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ABSTRACT

Non communicable diseases like diabetes mellitus, hypertension, cancer and infertility are
c.urrenlly or? the increase across the globe. This therefore necessitates the increase in the search
for approptiate therapies which are more effective, less expensive and of minimal or no side
effects. Herbal medicines are being regarded as suitable alternative to orthodox medicines
considering their wide acceptability and availability. Many plants have shown hypoglycemic,
hypolipidemic and insulinogenic properties but there is dearth of information on the
transcriptomic  alterations following exposure of normal rats to Tapinanthus bangwensi,
Momordica foetida, Peperomia pellucida and Mangifera indica.

In this study, male albino rats of wistar strain were placed on four different herbs-supplemented

diels.. containing 30% and 70% respectively on each plant for three days after which they were
sacrificed by cervical dislocation. Blood samples were collected into anti-coagulated containers
and their haemato logical parameters were measured using auto-haematological analyzer. Tissues
were also collected and various gene expression assays were carried out.

The results showed that the genes expressed in the pancreas include Glutd, Insulin, CACNAla
and KCINS. Mangifera indica, Peperomia peliucida and Momordica foetida groups expressed
insulin and KCINS genes in significant measures, (upregulated). In the small intestine, GLP-1
and GLUT-2 were expressed in all groups at higher concentration, except for P. pellucida which
was expressed at low concentration (30%). In the testis, FSH-R and LH-R genes were
significantly expressed (upregulated) by P. peliucida (30%) and M. indica (70%). In the kidney,
TNF-alpha gene was downregulated by all the extracts while IL1-alpha was upregulated. In the
liver, PFK 1, Pyr-Kinase and G6pD genes were expressed by all the extracts,

It was observed that there is modulation of gene expression and transcriptomic alterations after
the exposure of normal rats to these herbs, with M. indica, P. pellucida and M. foetida showing
to be less toxic and more promising in expression of genes that are important in diabetic
management. Also, M. indica and P. pellucida with the upregulation of FSH-R and LH-R genes
show pro-fertility ability. Haematological alteration of interest seen in the results include
increase in Red blood cells (RBC), packed cell volume (PCV), and Haemoglobin (Hb) by the
extracts of M. indica, M. foetida and Tapinanthus bangwensi. In addition, Platelets count was
increased by the extracts of M. foetida and T.bangwensi. This study offers a key to unlock new
therapeutic targets for the treatment of diabetes, inflammation, anaemia, haemorrhage and
infertility.




CHAPTER ONE
1.0 INTRODUCTION
During the last century, the practice of herbalism has become main stream throughout the
world. In spite of great advances observed in modem medicine, plants still make an important
contribution to health care. This is due to the recognition of the value of traditional medical
systems and the identification of plants from indigencus pharmacopoeias, which have
significant healing power. Medicinal plants are distributed worldwide, but they are most
abundant in tropical countries (Calixto, 2000; Lewis, 2001). The search for natural products
fo ocure diseases has received considerable attentions in which plants have been the most
important source (Okwu, 2005; 2007). In Brazil alone, about 80,000 species of higher plants
were described which offer enormous prospects for discovering new compounds with
therapeutic property (Nakamura e al., 1999).

Herbal preparations form the basis for many therapeutic drugs and are the first line
treatment for many of the world’s population, being readily available, traditional and
relatively inexpensive (Okpara et al., 2007). Herbal medicinal products are assuming greater
roles in the lives of the people across the world in the face of global upsurge of drug
Tesistance, toxicity, adverse effects, and increasing costs of synthetic products (Okpara, et al.,
2007). In Nigeria, several thousands of plant species have been claimed to possess medicinal
properties and employed in the treatment of many ailments (Tweala and Oludatre, 2011).
Many of these indigenous medicinal plants are used as spices, food and for medicinal
purposes. Medicinal plants are believed to be an essential source of new chemical substances
with potential therapeutic effects. Currently, medicinal plants continue to play an important

" role in the management of diabetes mellitus, especially in developing countries, where many
people do not have access to conventional anti-diabetic therapies (Grover, et al., 2002).

