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e Conclusions

1. Different active compounds were detected in theeags and
methanolic extract ofT. polium includes phenols, flavonoids,

tannins, saponins, glycosides and terpenes.

2. Presence of rutin flavonoid in both extracts andrgetin flavonoid

in the methanolic extract.

3. Both aqueous and methanol extract ®f polium have a
hypoglycemic activity in both normal and alloxamhrced diabetic
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obvious by their effects on total and absolute deyte count and

total immunoglobulin’s level.

 Recommendations
1. Isolation and purification of active compounds Tof polium and
investigate its hypoglycemic activity to detect wiex the
hypoglycemic activity of plant is due to specifictige compound(s)

or as a result of a synergistic effect of differeompounds.
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2. Investigate insulinotropic activity of. polium to ensure the effect

of plant extract on insulin action and secretion.

3. Investigate the antioxidant activity of plant antsere its effect on
enzymatic systems responsible for free radical ig¢io®m and on

free radical scavenging enzymes.

4. Histopathological study on the effect ®f polium on pancreas as
well as major organs of glucose metabolism inclusescle and

adipose tissue.
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Chapter one: Introduction and Literature Review )

1.1 Introduction

Herbal medicine is a growing area of Head#re that demands attention.
Plants have played a significant role in maintagninuman health and
improving quality of human life for thousands ofaye, and have served
human as valuable components of medici@sMudhaffar, 2009) World
Health Organization (WHO) estimated that around 80%octhe earth's
inhabitants rely on traditional medicine for thpnimary health care needs,
and most of this therapy involves the use of pkxtracts or their active
componentsAl-Ali, 2008). This is reasoned by the fact thatchognal plants

have advantages (low cost and less side effects)tbe conventionally used
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(Sumwa and Suryawarshi, 2001).

Diabetes mellitus is now taking place as a serlmadth care problem
in the 2% century. The number of people suffering from diebéds expecting
to increase from 150 millions actually to 220 noiis in 2010 and 300
millions in 2030. This explosive increase has ayeaposed a huge burden
on health-care systems and this will continue toraase in the future
(Eddoukset al., 2009).

Over the last few decades the reputation of herbaledies has

increased globally due to its therapeutic efficang safety. In recent years,
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numerous traditional medicinal plants were tested their antidiabetic
potential in the experimental animals (Srivastava., 1993).

There are more than 1200 plants species worldvinidieare used in the
treatment of diabetes mellitus and a substantialbar of plants have shown
effective hypoglycemic activity after laboratoryste The medicinal plants
provide a useful source of oral hypoglycemic comumtsufor the development
of new pharmaceutical leads as well as a dietapplsment to existing
therapies (Pandey, 2010).

One of these traditional hypoglycemic herbs Tiaucrium polium
(Gharaibehet al., 1988; Baluchnejadmojaradkt al., 2005) which belongs to

Il AlhiAatAaAn fFAarmnih:y ThAa ArntiAaAaiiA Avidbvant AF thAa Aviavdabh nAavia AFT Al ima A
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study. Parameters of evaluation were:

» Chemical analysis dF. polium extracts include chemical detection of
phenols, flavonoids, tannins, glycosides, saponiespenes, and
steroids in addition to detection of some flavoisousing thin layer
chromatography technique.

* Biochemical assay to (some enzymes associated Imwh function
include (GOT, GPT, and ALP), Blood glucose leveld dotal serum

protein).
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» Histopathological study to determine histopathatayieffect of
Teucrium polium extract on liver of treated mice.
* Immunological aspects include (Total and absolutaunts of

leucocytes, and total serum immunoglobulin level).

1.2 Literature Review

1.2.1 Teucrium polium L.

1.2.1.1 Common Names and Taxonomy

Arabic: Ja’'ada
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» Class : Magnoliopsida
» subclass: Asteridae

* Order: Lamiales

« Family: Labiatae

* GenusTeucrium

» SpeciesTeucrium poliumL.

1.2.1.2 Plant Distribution

T. polium L. is a wild-growing flowering plant belonging tbe family

Labiataeand is found abundantly in south western Asia, gerand North
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Africa (Abu Sittaet al., 2009). It is most common in Mediterranean cliraate
and the Middle East (Moghtader, 2009). In Iraq,ftet is found all over the
country especially in the northern regions as autbated by (Dr. Ali Al-
Mosawi, Department of Biology, College of Sciendajversity of Baghdad).

1.2.1.3 Plant Description

T. Polium is herbs, shrubs, or sub shrubs. An unusual featbithis
genus compared with other members of Labiatae & the flowers
completely lack the upper lip of the corolla. ltswers are small and range

from pink to white. This plant is a dwarf, pubesgearomatic shrub

mAamnAannnina~a ~vrAl laAaviAaa wnnidh AnvAllAA mmnAvAainAa AmdAdAdAdlhAAAd AfundaibA flAvnrAavA
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Figure 1.1: Field picture dfeucrium poliumL. (Tutin et al., 1993).

1.2.1.4 Chemical Constituents

The genusTeucrium is one of the richest sources of clerodane
diterpenes, and the new natural products are caoeviyn reviewed
periodically (Menichini et al., 2009). More than 220 of diterpenoids with a
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neo-clerodane skeleton have been isolated frorgghasTeucrium (Henchiri
et al., 2009). Phytochemical investigations had shovet Thpolium contains
various compounds, such as iridoids, flavonoids ditetpenoids (Eskandary
et al., 2007). Plants of this genus are rich in essentid, anainly
monoterpene, sesquiterpene hydrocarbons and oxggersgsquiterpenes.
(Menichini et al., 2009). Triterpenoids and steroids were alscatedl from
these plants (Henchigt al., 2009).Plants belonging to the genilisucrium
have been shown to contain different classes opooimds such as fatty acid
esters and polyphenolics. Number of flavonoids Haate been isolated from

T. polium species include cirsimaritin, cirsilol, cirsilingob-hydroxy-

L7 D AN bAatvarnaathhAvn flAaviAn A ~A~Ah niAaAKIA~ ArmimAanidE AaAllAavdaliiAaaAaiAA
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nociceptive, anti-bacterial, anti-hypertensive arahti-hyperlipedemic
(Ardestani and Yazdanparast, 2007).polium is one of the most fragrant
plants in saudi Arabia; it has been used as fedgifistomachic, vermifuge.
Infusion of tender parts is used in stomach anektintal troubles. The plant is
also used in a steam bath in colds and fevers (AtRphmaret al., 2004). It
has been used in the treatment of diabetis, hiegpdtgmorroid and stomach
pain in Turkish folk medicine (Bediet al., 1999). InJordanian traditional
medicine, the tea preparation of the aerial paitthe plant is used for the
treatment of abdominal colic, headache, diabetésasnan astringent (Abu

Sittaet al., 2009).T. poliumis used in Iranian folk medicine for treating many


http://cbs.wondershare.com/go.php?pid=1140&m=db

Chapter one: Introduction and Literature Review 1

diseases such as abdominal pain, indigestion, comeotd, diabetes, and

urogenital diseases (Rajabalian, 2008).

1.2.1.6 Biological Potentials and Phar maceutical Applications

T. polium has many biological and pharmacological activitids
summary of some of these potentials and applicatisnoutlined in the
following:

 Hypoglycemic and insolinotropic activitiess The hypoglycemic
activity of an aqueous decoction of plant aeriaftpavas tested in

normoglycemic and streptozotocin-hyperglycemic.ressults indicate
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polium on oral glucose tolerance test of normoglycemic and
streptozocin-induced diabetic rats and the numbpancreatic islets in
the diabetic form. In diabetic animals, the agueexsact caused a
significant reduction in the level of serum glucak&ing oral glucose
tolerance tests and the number of pancreatic iglets unit area

significantly increased (Mahmooe al., 2003).

« Anti-oxidant and free radical scavenging activity: Many of the
therapeutic benefit of. polium are often attributed to their antioxidant

andfree radical scavenging propertids this regard, methanol extract
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of T. polium protects red blood cells (RBCs) against lipid pe&tation
induced by 10 mM hydrogen peroxide (Substral., 2004). Another
study demonstrated that extractsTofpolium prepared using different
organic solvents (diethyl ether, ethyl acetate ambutanol) were
effective inhibitors o3-carotene oxidation (Kadifkova-Panovsitaal .,
2005). Aqueous extracts prepared from the foliageTo polium
suppressed iron (Reinduced lipid peroxidation in rat liver
homogenates to the same extent as Trolox, the waleble analogue
of vitamin E (Ljubuncicet al., 2005). Other researcher study reported
that adding fertilizer caused a significant concamin-dependent

tmArAn~n~Aa m ArnmtiAaviA Akt AAb iR AF HhA AL ARTRA RAlL A AAALAvA A
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» Hepatoprotective activities. Hepatoprotective activity of the ethyl
acetate extract of. polium L. was investigated using rats with GClI
induced liver damage. This study has demonstratpdtential liver
protective effect of th@. Polium ethyl acetate extragPanovskeet al.,
2007).

