to to Ccontr@hamomile recutita treated group. c: significaxtifferent when compared to
diabetic model group. d: significantly differenb@n compared to diabetic+ glibenclamide treatedmgro

Tableb. Levels of Urea, Creatinine and total proteins e dkrum of control and all experimental groups

Urea (mg/dL) Creatinine (mg/dL) Total proteins (mg/d
Control 29.35+2.54 0.742+0.022 6.75+0.84
Control+Chamomile recutita (500 mg Ky 27.87+1.03 0.658+0.011 6.81+0.97
Diabetic control 75.656.38 2.08+ 0.058 3.45+0.38°
Diabetic+glibenclamide (2Q@) kg™) 28.24+3.12 0.792+0.012 6.53+0.36
Diabetic+Chamomile recutita (500 mgKy 27.8.23+2.36 0781 +0.031 6.71+0.59

Values are given as Mean+SD and considered siniigap<0.05. a: Significantly different when compared tntol group. b:
significantly different when compared to to Ccontr@hamomile recutita treated group. c: significadtifferent when compared to
diabetic model group

When diabetic rats were treated with ethanolicaottr  ethanolic extract to diabetic rats resulted in narm
or glibenclamide, a significant normalization ok#e serum levels of creatinine, urea protein as contpare
parameters was observed, as compared to untreatedb diabetic control rats. NO significant changes
diabetic rats Table 5). The administration of the between the levels of these markers were detected

////4 Science Publications 6 .



Hassan Al-Musa and Fahaid AL-Hashem / Americannilwf Pharmacology and Toxicology 9 (1): 1-12,4201

between diabetic rats treated with the extract orkidney tissue respectively as compared to diabetis

glibenclamide Table 5). (Fig. 1 and 2, respectively). Similarly, glibenclamide
i . . treatment to diabetic rats resulted in amelioratibe

35. Markersof Liver and Kidney Oxidative Stress  |evels of TBARS and activities of SOD and GPx irttbo

Table 6 and 7 show the levels of lipid peroxidation liver and kidney tissues of those diabetic ratse Th
markers (TBARS) and activities of superoxide disamat ANOVA test showed that the effect of the extract on

(SOD) and Glutathione Peroxidise (GPx); indices of amelioration these oxidative stress parameters was
protein oxidative damage in the liver and kidneguie of significantly and more potent in extract treatedbetic

normal and experimental animals. Significant deseeia  'atS as compared to glibenclamide treated diabec

the levels of TBARS and significant increases ie th i i indi i i

activities of SOD and GPx were seen in both ther land 36. Histopathogical Findings of Liver and Kidney

the kidney of normal rats treated with the ethanektract Liver histological structure was normal in healthy
of Chamomile recutita as compared to control n&tatéd  control and Chamomile recutita treated groups aedet
with normal saline. However, TBARS levels were were no pathological changes so that hepatic lobula
significantly increased in the kidney and liversdagbetic  structure seemed quite normal with intact hepagscyt

group when compared to the control group (p<0.0001) radiating from the central veinFig. 1). However,
Oral administration of Chamomile recutita to thalditic  §igpetic rats showed fatty changes in centrilobular

rats showed a significant decrease in TEARS levetse — orions  of the livers with abnormal deformed
liver and kidney tissues by 45 and 48%, respegtiasl o5 16cvtes and obvious small and large fat granBit

compared to diabetic rats. Activities of SOD andxGP .
L . . . vacuoles were found in more than 80% of hepatocytes
were significantly decreased in the diabetic grotten On the other hand, oral administration of Chamomile

compared to the control group (p<0.05). Diabetits ra . . : :
administered with the ethanolic extract showed arecutita ethanolic extract or glibenclamide preeenthe

significant increase in the activities of SOD anBixdy  Pathologic changes and normal architecture with no
92.2 and 44%, in liver tissue and by 114.5 and 68% considerable fatty change was observed.