Metabolomics, pharmacogenomics, and toxicogenomics can be utilized to examine the
chemical processes involving metabolites of medicinal herbs, to investigate the variations
within the host genome and herbs, and to analyze the toxic effects of herbs (Youns et af.,
2010; Kuete and Efferth, 2011; Barlow er al., 2012; Sertel ef al., 2012). Omics, such as
functional genomics, transcriptomics and proteomics, can be applied to study the
gene/protein functions of medicinal herbs and to evaluate the herb/host interactions.

Plants are known to be pharmacologically active, inactive or toxic by examining
alterations caused by the plant extracts on the hematological and transcriptomics markers.

One of the important methods of assessment of health in an animal is to assess the
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hematological parameters. Several studies have reported the effect of plant extracts on

hematological parameters of rats following administration of the plant spices or extracts

(Ajeigbe et al., 2013), Also, transeriptomics analysis is important in understanding how
animals exposed to plant extract can undergo altered expression of genetic variants, which
contributes to complex diseases such as diabetes (Ajeigbe et gl., 2013). Analysis of RNA
expression provides insight into biological pathways and molecular mechanism that regulate
cell fate, development, and disease progression. Although different studies have
independently reported the effect of plants on the alteration of hematological parameters and
transcriptomics library, this study aims to investigate the hematological and transcriptomic
alterations occurring in experimental albino rats if exposed to the following herbs: Bitter
gourd (Momordica foetida), Mango (Mangifera indica), Mistletoe{Tupinanthus bangwensi
and Silver bush (Pepperomia peliucida).

Bitter gourd (Momordica foetida) is a popular vegetable in some Asian countries. Fresh
bitter gourd is used as a nourishing food. It contains: 93.8% water, 0.9% protein, 0.1% lipid,
3.3% dietary fiber, 20 kJ energy per 100 g, and a small quantity, 0.05%, of vitamin C (Islam
et al., 2011). Tt is a good source of phenolic compounds (Islam et al., 2011).The immature
fruits of bitter gourd can be prepared in many ways such as frying or cooking as curries. In
addition, fruits can be dehydrated, pickled or canned (Krawinkel and Keding 2006). They are
usually blanched or soaked in salt water before cooking to reduce the bitter taste.
Incorporating bitter foods in commonly consumed food dishes'can mask the bitter taste of
bitter gourd (Snee et al., 2014). Bitter gourd treatments of cell cultures or feeding trials with
laboratory animals such as mice or rats showed that it has blood glucose lowering properties.
Most animal studies have shown a blood glucose lowering effect of the fruit of bitter gourd
when fed orally as a single dose (Krawinkel and Keding 2006). The juice formulations of
bitter gourd have proven to be more effective in lowering blood sugar level and HbAlc levels
than its dried fruit products (Krawinkel and Keding 2006). Bitter gourd has been shown to be
effective in treating Type T diabetes in rats or mice by increasing pancreatic insulin secretion
(Fernandes et al., 2007). Some preliminary evidence suggests that the consumption of bitter
melon as whole fruit, extract, or dried powder may reduce blood sugar levels (Basch et al.,
2003). In human studies with diabetes patients, fresh bitter gourd juice was shown to
significantly reduce plasma glucose concentrations and improve response to an oral glucose
load (Islam ef ai., 2011). Bitter gourd may have synergistic effects with oral hypoglycemics
and it may aggravate hypoglycemia in type 2 diabetes patients (Basch ef al,, 2003), One of
the studies by Fuangchan et al., (2011) effectively demonstrated the hypoglycemic effect of
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bitter melon among type 2 diabetic individuals receiving 2,000 mg/day of dried bitter melon

powder. However, the hypoglycemic effect of bitter melon was less than metformin 1,000
mg/day (Fuangchan et al., 2011 ).