* Analgesic activities: The antivisceral pain effects @t polium was
investigated by (Abdolahiet al., 2003). This study demonstrated the
effects of T. Polium total extract and its essential oil on the writhin
test in mice. Results showed that visceral anaigeféects ofT. polium
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extract compete considerably with those of indomethand hyoscine .
This study confirms the antivisceral pain propertof T. polium and

suggests a good place for it in antispasmodic gaesan human.

1.2.2 Diabetes mellitus

The term diabetes mellitus describes a metabo$fiorder of multiple
etiology characterized by chronic hyperglycemia hwitlisturbances of
carbohydrate, fat and protein metabolism resulfmogn defects in insulin
secretion, insulin action, or both. The effectsdidbetes mellitus include

long—term damage, dysfunction and failure of vasicargans. Diabetes

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

enaency 1o Ketosis ana aiapetc KetoacClQosis aardnsolute neea 1or msulin
treatment (Scobie, 2007).

Type 2 diabetes mellitus is a complex disease maindracterized by
impaired insulin action and/or insulin secretioryprglycemia is the result
of multiple defects in insulin action and glucosmsng. In type 2 diabetes,
the ability of insulin to stimulate glucose uptakenuscle and fat is impaired,
suppression of glucose production in liver and llips in adipose tissue is
impaired, whereas glucose fails to stimulate imsg&cretion and suppress its
own production in liver and uptake in muscle. Ratewith type 2 diabetes

have fasting hyperglycemia, which is greatly detagd by the magnitude of
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the increase in hepatic glucose production. Thigeimse is largely accounted
for by a marked enhancement in the rate of glucgeeesis despite elevated
insulin levels (Prodi and Obici, 2006).

Increasing evidence from both experimental and iadin studies
suggested that oxidative stress plays a major iroléhe pathogenesis of
diabetes mellitus and free radicals are formedrdEmtionately in diabetes
by glucose oxidation, non-enzymatic glycation aftpin and the subsequent
oxidative degradation of glycated proteins (Mari@hal., 2003; Mehta et al.,
2006) .

Abnormally high levels of free radicals and the @litaneous decline of

AntinviAdAant AAfAannAan mrAaAhAaniAankAaAa mAaAvr laaAd +A AavafmAllalary AvaAanAllAA
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complications of diabetes mellitgslohamedet al., 1999).

Free radicals are generated as by-products of nomedular
metabolism; however, several conditions are knowmlisturb the balance
between ROS production and cellular defense mest@niThe increase in
the level of ROS in diabetes could be attributedhigr higher production
and/or lower destruction by non-enzymatic and eratygrsuch as superoxide
dismutase (SOD), glutathione peroxidase (GPx) atdlase (CAT) whose
activities contribute to eliminate superoxide, lpgkn peroxide and hydroxyl
radicals (Sot@t al., 2003).
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Levels of these antioxidant enzymes critically uefice the
susceptibility of various tissues to oxidative strand are associated with the
development of complications in diabetes. Also ikiparticularly relevant
and dangerous for the beta islet, which is amoogédhissues that have the
lowest levels of intrinsic antioxidant defeng®&est, 2000; Robertson, 2004).

In diabetes mellitus, alterations in the endogendwee radical
scavenging defense mechanisms may lead to ineféeccavenging of
reactive oxygen species, resulting in oxidative agenand tissue injury. In
recent years, much attention has been focusedeorolé of oxidative stress,

and it has been reported that oxidative stress oomgtitute the key and
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1.2.4 Alloxan

The majority of studies published in the field dhmopharmacology
between 1996 and 2006 employed two models, Strefmon (69 %) and
alloxan (31 %) are by far the most frequently udaths and this model has
been useful for the study of multiple aspects ef disease. Both drugs exert
their diabetogenic action when they are adminidtengarenterally:
intravenously, intraperitoneally or subcutaneou3lye dose of these agents
required for inducing diabetes depends on the dnspacies, route of

administration and nutritional status (Frode andi&ies, 2008).
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The cytotoxic action of these diabetogenic agestsmediated by
reactive oxygen species, but both drugs differheirt mechanism of action
(Federiuket al., 2004; Lei et al., 2005).

Alloxan is a toxic glucose analogue, which selad{ivdestroys insulin-
producing cells in the pancreas when administeseaddents and many other
animal species. This causes an insulin-dependeattetis mellitus (called
"Alloxan Diabetes") in these animals, with charastes similar to type 1
diabetes in humans.

Alloxan is selectively toxic to insulin-producingapcreatic beta cells

because it preferentially accumulates in beta délleugh uptake via the
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dismutation to hydrogen peroxide with a simultareeouassive increase in
cytosolic calcium concentration, which causes raj@dtruction of pancreatic
B-cell. The range of the diabetogenic dose of aliasaquite narrow and even
light overdosing may be generally toxic and mayseathe loss of many
animals. This loss is likely attributed to kidneyotilar cell necrotic toxicity,

in particular when too high doses of alloxan areniatstered (Frode and
Medeiros, 2008).
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1.2.5 Diabetes and blood glucose level

Carbohydrates considered to be the main sourcel Isiogar in addition
to the interconversion of fructose, galactose, madnose into glucose inside
liver before releasing into the blood stream. Imion, glycogenolysis in
liver and muscle cells represent another sourcévlodd glucose. Also,
glucose can be synthesized from non- carbohydsaiesces such as amino
acids, glycerol and lactic acids by gluconeogenesikh primerly occurred
in liver. Insulin hormone has three mechanisms awelr blood glucose;
stimulate glucose oxidation in the sensitive tissaach as brain, liver, and

muscle and stimulate uptake of (5% of glucose)imr land converted it into
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presence in urine) and affect osmotic pressureslts end result in excessive
urination (polyurea) and finlly dehydration and athiead to increasing water
drinking (polydipsia) (Edwardet al., 1995)

Blood glucose level considered to be the main facto insulin
secretion process because of its direct effectamcneatic beta cells. It had
been suggested two mechanisms; presence of spglifiose receptors on
beta cells stimulates insulin secretion. The secnadhanisms suggested that
one or more metabolite of glucose metabolism inbiela cells which might

stimulate insulin biosynthesis and secretion (Masi@l., 1998).
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Diabetes decrease glucose uptake by liver becaligedaction of
hepatic glucokinase activity which play a role e tregulation of glucose
levels (Matschinskyt al., 1998).

In addition, absence of insulin result in decregsh glycogenesis by
lowering glycogen synthetase activity and incregsih glycogenolysis by
increasing activity of glycogen phosphorelase. Asresult, liver cells
compensate glucose deficiency by gluconeogenesishwincreased as a
result of glucagon and cortisol hormons. On thesiotiand, diabetes direct
body cells to use lipids as a source of energyihgato increasing lipolysis

of lipids into fatty acids and glycerol which entglucose biosynthesis
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and facilitates the entry of glucose into othergdearal tissues (Robeet al.,
1984).

If the body is unable to regulate glucose levelprapriately, blood
glucose levels will become elevated and have ativegaffect on health.
Diabetes or insulin resistance syndrome resultlavated glucose levels.
Increased glucose levels can lead to micro vasclid&ase and increase the
risk of cardiovascular disease, amputations, bisdn kidney disease and
others. The American Diabetes Association definéssing plasma glucose

level of < 100 mg/dl as normal, and a level of 1@®& mg/dl as impaired
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fasting glucose, for those without diabetes (GuerfRRomero and Rodriguez-
Moran, 2006).

1.2.6 Diabetes and serum protein level

Serum contains over one hundred individual protegech with a
specific set of functions and subject to specifariation in concentration
under different pathologic conditions (Alper, 1974)

Serum proteins can be divided into two major typadumin and
globulin which in turn divided inta1, o2, B, andy globulins and the latter

represent total immunoglobulins (Pamela and Ricgha@05). Majority of
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Serum  proteins nave severdl tuncuons; aipumin  payroie  1n
maintaining osmotic pressure of plasma and transgome dissolved
metabolites, while some of globulins transport aliasd materials in addition
to major function of gamma type in immunity (Pamated Richard, 2005).

It had been reported that insulin inhibit proteagagabolism and in the
same time increase amino acids entry into musdle \da active transport of
amino acids includes alanine, valine, lucine, aydige causing increasing of
protein anabolism (Ganong, 1993).

One of diabetes complications are diabetic nephihypahich increase

protein secretion through urine (protein urea) (Bdiset al., 1995). The
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major proteins are immunoglobulins followed by aibns (Moranoet al.,
1994). This reasoned by increasing permeabilityapillary blood vessels of
kidney (Ganong, 1993).