Fig. 1. Photomicrographs of livers from all groups of rgi&) Control rat, (B) Chamomile recutita treated tagse groups show
normal liver morphology, structure and architectwith intact hepatocytes radiating from the centrain, (C) Diabetic
model rat shows fatty changes in centrilobular ipog of the livers with abnormal lobular structused deformed
hepatocytes with obvious small and large fat gres\u{D) Glebinclamide treated diabetic rat showenbs of fat vacuoles
but degeneration and arrangement of hepatocytesoaadf normal lobular structure are still sedf), Chamomile recutita
treated diabetic rat shows normal arrangement efritbrmal size hepatocytes with complete absendatofacuoles in
hepatocytes.and the hepatocytes look normal ragiftom the central vein
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Fig. 2. Photomicrographs of kidneys from all groups of ré&§ control rat, (B) Chamomile recutita treated thgse groups show
normal architecture of kidney with prominent Bowngnapsule, epithelial Cells and normal tubules, (@pE&tic model rat
shows mild thickening of the basement membranegalwith mild change in the density of mesenchymeppdty and
degeneration of glomerular capillaries with incesh8owman's space (urinary space) and tubular risct®eme of the
glumerulular capillaries were completely absent) Blebinclamide treated diabetic rat shows nornraheticture of
glomerular capillaries, intact epithelial cells withe presence of some degeneration in the tub{#¢sChamomile recutita
treated diabetic rat shows normal kidney architecwith intact epithelial cell and tubules

Table6. Levels of TBARS and activities of Superoxide DisnsgtdSOD) and Glutathione Peroxidise (GPx) in ther§ of the
control and experimental groups of rats

TBARS (mmoL/mg) SOD (U/mg) GPx(mmoL/min/mL)
Control 1.02+0.032 10.86+ 1.05 55.34 +5.71
Control+Chamomile recutita (500 mg Ry 0.85+0.012 14.56+1.58 64.34+5.89
Diabetic control 2.360.113 4.67+1.48° 36.5623.1%°
Diabetic+glibenclamide (29 kg™) 1.44+0.2168 7.68+1.28" 43.71+2.98°
Diabetic+Chamomile recutita (500 mg Ky 1.29+2.38 8.98 +0.98" 52.67+3.98>

Values are given as Mean+SD and considered siniigap<0.05. a: Significantly different when compared tntol group. b:
significantly different when compared to to Ccontr@hamomile recutita treated group. c: significadtiifferent when compared to
diabetic model group. d: Significantly differenbh@n compared to diabetic+ glibenclamide treatedgro
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Table7. Levels of TBARS and activities of Superoxide DisnsetdSOD) and Glutathione Peroxidise (GPx) in tliméys of the
control and experimental groups of rats

TBARS (mmol/mg) SOD(U/mg) GPx(mmol/min/mL)
Control 0.789+0.017 7.87+0.98 67.16 +3.89
Control+ Chamomile recutita (500 mg Ky 0.678+0.009 11.34+1.04 78.45+7.34
Diabetic control 1.89+0.023 3.46+0.093° 44.27+6.89°
Diabetic + glibenclamide (2@ kg™) 1.21+0.02%° 5.67+0.45" 51.33+3.67*°
Diabetic + Chamomile recutita (500 mg Ky 0.987+0.013 7.42 +0.58> 60.37+3.98°

Values are given as Mean+SD and considered siniigap<0.05. a: significantly different when compared tntol group. b:
significantly different when compared to to Ccontr@hamomile recutita treated group. c: significaxtifferent when compared to
diabetic model group. d: significantly differenbh@n compared to diabetic+ glibenclamide treatedgro