1.2.7 Liver function enzymes

1.2.7.1 Aspartate Amino- and Alanine Amino-Transfer ases

Enzymes are mostly proteins that act as biologiatdlysts to speed up
the rates at which chemical reactions occur by towgethe activation energy,
and therefore without assistance of enzymes masieothemical reactions of

metabolism would barely proceed at all (Atlas, 1995
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medicinal plants In reducing these ettects. | heggrne evaluations of AS |
and ALT levels are important in assessing the degriehepatic damages
(Kokdil et al., 2005; Sanmugapriya and Venkataraman, 2006).

1.2.7.2 Serum Alkaline Phosphataes

Alkaline phosphatase (ALP) is an enzyme found Iirtissues, and its
function is to catalyze the hydrolysis of phosphasters in an alkaline
environment; resulting in the formation of an ongaradical and inorganic

phosphate (Reichling and Kaplan, 1988). Tissuesh wiarticularly high
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concentrations of ALP include liver, bile ductsagtnta, kidneys and bones,
and in a lower amount in intestines and leukocgkentonet al., 2001).

Damaged or diseased tissues release the enzymehmtblood, so
serum ALP measurements can be abnormal in manyitcos] including
bone disease and liver disease. Serum ALP is atseased in some normal
circumstances (for example, during normal bone gipwr in response to a
variety of drugs (Friedmaet al., 1996).

1.2.8 Immunological Parameters

1.2.8.1 Total and Absolute Counts of L eucocytes
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eosinophils and basophils), and each type of tlvedle is commenced to
carry out an immune function (Roétal., 2001).

The neutrophils are mainly involved in the innat@miune system to
carry out phagocytosis, while lymphocytes repretiemthumoral and cellular
arms of specific immunity. Monocytes are involved carrying out
phagocytosis, but they are also professional amtigeesenting cells.
Eosinophils are involved in allergic and inflammatoeactions, as well as,
parasitic infections. Basophils release histamirmgparin and some
pharmacological mediators of immunological reaci¢Richard and Pamela,
2008).
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Due to these diverse immunological functions, tleemal counts of
leucocytes (total and absolute) can be deviatednbsctions, radiations,
environmental pollutants, drugs and products ofiomeal plants(Ad’hiah et
al., 2008).

1.2.8.2 Total immunoglobulin level

Immunoglobulins are glycoprotein molecules, whieck produced by
plasma cells in response to an immunogen and fam@s antibodies. The
immunoglobulins can be divided into five differemtasses based on

differences in the amino acid sequences in thetaohsegion of the heavy
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of the host. However, often the binding of an ardip to an antigen has no
direct biological effect; rather, the significantological effects are a
consequence of secondary "effector functions" tibadies (Mayer, 2008).
Since the introduction of moving-boundary electra@sis by

(Tiselius, 1937) and the subsequent use of zonetreforesis, serum
proteins have been fractionated on the basis of ¢textrical charge into five
classical fractions: albumin, alphal, alpha2, betag gamma proteins.
Approximately fifteen serum proteins have been istligxtensively because

they may be measured easily (Ritzmann and Daldigl&); 1982).
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2.1 Materials
2.1.1 Apparatus and Equipments

The general laboratory apparatus and equipmentschwiwere

employed in the present study were listed below:

Equipment Company / Origin
Accu check system Roche / Germany
Autoclave SES little Sister / England
Centrifuge Beckman / England
Digital camera Mercury / China
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Micropipette Gilson / France
Microtome Gallenkamp / England
Oven Osaw / India
Reflotrone plus Roche / Germany
Shaker incubator Gallenkamp / England
Soxhlet Electrothermol / England
Spectrophotometer Optima / Japan

Water bath Gallenkamp / England
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2.1.2 Chemicals

The chemicals which were employed in the presentystvere listed

below:
Chemical Material Company / Origin
acetic anhydride Fluka/ Switzerland
Alloxan BDH / England
Canada Balsam BDH / England
Chloroform BDH / England
Dextrose solution ADWIC / Egypt
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Lead acetate (C#Coopb) Fluka/ Switzerland
KH,PO, BDH / England
Lieshman Stain Merck/ Germany
Methanol Fluka / Switzerland
Methylene blue Fluka / Switzerland
Na,HPQO, (anhydrous) Fluka/ Switzerland
Potassium hydroxide (KOH) Fluka / Switzerland

Potassium iron cyanide BDH / England
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Quercetin Standard Sigma/ U.S.A.
Rutin Standard Sigma / U.S.A.
Sodium hydroxide (NaOH) Sigma / U.S.A.
sulphuric acid Sigma/ U.S.A.
Xylene BDH / England

2.1.3Laboratory Prepared Solutions and Reagents

I. Leucocyte diluent The solution was prepared by adding 2 ml of glaci

acetic acid to 98 ml of distilled water, in additito a few drops of methylene

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

Iv. Leishman stain bufter. The bufter was prepared by mixing together
5.447 grams of N&PQ, (anhydrous) and 4.752 grams of §D,. Then, a
gram of the mixture was dissolved in 2 liters doftilled water, and the pH
was adjusted to 7.0 (Colleeal., 1996).

v. Haematoxylin stain The stain solution was ready supplied by the
Histopathology Department at Educational Labora®of Medical Baghdad
City.

vi. Ferric chloride solution (1%): The solution was prepared by dissolving
1gram of ferric chloride in 100 ml of distilled veait(Colleeet al., 1996).
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vii. Sodium hydroxide solutiort The solution was prepared by dissolving 40
mg of sodium hydroxide in 1000 ml of distilled wa{€olleeet al., 1996).

viii. Potassium hydroxide solution It was prepared by dissolving 50 grams
of potassium hydroxide in 100 ml of distilled wa(@olleeet al., 1996).

IX. potassium iron cyanide (1%): The solution was prepared by dissolving
1gram of ferric chloride in 100 ml of distilled veait(Colleeet al., 1996).

2.1.4 Laboratory Diagnostic Kits

I. ALP strips for measurement of alkaline phosphatae activity
(Roche / Germany)
ii. GOT strips for measurement of aspartate amino+tansferases activity
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4. Gel blotter strips
5. protein Diluent Solution
6. Sample Templates
v. Reagent strips for urinalysis(Cybow / Korea)
vi. Sugar strips for measurement of blood glucoseVel(Roche / Germany)

vii. Total serum protein kit (Human / Germany)

» Kit Components

1. Color Reagent (RGT) consist of:
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» Sodium hydroxide 200 mmol/l
» Potassium sodium tartrate 32 mmol/l
o Copper sulfate 12 mmol/l
* Potassium iodide 30 mmol/I

2. standard (STD) consist of:
» protein 809/l
» sodium azide 0.095 %

2.1.5 PlantMaterial

The plant taxonomist Professor Dr. Ali Al-Mosawy giiartment of
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National Center for Drug Control and Research) t&ir age at the start of
experiments was 2-4 months, and their weight wa3322§rams.

Mice were kept for one week for acclimatizationdyefbeing used in
the experiments. They were divided into groups, @ach group was housed
In separate transparent plastic cages with staiske®| cover lids.

The animals were maintained at a temperature &22C- and they had
free excess to food (standard pellets) and wateug/n out the experimental

work.
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2.2 Methods

2.2.1 Plant Extraction
The dried aerial parts of. polium (leaves, stem and flowers) were

powdered using a coffee grinder, and then extragtgd two types of
solvents (distilled water and methandt) the methanol extraction, 25 grams
of the processed plant were extracted in 250 nthefmethanol (70%) using
the Soxhlet apparatus. The obtained extract was ¢éwaporated at 37°C in
the incubator and the resultant crude extract wameh at -20°C until use to
prepare the required doses (Arokiyastagl., 2007)

In the aqueous extraction, 25 grams of the prodegdant were

macerated in 250 ml of boiled distilled water fa@r &rs in shaking incubator
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alcoholic plant extract was mixed. Appearance aEkdreen color indicates a
positive result (Harborne, 1984).

il. Flavonoids: The detecting solution was prepared by mixing MO of
ethanol (50%) with 10 ml of potassium hydroxide &0 and then 5 ml of
this solution was added to 5 ml of the plant exttréibe appearance of yellow
color was an indicator of the presence of flavoaditafferet al., 1983).

lii. Tannins: The procedure of (Harbone, 1984) was used fod#tection of
tannins. In this procedure, 50 ml of each extraas$ wqually divided into two
conical flasks. For the first one, lead acetatatsm (CHCOOPD) (1%; w/v)

was added and the appearance of jelly pellet wassidered a positive
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reaction, while for the second flask, ferric chilrisolution (FeG) (1%; w/v)
was added and the appearance of blue color wasdaraior for the presence
of tannins.

Iv. Glycosides This method was done according to the methodritbestby
(Harbone, 1973).

Non hydrolysed extract

Equal amount of the plant extract was mixed witlhlidg reagent in
the test tube, and then boiled in the water bathafmut 10 minutes. The
development of red precipitate indicates a positsgeilt.

Hydrolysed extract
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* A solution of plant powder was shaken vigorouslyaitest tube. The
formation of foams standing for a time indicateoaipve result.

* Five ml solution of plant powder was added to 1-8ah3% ferric
chloride solution. The development of white pre@f@ indicate a
positive result.

vi. Terpenes and steroidsone ml of a solution of plant powder participated
in a few drops of chloroform, and then a drop adtecanhydride and a drop
of concentrated sulphuric acid were added, brovetipitate appered which
represents the presence of terpenes. The appeatdeek blue color after
few minutes indicates the presence of steroiddaisary, 1999).
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2.2.2.2 Detection of Flavonoid Compounds by TLC

The procedure of Harborne (1984) was followed, ol a silica gel
TLC plate (200x200x0.25mm) was activated in thenoae 110°C for one
hour, and after cooling the plate at room tempeeaaround 30 minutes), a
marginal line was drawn on the upper and lower sifi¢he plate with a
distance of 2 centimeters from the margins. Ondier line of the plate, 25
ul of aqueous and methanol extract (100 mg/ml) #nedsame volume of
guercetin (10 mg/kg) and rutin (10 mg/kg) standaeas applied. After around
5-7 minutes, the plate was placed in a jar-clogstiesn containing the mobile
phase {-BuOH : HOAc : HO at a ratio 4:1:5), and the system was left for
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2.2.3 Experimental Induction of Diabetes in mice

Three doses of alloxan monohydrate were evaluatethéir effect in
induction of experimental diabetes, 40, 60, and d@@kg body weight and
the effective dose was 100 mg/kg. Mice were ingchetraperitoneally
(within 3 minutes from dose preparation) with frigslprepared alloxan
monohydrate solution at a dose of 100 mg/kg (pexpdoy dissolving
required dose in 0.2 ml of 0.9% NacCl solution). 8%xtrose solution was
administered orally to combat the immediate hypogigia that could occur.

Blood glucose was observed 20 hrs after alloxanisgBushrutaet al., 2006).
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Diabetes was confirmed by testing blood glucosd wdixtrose strips
read by Accu-Chek active system or glucose in usyerine strips clinically
used. Mice showing a blood or urine glucose comaéinh of less than 250
mg/100 ml were excluded (Thurstehal., 1974).

2.2.4 Experimental Design

The experiment was designed to assess the effett®adoses (250,
500 mg/kg) ofT. Polium aqueous and methanol extract on the investigated
parameters in normal and alloxan-induced diabet@enilrhe plant extracts
were given orally using gavage needle as a singée 0.2 ml) per day and

for 7 days, and then the mice were sacrificed iy 8afor laboratory

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

» Groups IV: normal mice treated witfi. polium methanol extract at a dose
(500 mg/kg).

» Groups V: normal mice treated witfi. polium methanol extract at a dose
(250 mg/kg).

* Group VI (Diabetic): alloxan-induced diabetic mice treated with only
distilled water.

.» Group VII: alloxan-induced diabetic mice treated withpolium aqueous
extract at a dose (500 mg/kg).

» Group VIII: alloxan-induced diabetic mice treated withpolium aqueous

extract at a dose (250 mg/kg).
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» Group IX: alloxan-induced diabetic mice treated withpolium methanol
extract at a dose (500 mg/kg).
» Group X: alloxan-induced diabetic mice treated withpolium methanol

extract at a dose (250 mg/kg).

2.2.5 Biochemical Tests
2.2.5.1 Blood Glucose Level

Blood glucose level was measured with commercialgxtrose
measurement strips read by Accu-Chek active system.

Sample required and testing time:Accu-Chek active meter requires 1-2 puL
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2.2.5.2 Total serum protein level
(A) Principle

The total protein was evaluated in mouse serungusicommercial kit
produced by Human company based on photometriciowtric of Biuret. In
which cupric ions react with protein in alkalineligon to form a purple
complex. The absorbance of this complex is propodi to the protein
concentration in the sampleWg¢ichselbaum, 1946; Josephson and
Gyllensward, 1957).
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(B) Assay
Two test tubes (sample and standard) were usedth@ntbrthcoming

reagents were added as shown in table 2.1.

Table 2-1: pipetting scheme for measuring totaliseprotein.

Pipette into cuvettes Reagent blank Sample/(STD)
Sample/(STD) 20 pl
(RGT) 1000 pl 1000 pl

Mix, incubate for 10 min. at 2025 °C. Measue the absorbance of the
sample and (STD) against the reagent blank withinB@min. (AA)
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The activity of liver tunction enzymes aspartate ireytransterase
(AST), alanine aminotransferase (ALT) and alkalpm®sphatase (ALP) were

measured in the sera of mice by Reflotrone plutesysfigure 2.2).
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the plasma. In the presence of G@Iketoglutarate and alanine sulfinate are
converted to pyruvate and glutamate. In a secoaction step, catalyzed by
pyruvate oxidase, the resulting pyruvate is cleawved acetyl phosphate,
carbon dioxide and hydrogen peroxide. In the presef POD, the hydrogen
peroxide converts an indicator into its oxidizedebform (Deneke, 1985):

GOT
a-ketoglutarate + Alanine sulfinate——— glutamate + pyruvate + $©

PyQOD
pyruvate + PQ*+0O,+H,O0 —— acetyl phosphate +,8, + CO;

POD
H,O, + indicator (red.) ——— Indicator (0x.) + KO
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Endogenous pyruvate is eliminated in a prelimineggction. At a
temperature of 3T the formation of the dye is measured kinetically567
nm as a measure of the enzyme activity of GOT hadésult displayed after
124 seconds.
2.2.5.3.2 ALT (GPT)

Test principle: After application to the test strip, the sampleaointo the
reaction zone, in the case of blood after separaiiothe erythrocytes from
the plasma. In the presence of GRKketoglutarate and alanine are converted
to pyruvate and glutamate. In a second reactign, st&alyzed by pyruvate

oxidase, the resulting pyruvate is cleaved intotyhcphosphate, carbon
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Endogenous pyruvate is eliminated in a prelimineggction. At a
temperature of 3T the formation of the dye is measured kinetically567
nm as a measure of the enzyme activity of GPT heddsult displayed after
140 seconds.
2.2.5.3.3 Alkaline phosphatase (ALP)

Test principle: After application to the test strip, the sampleaointo the

reaction zone, in the case of blood after separaifothe erythrocytes from
the plasma. ALP hydrolyzes o-cresolphthalein phasplo o-cresolphthalein
and transfers the phosphate group to the accemil®mcoie methylglucamine.

The coloured hydrolysis product o-cresolphthalbat is produced per unit of
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time under alkaline conditions is directly proponal to alkaline phosphatase
activity (Haenseler, 1997):

ALP
o-cresolphthalein phosphate + methylglucamire—— o0-cresolphthalein

+ methylglucamine phosphate
Dye formation is determined kinetically at'87as a measure of the enzyme
activity of ALP. The result is displayed after apgmately 135 seconds.
Procedure: (same for GOT, GPT, and ALP)

* The test strip was unwrapped

» Using Reflotrone pipette, the sample material waswd (sample

required is 30uL) and applied as a drop to thereesftthe application
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2.2.6 Histopathological Study
The liver was fixed in 10% formalin for 48 hrs, atiek procedure of
Bancroft and Stevens (1982) was followed to prepaestions for

histopathological examinations. The procedure tBrad as the following:

I. Washing: The specimen was placed in 70% ethanol overnight.
ii. Dehydration: The sample was dehydrated with ascending concrmtsat
(50, 70, 90 and 99)% of ethanol. There were 2drrgdch concentration.

lii. Clearing: The sample was placed in xylene for 2 hrs.
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iv. Infiltration : The sample was first placed in paraffin-xylenel)Xfor 30
minutes at 57-58°C, and then in paraffin alonefars at 60-70°C.

v. Embedding The sample was embedded in pure paraffin wax tiimgel
temperature: 60-70°C) and left to solidified atmo@mperature.

vi. Sectioning The paraffin block was sectioned (rotary micro&nat a
thickness of 5, and then the sections were trenesféo a slide covered with
Mayer's albumin. The section of tissue was placed water bath (35-40°C)
for few seconds.

vil. Staining: The slide was first placed in xylene for 15-20nuaies,

descending concentrations (90, 80 and 70)% of eti{&wmo minutes for each
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with a cover slip. Then, the slide was examinedrasicopically to inspect the

histopathological changes.