Histology of kidney in control animals or Chamomile LD50 value, which were recommended by OECD
recutita treated normal rats showed normal strectur (2008), the ethanolic extracts of Chamomile reautit
diabetic rats, kidney sections showed mild thickgrof flowers were assigned as class 5 (LD50>2000 m§) kg
the basement membrane along with mild change in thewhich was designated to have the lowest toxiciss!
density of mesenchyme, atrophy and degeneration offhe high safety margin of the extract through ocaite
glomerular capillaries with increased Bowman's spac justified its widespread use by traditional healers
(urinary space) and tubular necrosis. Some of the In general, several studies have demonstrated that
glumerulular capillaries were completely absentthis streptozotocin  has ap-cell cytotoxic and slight
group of rats The diabetic groups that were treatgd  carcinogenic effect, which significantly inducedbiétes
Chamomile recutita (500 mg Ky or glibenclamide 200  py damaging the cells that causes reduction inlimsu
Hg kg’) showed improvement in their histological release. The single high dose streptozotocininduced
architectures including normal glomerulus, normal diabetic rat is one of the animal models of hunesulin
basement m(_embrane and capillaries. Moreover, Bowmanpependent Diabetes Mellitus (IDDM) or typel diatsete
s space (urinary space) and Acute Tubular Necrosismelitus. Our results have proved that the ethanoli
(ATN) were improved towards normal condition. exiract of Chamomile recutita flowers has a potent
However, the presence of some tubular necrosisse@s  gjgnificant hypoglycemic effect comparable to thut
in the glibenclamide treated diabetic ratey(2). glibenclamide. It has been reported that glibenidam
produces the hypoglycemic effect by stimulatingulims
secretion fromp cells of pancreatic islets (Ghosh and
Suryawanshi, 2001; Tavaét al., 2011). In the present
study, oral administration of the ethanolic extract
brought about a significant hypoglycemic effectbinth
normal control and streptozotocin induced diabedis
normal and diabetic rats. Also, Chamomile recutita at a dos_e of 500_ mg Kgwhich r_epreser_n daily human_
ameliorated the liver and kidney damage in uptake in the middle east region. Th|s hyppglypemlc
streptozotocin induced diabetic rats as evidencgd b €ffect o the extract was not accompanied by ineréas
amelioration of liver function enzymes, kidney ftion ~ Serum insulin levels suggesting that the eventual

4. DISCUSSION

The major findings o the present study is that
Chamomile recutita flowers ethanolic extract issidered
highly safe plants to animals and its administratauses
significant reduction in blood glucose level in hieg

markers and decrease in the levels of lipid peatio, ~ Mechanism responsible for the hypoglycemic effeict o
enhanced activity of endogenous antioxidant enzymeghis plant may as a result of increased periphgptdke
and improving of liver and kidney structure. of glucose, inhibition of hepatic glucose synthesis

The results obtained from the acute and subacutdHamderet al., 2008; Dallalet al., 2009a; 2009b) or due
toxicity studies showed that the ethanolic extraét o its strong antioxidant. Supporting to the later
Chamomile recutita flowers demonstrated high safetysuggestion, indeed, it was reported that oxidasivess
margin since the animals tolerated up to 10000 m§ k may have significant effect in the Glucose Transpor
body weight of the extract orally in the acute ity Protein (GLUT) or at insulin receptor increasinguse
study and tolerated repeated doses up to 500 mgdrg ~ glucose levels and scavengers of oxidative stremg m
28 days. According to the chemical labelling and have an effect in reducing the increased serumogkic
classification of acute systemic toxicity, based aal level in diabetes (Jacquelieeal., 1997).
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These findings are
researches carried out on different chamomile sgewi
extracts. Katcet al. (2008) reported that chamomile tea
drink has the ability to ameliorate the hyperglyéam

in agreement to perviousare considered as the significant markers of renal

dysfunction (Dallalet al., 2009a).
However, these biochemical results of liver and
kidney dysfunction were matched with the altered

and diabetic complications via suppressing blood pathologic findings. Histopathological evaluatidniver

sugar levels and increasing liver glycogen storage
Also, Eddoukset al. (2005) have reported a potent

tissues of diabetic rats showed fatty changes

in
centrilobular portions of the livers with deformed

hypoglycemic effect of chamaemelum nobile extract hepatocytes. Also, morphological changes were seen

in diabetic rats, an effect that is independeninsalin
secretion. Moreover, further studies revealed ptote
effect of Matricaria chamomilla extract on pancieat
beta cells in diminishing hyperglycemia-related
oxidative stress (Cemekal., 2008).