2.2.7 Immunological parameters

2.2.7.1 Total Leucocyte Count

Blood samples were collected by heart puncturegusindisposable
insulin syringe (1ml) then samples were kept in TP anticoagulation
tubes. The method of Haen (1995) was followed, Inictv an aliquot of 0.02
ml blood was mixed with 0.38 ml of leucocyte dilti@m a test tube, and left

at room temperature for 3 minutes. A drop of th&tare was applied to the
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surface of Neubauer chamber under the cover siigh,tlle chamber was left
for 3 minutes to settle the cells. The leucocytesewcounted in 4 large
squares (each with 16 small squares), and the c¢otait of leucocytes was

obtained using the following equation:

number of cells counted

Total Count (cell/cu.mm.3 2 x 20X 10

2.2.7.2 Absolute Count of Leucocytes

One drop of blood was smeared on a clean slidgasiother slide and

left for air-drvina at room temperature. The smeas stained with Leishman
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Total count of cells

2.2.7.3 Total serum immunoglobulin level by proteirelectrophoresis
1. Principles and methodology

The (Hellabio company) agarose gels for proteirctedphoresis were
intended to be used fam vitro diagnosis and they enable the quantitative and
gualitative estimation of proteins in serum andeothiological fluids. The
clinical use of electrophoresis in protein analygenerally is based on the
simple electrophoretic separation of proteins atiogr to their relative

mobility and molecular weight, into aloumin, alpbhaalpha-2, beta-1, beta-2
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and gamma globulin's in spite of knowledge thatheat the classical
electrophoretic zones may contain more than oneommajoteins.(Laurel,
1972; Jeppssonet al., 1979; Killingsworth, 1979).

2. Procedure
1. Serum samples were diluted to a ratio of 1:3 witbtgain diluent
solution (20 pl + 60 pl).
2. The electrophoresis chamber was filled with adeguailume of
electrophoresis buffer.

3. The agarose gel was put on the plate in a horizposition.
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sample template and gel blotter strip was gentijmoeed and
discarded.

9. The gel was placed on the gel carrier with the upstairs and the
sample on the cathodic side, put it in the tank tdmk was connected
to the power supply and run 20 min. / 120 volts.

10.The gel was completely dried with hot air (lessnth&°C) and
stained it for 5 min. with protein staining solutio

11.The gel was destained for 5 min. in three-destgirsiolution baths,

subsequently.
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12 The gel was dried again with hot air and the resukre evaluated by

Hellabio Scanner.

2.2.8 Statistical Analysis

The values of the investigated parameters werengivéerms of mean
+ standard error, and differences between means assessed by analysis of
variance (ANOVA), least significant difference (LyBnd Duncan test. The
difference was considered significant when the abilty value was equal or
less than 0.05.

A further estimation was also given; it was treattrefficiency (Perez-
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The values of the body weights and blood glucoselsebefore and
after treatment were expressed as mean + SE, #ededces between means
were assessed by paired student’s t-t€ee difference was considered
significant when the probability value was equaless than 0.05.

All statistical analysis of investigated parametesss assessed using
the computer program (SPSS v. 7.5).
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Chapter Three: Results and Discussion A

3.1 Plant Extracts
3.1.1 Percentage of Extracts

Aqueous extraction resulted in 1.48g representi@g% per 259 of the
raw plant material. While for methanol extractiogield was 2.16g

representing 8.64% per 25¢g of the raw plant mdteria

3.1.2 Chemical Detection of Plant Extracts

Chemical detections ofl. Polium aqueous and methanol extracts

revealed that flavonoids, phenols, tannins, samom@ind glycosides were
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Metabolite Extract Extract
Phenols + +

Flavonoids
Tannins

Glycosides
Saponins
Terpenes
Steroids - -

n
n
T
T

+ |+ |+ +

+: Positive reaction
- : Negative reaction
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3.1.3 Detection of Flavonoid Compounds by TLC

The plate was examined under UV light to detect $aparated
flavonoid compounds in the aqueous and methanolicag samples as
compared with standard flavonoid and the \Rilues (Figure 3.1). As
suggested by spots formed and \Rilues of the separated extracts, the
flavonoid rutin was present in both extracts. Rutas identified and isolated
from T. Polium by (Sharififaret al., 2009). While the flavonoid quercetin was
present in the methanol extract only. GC-MS analgdiT. polium extract
revealed the presence of quercetin as reportedrogstset al. (2006).

Quercetin was reported to be one of several flamsnpresent inr. polium
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mmp Quercetin standard = Rutin standard
=)  Aqueous extract —_— Methanol extract

Figure 3.1: Thin layer chromatography of aqueoutsraasthanol extract of
aerial partsl. polium.
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3.2 General parameters and body weight of experiméal mice
Experimental alloxan-induced diabetic mice exhibitell diabetes
symptoms including (hyperglycemia, polydipsia, piggia, polyuria and
glucosurea [urine sugar++ ~ +++4]) and loss of body weight (R 0 .05).
Normal mice treated with distilled water (contr@howed no change in
physiological activities and body weight during tperiod of treatment
suggesting that experimental conditions (nutritimmnidity, and light) had no
effect on body weight. Howevefl. polium-treated diabetic mice showed
signs of recovery in body weight gains at the efdhe experiment as

compared to non-treated diabetic mide.polium extract had no effect on
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@ Aqueous (. polium) 500 29.5+0.6 28.9 2.7
S Aqueous (. polium) 250 32.1+04 31.3+3.2
C_Es Methanol (T. polium) 500 26.2+0.3 25.4 £ 2.4
g Methanol (T. polium) 250 23.6+0.2 23.1+1.1
Diabetic + (distilled water) 0.0 33.5+0.9 26.2+1.9
Aqueous (. polium) 500 34.8+0.8 31.8+3.3

E @ Aqueous (. polium) 250 31.1+15 28.0 1.7
o = Methanol (T. polium) 500 31.0+0.5 29.2+0.9
- Methanol (T. polium) 250 244 +0.6 225+0.9

* Significant difference (< 0.05) between means before and after treatment

for each group.
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It is well known that alloxan, induces formationsafperoxide radicals
which dismutate to hydrogen peroxide with simultaseemassive increase in
cytosolic calcium concentration resulting in a dapdestruction off
pancreatic cells (Fréde and Medeiros, 2008). Th&rdys a large number of
B cells, resulting in a decrease in endogenousimsellease, which paves the
way for the decreased use of glucose by the tis@Qeset al., 2008) and
leading to increase breakdown of stored carbohgdrdipids, and proteins to
compensate the deficiency of glucose. Using of aaybrates, lipids, and
proteins as a source of energy causing lose of heeight (Pamela and
Richard, 2005).
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glucokinase was elevated By Polium. Another study by (Esmaeili and
Yazdanparast, 2004) showed the anti-diabetic effsctT. polium and
insulinotropic potential had been tested byianvitro investigation using
pancreatic rat islets. Similar result was obtaingd azdanparast. al (2005)
who reported thatT. Polium extract probably without metabolic
transformation, was able to reduce blood glucoseldethrough enhancing
pancreatic secretion of insulin. This result canme accordance with
Abdelmoaty et. al (2010) who reported that quercetin could prevent
hyperglycemia induced by streptozotocin in ratswéts suggested that this

effect was owing to its antagonistic effect to mnetvdecrease of pancreatic


http://cbs.wondershare.com/go.php?pid=1140&m=db

Chapter Three: Results and Discussion &

activity of antioxidant enzymes (catalase, glutatlei peroxidase and
superoxide dismutase) induced by streptozotocin.

3.3 Biochemical Effects ofl. Polium Extracts

3.3.1 Blood glucose level

The blood glucose level in normal mice treated vdiktilled water
(control) was observed during the period of treatimehich revealed that
experimental conditions (nutrition, humidity, anghit) did not have effect on
the blood glucose level. A marked elevation in diagucose levels was
measured in non-treated diabetic group. Diabeticenireated with both

extracts exhibitea significant decrease in blood glucose level as @egbto
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Aqueous (. polium) 500 180.7 +9.1| 161.5+12.9
TEG @ Aqueous {T. polium) 250 187.5+10.4 180.1+7.9
g S Methanol (T. polium) 500 185.7 +6.0| 158.5 + 18.7
Methanol (T. polium) 250 165.0+15.2 156.2 + 8.7
Diabetic + (distilled water) 0.0 624.7 + 13.4| 744.2 +36.2
Aqueous {T. polium) 500 582.5 + 23.4| 418.0 +10.1
E Q Aqueous (T. polium) 250 560.7 + 17.2| 485.2 +10.4
= Methanol (T. polium) 500 573.0+26.0 363.0+23.9
= Methanol (T. polium) 250 563.5+7.9| 464.7+4.38

* Significant difference (< 0.05) between means before and after treatment
for each group.
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Depending on our results it is clear that oral adstiation of both
extracts ofT. polium showed hypoglycemic effect on normal and diabetic
mice. This result agreed with Iriadaet. al (2006) who reported the
hypoglycemic action ofT. polium extract suggest more than possible
mechanism of action. One of which the potentiabdbmsulin action released
from pancreati@-cells.

It had been found thdlhe hypoglycemic effects of the aerial parts of
polium may be due to its content of flavonoids and/ordagids (Zalet. al
2001). Other researchers suggested that the hygoglg activity was due to
the presence of several flavonoidsTinpolium. One such flavonoid with
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due to their antioxidant activity by various mecisams, e.g., by scavenging
or quenching free radicals, by chelating metal j@ndy inhibiting enzymatic
systems responsible for free radical generatioal{&dt al., 2004; Dias €t al.,
2005).

Now, it is widely accepted that dietary polypheoslisuch as
flavonoids might play an important role in protegtithe body against chronic
diseases, such as diabetes mellitus (Keedt 2002).

Similar observation was obtained by Jeloddr al (2005) who
suggested that the hypoglycemic effect of plantghtibe due to the presence

of insulin-like substances, stimulationBtells to produce more insulin, high
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level of fiber which interferes with carbohydrateébsarption or the
regenerative effect on pancreatic tissue.

3.3.2 Liver Function Enzymes

3.3.2.1 Aspartate and Alanine Amino-Transferases (AT and AST)

The non-treated diabetic mice showed a signifigantease in the
activity of AST (447.0 IU/L) as compared to contr(®90 IU/L) with
treatment efficiency (+54.1%), while the normal gpe treated with both
extracts ofT. polium did not show a significant change in the activityA&T
as compared with control group. Diabetic mice gdatith both extracts also

showed no significant change in the activity of A& compared with non-
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= AYUEULUS (I . punulily) £2U £9Y.10 T LU.I - 1U.4
C_é Methanolic (T. polium) 500 2625+11.5 -94
2 Methanolic (T. polium) 250 265 +27.0 - 8.6
Diabetic + (distilled water) 0.0 447 + 2.6 +54.1
@ Aqueous (. polium) 500 401 +48.9 +38.2
% Aqueous (T. polium) 250 3702+ 1.4 +27.6
© | Methanolic (T.polium) | 500 | 399.25:29.8 | +37.6
'CQE Methanolic (T. polium) 250 432 +6.5 +48.9

*Different letters: Significant difference 0.05) between means of column.


http://cbs.wondershare.com/go.php?pid=1140&m=db

Chapter Three: Results and Discussion &y

The non-treated diabetic group showed a significaotease in the
activity of ALT (98.0 IU/L) as compared to contrg¢b0.0 IU/L) with
treatment efficiency (+96%), whereas the normalugsotreated with both
extracts ofT. poliumdid not show significant change in the activityAdfT as
compared to control.

The diabetic groups treated with both extracts asdmwed no
significant change in the activity of ALT as comgarwith non-treated
diabetic group (98.0 IU/L) (Table 3.5).

Table 3.5: ALT activity in normal and alloxan-indeet diabetic mice treated
with agueous and methanol extractg ofPolium.
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|| - '
Diabetic + (distilled water) 0.0 98.0+6.1 + 96
Aqueous (T. polium) 500 83.2+243 +66.4
o
E Q Aqueous {T. polium) 250 87.9+58 +75.8
.‘DE = | Methanolic (T. polium) 500 80.7 +21.3 +61.4
Methanolic (T. polium) 250 81.0+38 +62.0

*Different letters: Significant difference P0.05) between means of column.
The present study revealed tiatpolium extracts at the given doses

had no deleterious effect on liver function enzyrmesormal mice and this

was accepted with results of Shahretkial. (2007) who found that there was

no increase in liver enzyme activity in mice fedhwl. polium extracts at a
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dose (50 mg/kg) for a month. Other study by Iriadanal. (2006) proved
that oral administration of. polium aerial parts extract at a dose (82 mg/kg)
in Streptozotocin (STZ)-induced diabetic rabbitsl diot cause any acute
toxicity or behavioral changes and no change wdgetin ALT and AST
activity.

A similar observation stated by Khleifet al. (2002) who reported that
intraperitoneal administration @t polium extract for a short period and/or at
low doses had no hepatotoxic effect, while longnt@dministration caused
hepatotoxic effect. Other researchers showed #adtbtoxicity ofT. polium
was due to long administration period at high da$easekhet al., 2005).
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efficiency (+43.0%), while the normal groups trebt@th both extracts of.
polium did not show significant change in the activityAdfP as compared to
control. All the diabetic groups treated with betttracts showed a significant
decrease in the activity of ALP as compared with-treated diabetic group
and much more significant decrease activity waseolesl in the groups
treated with high dose of methanol and aqueousaetstr(179.0 and 180.0
IU/L respectively) as compared with non-treatedodtec group (252.0 1U/L)
with treatment efficiency (1.6 and 2.3) % respesii(Table 3.6).
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Table 3.6: ALP activity in normal and alloxan-indwakcdiabetic mice treated
with aqueous and methanol extracts oiPolium.

Treatment Dose Mean *+ SE* Treatment
Groups (mgrkg) (IU/L) efficiency (%)
Normal + (distilled water) 0.0 176.2 + 249 ‘-
Q Aqueous {T. polium) 500 176.0 + 132 -1.1
% Aqueous {T. polium) 250 171.5+212 -2.6
g Methanolic (T. polium) 500 1745 +259 -1.0
> Methanolic (T. polium) 250 174.7 + 144 -0.8
Diabetic + (distilled water) 0.0 252.0+5.0 +43.0
Aqueous {T. polium) 500 180.2 + 7.9¢ +2.3
=2 Agueous (T. polium) 250 190.5+49 +8.1
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activities of alloxan-induced diabetic mice shoveedtatistical increase. This
suggested that a significant increase in the ALB duwe to damage effect of
alloxan (Qiaet al., 2008).

T. polium extracts did not have a significant effect on semlkaline
phosphatase activity in normal groups, wheréagolium extracts caused a
significant decrease in serum alkaline phosphataseity in diabetic groups.
this might be attributed to flavonoids contenifopolium.

It is known that flavonoids are a group of polypbiks compounds

with known hepatoprotective properties that incldicee radical scavenging,
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anti inflammatory action in addition to inhibitiasf hydrolytic and oxidative
enzymes (Hewawasaenal., 2003).
3.3.3 Total Serum Protein (TSP)

The non-treated diabetic group showed a significketrease in TSP
levels (44.5 g/L) as compared to control (57.25) gvith treatment efficiency
(- 22.2%). All the diabetic groups treated with lb@ixtracts keep their TSP
values from marked decreasing observed in the reateld diabetic group
while normal groups treated with both extracts stwwa slight decreasing in
TSP levels.

Results showed a much more significant decreasieeilgroup treated
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Agueous {T. polium) 500 545+49 -4.8
C_EG @ Aqueous {T. polium) 250 55.0+5.9 -3.9
g = | Methanolic (T. polium) 500 54.25 + 4% -5.2
Methanolic (T. polium) 250 54.0+5% -5.6
Diabetic + (distilled water) 0.0 445+20 -22.2
Aqueous {T. polium) 500 52.0 +3.% -9.1
§ o | Aqueous T polium) 250 500+58 12,6
© S | Methanolic (T. polium) 500 49.25+ 1% -13.9
- Methanolic (T. polium) 250 50.5 + 5.8 -11.8

*Different letters: Significant difference P0.05) between means of column.
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TSP levels in the normal groups treated with botinagts showed no
significant change during period of experiment. sTfinding agreed with
results of others (Khleifadt al., 2002) and (Rasekdt al., 2005).

The non-treated diabetic group showed a significketrease in TSP
values, this might be due to effect of diabetesciaiffect protein metabolism
by reducing protein biosynthesis inside cells, dmsk of insulin (which
considered to be an important factor in controliomgtein biosynthesis and in
the same time inhibitory factor for gluconeogenésiver) causing marked

elevation of glucose level upon protein biosynthedihis is accompanied
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3.4 Histopathological Effects off. polium on mice liver

The normal appearance of liver section was obsgenvenormal mice
(figure 3.2). While experimentally alloxan-inducetiabetic mice showed
necrosis and degeneration of hepatocyte cells agfgregation of chronic
inflammatory cells (Figure 3.3). Liver section obrmal mice treated with
high dose (500 mg/kg) of aqueous extract showeddeafiect represented by
mild necrosis and degeneration of hepatocyte ceilhh mild chronic
inflammatory cells (Figure 3.4). Low dose of aqueentract caused exiguous
effect represented by normal structure appeararfcdiver with slight

dilatation of sinusoid (Figure 3.5).
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Figure 3.3: A liver section of experimental alloxaduced diabetic mouse
treated with distilled water shows necrosis andedegation of hepatocyte
cells with aggregation of chronic inflammatory sg|™=> ) (100x).
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Figure 3.4: A liver section of normal mouse treatdath (500 mg/kg) ofT.
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Figure 3.5: A liver section of normal mouse treatdath (250 mg/kg) ofT.
polium aqueous extract showed normal structure appearasitte slight
dilatation of sinusoide=> ) (100x).