the section of the tested diabetic kidneys. Elel/étgel

of liver enzymes, increased urea and creatinine and
morphological changes in both liver and kidney ssig
tissues damage due to extensive oxidative damage to
liver and kidney in the experimental diabetic arlsna

However, evidences suggest that oxidative streds anThis was evident by the significant decreases i th

free radicals play an important role in the pathnegis

of diabetes mellitus and diabetic complicationduding
tissue damage (Zangiabaaial., 2011). Oxidative stress
results from an imbalance between radical-genearatin
and radical scavenging systems, that is, increéssd
radical production or reduced activity of antioxida
defences or both. In diabetes, protein glycation an
glucose autoxidation may generate free radical&hnim
turn catalyse lipid peroxidation and tissue injury
(Zangiabadiet al., 2011). Hence, it reveals that diabetic
tissue injuries result from several agents and @ n
controllable only via inhibition of hyperglycemikig et al.,
2008). Namely, although in early stages of diah¢issues
injuries are induced via hyperglycemia, their pesgrin
latter stages are not related to hyperglycemia & ial.,
2008). Therefore, monitoring of blood glucose lsvel
solely is not sufficient in retarding diabetes

activities of the antioxidant enzymes, SOD and @Rd
increase lipid peroxidation marker, TBARS.

In this study, the administration of ethanolic extr
to Streptozotocin induced diabetic rats signifibant
reduces the elevated levels of AST, ALT, ALP, uaed
creatinine levels, increased protein synthesis and
ameliorated the morphological changes in both itrerd
and the kidneys of treated rats efficiently than
glebinclamide. The improvement of the heato-renal
morphology and function associated with treating th
diabetic rats with the extract could be attributedits
antidiabetic action resulting in alleviation of exkd
metabolic status in animals and to its potent aidant
potential resulting in membrane stability. Normal o
diabetic rats treated with the extract showed ecé@n
levels of both SOD and GPx and reduced levelspid li

complications. Thus, a suitable drug must have bothPeroxides. Also, the excellent recovery of renad an
antioxidant and blood glucose decreasing propertieshepatic function with treatment of the extract coble

(Ramesh and Pugalendi, 2006).
Liver enzymes such as AST, ALT, ACP and ALP are
marker enzymes for liver function and integrity rfikeét al .,

2006). These enzymes are usually elevated in acut@elong

hepatotoxicity or mild hepato-cellular injury (Kiet al.,
2006). AST and ALT were used as markers to asbess t
extent of liver damage in streptozotocin induceabdtic
rats (Kimet al., 2006). In addition to the assessment of

AST and ALT levels during diabetes, the measurementaISO has high levels of polyphenolic compounds such

of enzymatic activities of phosphatases such agl Aci
Phosphatase (ACP) and Alkaline Phosphatase (ALP) i
of clinical and toxicological importance as changes

their activities are indicative of tissue damage by

toxicants (Kimet al., 2006). In the current study, levels
of ALT, AST and ALP were significantly increased in
the serum of diabetic rats suggesting their leakema
damaged liver. Also, the diabetic hyperglycemiaucet
elevation in plasma levels of urea and creatimimach
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explained by the regenerative capability of theratt
renal tubules and hepatocytes.

Major secondary components from M. chamomile
to three different chemical classes:
sesquiterpenes, coumarins and flavonoides (Emam,
2012). The major components of the essential eil(gF
R-bisabolol and R-farnesene and the yield of the
essential oil from the flowers are about 0.4%. THant

The
coumarins, herniarin, umbelliferone and esculetaken
up approximately 0.1% of the total constituentseTh
major flavonoides components are apigenin, lutesfid
quercetin, which comprise 16.8, 1.9 and 9.9%,
respectively, of total flavonoides (Emam, 2012)u3h
chamomile is one of the richest sources of dietary
antioxidants which could explain their hepatoprttec

ascoumarins and flavonoides (Emam, 2012).
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Supporting to this, There is substantial evidentat t Al-Hashem et al.,, 2009a. In vivo, acute,
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that daily oral consumption of ethanolic extract of
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pronounced hypoglycemic effect but also reduce the
lipid peroxidation process as well as enhance the
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