With respect to the normal mice treated with methamtract, the liver
sections of mice treated with the high dose (50¢kgjgshowed a mild effect

represented by mild necrosis and degeneration pfatheyte cells with
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infiltration of chronic inflammatory cells (Figurd.6). The second dose of
methanol extract (250 mg/kg) showed no effect mgameed by normal

structure appearance of liver (Figure 3.7).
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Figure 3.7: A liver section of normal mouse treatath (250 mg/kg) ofT.
polium methanol extract showed normal structure withregéntein (—> ) and
sheets or cord-like arrangement of hepatocytes @e#» ) (100x).


http://cbs.wondershare.com/go.php?pid=1140&m=db

Chapter Three: Results and Discussion o)

Sections of liver in diabetic mice treated witlgihidose of aqueous
extract showed mild necrosis and degeneration @atoeyte cells with
infiltration of chronic inflammatory cells (Figurd.8) while diabetic mice
treated with low dose showed degeneration and sscod hepatocytes with
mononuclear inflammatory cells infiltrate espegiaih portal area (Figure
3.9).

Diabetic mice treated with high dose of methandiaest showed mild
degeneration of hepatocyte cells with few inflamomatcells infiltration and
congestion (Figure 3.10). On the other hand, Isemtion of mice treated with
low dose of methanol extract showed necrosis widgederation and
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Figure 3.8: A liver section of alloxan-induced deééib mouse treated with
(500 mg/kg) of T. polium aqueous extract showed mild necrosis and
degeneration of hepatocyte cells with infiltratioh chronic inflammatory

cells @=» ) (100x).
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Figure 3.9: A liver section of alloxan-induced deéib mouse treated with
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Figure 3.10: A liver section of alloxan-induced liBéic mouse treated with
(500 mg/kg) ofT. polium methanol extract showed mild degeneration of
hepatocyte cells with few inflammatory cells infition (=> ) and congestion
(== ) (100x).
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Figure 3.11: A liver section of alloxan-induced liBéic mouse treated with
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study of (Khleifatet al., 2002) which demonstrated the phytotoxic effdct o
the medicinal planT. polium on rat liver and kidney after prolonged herbal
administration. Liver section of non-treated allosaduced diabetic mice
showed necrosis and degeneration of hepatocyte wath aggregation of
chronic inflammatory cells, these effects mightateibuted to damage effect
of oxidative stress caused by alloxan (Fréde anddites, 2008).

Oxidative stress is known responsible for pathogenef various
diseases like diabetes and hepatotoxicity. In rmbshese conditions, use of

antioxidants had been beneficial in amelioratingwen reversing the disease
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(Rahimiet al., 2005; Rezaiet al., 2007; Sarkhaiét al., 2007; Chitturi and
Farrell, 2008).

Treatment with both extract @f. polium in our study caused a slight
recovery on hepatic tissue. This might be attriduteantioxidant activity of
polyphenolic and flavonoid compounds.

It had been reported that Polyphenolic compounds. ipolium have
shown strong antioxidant activity. The positiveeets of these antioxidant
components come from their ability to inhibit lippkroxidation and chelate
redox-active metals. There is evidence that flawdsohave anti-

phosphodiesterase activity and could thus elevditadellular levels of cyclic
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responsible for free radical generation (Bl&hal., 2004; Dias et al., 2005).

Recently, it has been reported that the extract.qgfolium reduces
NADPH-initiated lipid peroxidation in rat liver micsomesn vitro (Hasani
etal., 2007).

In this study, the histopathological effectTfpolium extracton liver
was associated with biochemical evaluation of lifitgrction enzymes, since
hepatocellular necrosis leads to elevation of terim marker enzymes,
which are released from the liver into blood (Shesabal., 2002), and the
increased levels of AST, ALT and ALP are converdioimdicators of liver
injury (Achliyaet al., 2004).
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3.5 Immunological Effects ofT. Polium Extracts
3.5.1 Total Count of Leucocytes

The non-treated diabetic mice did not show a siggnit change in total
count of leucocytes (5725 cell/cu. mm.) as compawedontrol (5241.5
cell/cu. mm.) with treatment efficiency (+9.2%). time normal mice treated
with plant extracts, the two doses of aqueous ekif260 and 500 mg/kg)
showed a significant increase in leucocytes cauat dose-dependent manner
(9450 and 11143.7 cell/cu.mm. blood respectiveligh weatment efficiency
(+80.3 and +112.6)% respectively as compared toraofb241.5 cell/cu.mm.
blood).
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cell/cu.mm. blood respectively) with treatment @fncy (+47.3 and +44.8)%
respectively as compared to control (5241.5 celon. blood) and non-
treated diabetic group (5725 cell/cu.mm. blood)o(€&8.8).
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Table 3.8: Total leucocyte count in normal and>alpinduced diabetic mice
treated with agueous and methanol extraci& pblium.

Treatment Dose Mean + SE* Treatment
Groups (mglkg) | (cell/cu. mm. blood) | efficiency (%)

Normal + (distilled water) 0.0 5241.5 + 700% ‘ﬁ

Aqueous {T. polium) 500 11143.7+364% | +112.6 |
TEG @ Aqueous {T. polium) 250 9450 + 1369% +80.3
g S Methanolic (T. polium) 500 9300 + 767 +77.4
Methanolic (T. polium) 250 7744.2 + 479% +47.7
Diabetic + (distilled water) 0.0 5725 + 10104 +9.2
Aqueous {T. polium) 500 7725 + 11538 +47.3
*_g M Adueous (T. polium) 250 5866.5 + 7252 +11.9
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cell/cu. mm.) with treatment efficiency (+12 %).

The two doses of aqueous extract caused a sigmificerease in
lymphocyte count in normal mice and in a dose-ddpet manner (6666.4
and 7651.3 cell/cu.mm. blood respectively) as caegbao control. and
treatment efficiency was (+73.6 and +99.2 )% retypely.

The methanol extract showed a similar effect ormadmice and the
two doses caused a significant increase in thetafugmphocytes in a dose-
dependent manner (5517.6 and 6479.8 cell/cu.mnodblespectively) as
compared to control (3839.4 cell/cu.mm. blood) witeatment efficiency
(+43.7 and +68.7) % respectively.
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Results showed that high dose of aqueous and nwdthamact caused
a significant increase in count of lymphocytes G&28d 5337.7 cell/cu.mm.
blood respectively) as compared to control (383@Kcu.mm. blood) with a
statistical difference compared with non-treatedabdtic group (4302
cell/lcu.mm. blood). Efficiency of treatment with wEpus and methanol
extract was (+37.6 and +39) % respectively (Tald¢.3

Table 3.9: Total lymphocytes count in normal anidxan-induced diabetic
mice treated with agueous and methanol extracts mdlium.

Treatment Dose Mean + SE* Treatment
Groups (mg/kg) | (cell/cu. mm. blood) | efficiency (%)
|
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© S Methanolic (T. polium) 500 5337.7 + 1068 + 39
(o)
Methanolic (T. polium) 250 4287.2 +782 +11.6

*Different letters: Significant difference 0.05) between means of column.

In monocytes count, non-treated diabetic group disonot show a
significant change in count of monocytes (229.1l/@el mm.) when
compared with control (233.1 cell/cu. mm.) withatrent efficiency (- 1.7%).

The two doses of aqueous extract caused a sigmificerease in
monocytes count in normal mice and their effect wal®se-dependent (440.6
and 599.4 cell/lcu.mm. blood respectively) as coegbaio control (233.1
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cell/cu.mm. blood). Treatment efficiency of bothsde was (+145.1 and +
157.1) % respectively.

Normal mice treated with two doses of methanol asttrshowed
significant increase in monocytes count (355.4 antl.4 cell/cu.mm. blood
respectively) as compared to control (233.1 celven. blood). Treatment
efficiency of two methanol doses was (+52.4 and5+1)4% respectively.

Diabetic groups treated with high dose (500 mg/fyoth extracts
showed a significant increase in monocytes co®® ghd 341.7 cell/cu.mm.
blood respectively) when compared with normal can{233.1 cell/cu.mm.

blood) and with non-treated diabetic group (229dll/@i.mm. blood).
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AQUELUS (I . POIUITY) SUU oYV.4 T 1l.4 T 19/.1
TEG @ Aqueous {T. polium) 250 440.6 + 5938 + 89
g S Methanolic (T. polium) 500 571.4 + 145% +145.1
Methanolic (T. polium) 250 355.4 + 268 +52.4
Diabetic + (distilled water) 0.0 229.1+391 -1.7
Aqueous {T. polium) 500 392.0 + 604 +68.1
§ 0 Aqueous . polium) 250 236.1 £ 249 713
c S Methanolic (T. polium) 500 341.7+9% + 46.6
. Methanolic (T. polium) 250 252.3+1438 +8.2

*Different letters: Significant difference P0.05) between means of column.
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Result of neutrophils count came in accordance witunt of
lymphocyte and monocyte. The non-treated diabeticug showed no
significant change in count of neutrophils (1066e8/cu. mm.) as compared
to control (1053.3 cell/cu. mm.).

The two doses of both extracts caused a significaotease in
neutrophils count. The count of neutrophils in narmice treated with two
doses of agueous extract (250 and 500 mg/kg) shawsgnificant increase
in neutrophils count in a dose-dependent manneB5®21 and 2624.5
cell/cu.mm. blood respectively) as compared to r@r(tL053.3 cell/cu.mm.
blood). Treatment efficiency of both doses was @7ZI0and +149.1) %
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was (1879.3 and 1751.2 cell/cu.mm. blood) for nieated with aqueous and
methanol extracts respectively and showed a sggmfi increase when
compared with non-treated diabetic group (Tablé)3.1
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Table 3.11: Total neutrophils count in normal atioxan-induced diabetic
mice treated with agueous and methanol extracts dlium.

Treatment Dose Mean + SE* Treatment
Groups (mg/kg) (cell/cu. mm. blood) | efficiency (%)
Normal + (distilled water) 0.0 1053.3 + 1409 ’ﬁ
Aqueous {T. polium) 500 26245+98%1 | +149.1 |
TEG @ Aqueous (. polium) 250 2135.9 + 301% +102.7
g = | Methanolic (T. polium) 500 2157.3 + 169% +104.8
Methanolic (T. polium) 250 1738.1 + 112% + 65
Diabetic + (distilled water) 0.0 1066.3 + 1937 +1.2
Aqueous (. polium) 500 1879.3 + 2831 +78.4
,L:) A Aaueous [T nolitum) 250 1203.8 + 142% +14.2
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mm. respectively).

Both doses of aqueous extract had no a statistitatt on basophils
and eosinophils count in normal and diabetic groups

Methanol extract showed similar effect and both edohad no

significant effect on normal and diabetic mice ([Ea®.12 and 3.13).
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Table 3.12: Total basophils count in normal anexah-induced diabetic
mice treated with agueous and methanol extracts dlium.

Treatment Dose Mean + SE* Treatment
Groups (mg/ka) (cell/cu. mm. blood) | efficiency (%)
Normal + (distilled water) 0.0 52.9 + 8.8 ’ﬁ
Aqueous (. polium) 500 6275+98 | +186 |
TEG @ Aqueous {T. polium) 250 55.75+ 112 +5.4
g = | Methanolic (T. polium) 500 64.58 + 117 + 22
Methanolic (T. polium) 250 50.75+6.% -4
Diabetic + (distilled water) 0.0 545+84 +3
Agqueous {T. polium) 500 64.49 + 143 +21.9
= Adqueous (T. polium) 250 47.9+82 -9.4
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Normal + (distilled water) 0.0 62.7 +83 ‘i
Aqueous (. polium) 500 59.25+50 -55
TEU @ Aqueous {T. polium) 250 56.25 + 16D -10.2
g S Methanolic (T. polium) 500 59.75+ 10% -4.7
Methanolic (T. polium) 250 51.9+6.2 -17.2
Diabetic + (distilled water) 0.0 46.4 + 119 - 26
Agueous {T. polium) 500 63.7 + 133 +1.6
§ o | Aqueous T polium) 250 527« 141 15.9
S Methanolic (T. polium) 500 57.0+28 -9.1
. Methanolic (T. polium) 250 51.0+5.% -18.6

*Different letters: Significant difference P0.05) between means of column.
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3.5.3 Total Immunoglobulin Level

The non-treated diabetic group showed a significatuction in
gamma-globulin percentages of total serum prot8id706) as compared to
control (4.54%) with treatment efficiency (-27.9%).

Normal mice treated with aqueous extract exhibitedsignificant
increase in gamma-globulin percentage in both d¢g288 mg/kg and 500
mg/kg) in a dose-dependent manner (5.53 and 6.0@%ectively as
compared to control (4.54%).

Gamma-globulin percentages in normal mice treatéti wethanol

extract showed a similar result and the two dosa® wignificantly effective
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Table 3.14: Gamma-globulin percentages of totalregsrotein in normal and
diabetic mice treated with aqueous and methanachetst ofT. polium.

Treatment Dose Mean + SE* Treatment
Groups (mg/kg) | (% of Gamma-globulin) | efficiency (%)

Normal + (distilled water) 0.0 4.54 +0.88° ’_

Aqueous {T. polium) 500 6.06 + 0.21 | +33.4 |
C_EG @ Aqueous {T. polium) 250 553 +0.% +21.8
g = | Methanolic (T. polium) | 500 5.88 + 0.72 +29.5
Methanolic (T. polium) | 250 5.61 + 0.68 +23.5
Diabetic + (distilled water) 0.0 3.27 +2.17 -27.9
Aqueous {T. polium) 500 4.07 +0.8% -10.3
2 ., Aaueous [T. polium) 250 344+214 -24.2
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was that I. polium extracts might have Immunostimulating constituents
(Hughes, 2001).

The detected active constituents can justify tHieskngs, especially if
we consider that flavonoids, terpens, saponinsgiymbsides have important
role as immune stimulators (Willianesal., 2002).

The stimulation of the immune system of mice carexgained in the
ground of saponins, which are a further constitugfnT. polium and they
were detected in the present extract. It has besnodstrated that plants
contain saponins can modulate the function of thenune system, due to

their action in stimulating the cell-mediated immniynand activating the
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production of different cytokines, especially thdsgolved in the cellular
iImmune response. Therefore the present effecteopldnt extract can also be
explained in this context (Franasal., 2002).

Also stimulation of the immune system can be ex@di by the
presence of glycosides in tAe polium extract which was detected in the
present study. Ugochukwvat al. (2002) reported that effect of some extract on
the total leucocyte count could be due to the preseof glycosides. This
compound has an anti-inflammatory property and ae tital effect on
inflammatory processes of some pathological ssieb as bacterial infection,

malaria and liver diseases.
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out a special immunological function in the innated adaptive immune
response, and the numerical count of these cellg coarelate with their
function. Treatement with both extracts causingignicant increase in
lymphocyte, monocytes and neutrophils. It is knothiat neutrophils are
important cellular component of the innate immuiystem, and they are
involved in carrying out phagocytosis, and suchcfiom is also shared by
monocytes that are also called macrophages iress@derantt al., 2003).
Accordingly, the enhancement of the total and alieokounts of
leucocytes can be ascribed to these chemical tossts (flavonoids and

tannins), which may be able to modulate the immigsponse through the
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interaction between cytokines that were affected thg plant extracts
treatment (Al-bederi, 2009).

The non-treated diabetic mice showed a signifidaetease in gamma-
globulin percentage of total serum protein whichuldobe attributed to
adverse effects of non-treared diabetes, sincadtbeen reported that non-
treated diabetes accompanied with increasing Igeé@ina throughout the
urine (Al-Mashhadany, 1999).

Diabetic mice treated with both extracts, showeagh $f recovery in
gamma-globulin percentages in a dose-dependent anaas compared to

non-treated. On the other hand, normal mice treatéd both extracts
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gamma-globulin at the end of experiment compardtealiabetic mice. This
might be attributed to the reported antidiabetitvag of T. polium which
antagonize the above complication and adverseteffediabetes (Esmaeili
and Yazdanparast, 2004).
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Summary

This study was conducted to evaluate the antidiabetic, hepatoprotective,
and immunologica effects of Teucrium polium L. plant extracts on normal
and experimental alloxan-induced diabetic mice.

To study the effect of T. polium, aqueous and methanol aeria part
extracts were prepared and chemical detection of phenols, flavonoids, tannins,
terpenes, steroids, glycosides and saponins was carried out. Results revealed
that the agueous extract contains phenols, flavonoids, tannins, terpenes,
glycosides and saponins compounds, while the methanol extract contains

phenols, flavonoids, tannins, glycosides and saponins compounds. The TLC
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Results indicated that normal mice treated with both extracts showed
no significant change in body weights and blood glucose level except those
treated with high dose of both extracts since they exhibited a significant
decrease (P < 0.05) in blood glucose level. No significant change was
recorded in in serum aspartate transaminase (AST), aanine transaminase
(ALT), and akaline phosphatase (ALP) activities and total serum protein
(TSP) level. Total, absolute count of leucocytes and total immunoglobulin
(lgs) level were statisticaly higher in normal treated mice. Histopathological
effect of both extract exhibited mild effect on liver of normal treated mice.

Non-treated alloxan-induced diabetic mice exhibited all diabetes symptoms
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including (hyperglycemia, polydipsia, polyphagia, polyuria and glucosurea
[urine sugar +++ ~ ++++]) and loss of body weight. A significant increase in
AST, ALT and ALP enzyme activities were measured. Total serum protein
(TSP) level was significantly reduced as compared with healthy mice. No
significant change was recorded in total and absolute count of leucocytes with
a significant decrease in total immunoglobulin level. Liver sections of
alloxan-induced diabetic mice showed necrosis and degeneration of
hepatocyte cells with aggregation of chronic inflammatory cells.

T. polium-treated diabetic mice showed signs of recovery in body
weight gains and blood glucose level at the end of experiment as compared to
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