Leaves of Mangifera indica commonly known as mango (family Anacardiaceae), is a
large evergreen tree of tropical and subtropical region that !;as been used in traditional
medicine by a number of people for centuries. The leaves of M. indica plant are used as an
antidiabetic agent in Ni gerian folk medicine. Although aqueous extract given orally, it did not
alter blood glucose level in either normoglycaemic or streptozocin induced diabetic rats;
antidiabetic activity was seen when the extract and glucose were administered simultaneously
and also when the extract was given to the rats 60 minutes before the glucose. The results
indicate that aqueous extract of M. indica possess hypoglycaemia activity. This may be due to
an intestinal reduction of the glucose absorption. (Aderibigbe, 2001).

Several studies in animal models with diabetes have shown both short and long term
hypoglycemic effect of mango leaves. Its mechanism for lowering glucose level is unknown,

and however, some studies suggest facilitation of glucose uptake peripherally (Campillo,
2001).

Peperomia peliucida is an annual shallow rooted herb that belongs to the family
Piperaceae. It is found in various shaded damp habitats all .over Asia and the America
growing in clumps, thriving in loose, humid soils of tropical and subtropical climate, It
usually grows to a height of about 15 to 45cm and is characterized by succulent stems, shiny,
heart shaped, fleshly leaves and tiny dot like seeds attached to several fiuiting spikes (Aziba
et al, 2001).

Extract of P. pellucida has anti-diabetic activities which might be due to systemic action in
the sense that it stimulates the pancreatic B cells and improves the insulin secretor capacity.
P. pellucida is safe and effective as an antiglycaemic with no undesirable effect (Hua et al.,

1999).

Plants have long played a significant role in maintaining human health and have also
served as food for humans. WHO estimates that over 80% of people rely on traditional

medical for their primary health care needs and most of this therapy involves the use of plant

extracts or their active components (Campillo et af., 2001).




Tapinanthus bangwensi which belon gs to the family Loranthaceae is commonly known as
mistletoe, common mistletoe or mistletos, This plant is originally native to Nigeria, Europe,
North Africa, Western and Southern Asia (Jurin et af., 1993). As a semi-parasitic evergreen
growing on host tree, it depends on the host for minerals and water, and synthesizes its
carbohydrate using green leathery, oblong leaves (Osadebe and Uzochukwu, 2006). The
chemical make-up of mistletoe may differ according to host tree species, the time of harvest
and the process employed in processing. Such chemical constituents include caffeic acid,
alkaloids, amines, phenols, flavonoids, terpenoids and viscotoxins, flavonoids, flavonols
agylcones, lecitins, triterpenes, saponins, acetylcholine derivatives, vitamin C, histamine,
resins, thionins, and carderiolides (Jolanta and Przemystaw, 2015).

Tapinanthus bangwensi (mistletoe) has been in use medicinally for ages to cure ailments
such as symptoms of menopause, infertility, cancer, nervous tension, asthma, hypertension,
headache, diabetes and dermatitis (Obatomi et al., 1994; Grossarth-Maticek and Ziegler,
2007). Immune system modulating ability of extracts of mistletoe is also well documented
(Jurin ef al.,, 1993; Ladokun et al,, 2015).

Mistletoes grow on many trees and tree crops indigenous to West Africa and which are of
economic importance; among them are shea butter, neem, citrus (Bright et al.,1998) and

cocoa (Overfield er af., 1998).

1.11 STATEMENT OF RESEARCH PROBLEM

Herbal preparations form the basis for many therapeutic drugs and are the first line treatment
for many of the world’s population, being readily available, traditional and relatively
inexpensive . In Nigeria, several thousands of plant species have been claimed to possess
medicinal properties and employed in the treatment of many ailments.

Reports are available on the therapeutic use of M. indica, P. pellucida, M. foetida and T.
bangwensi but there is little or no information on the transcriptomic alterations of these
selected herbs hence the need to do this work., Also there is need to determine the
haematological alterations they may cause when ingested orally. This study employed the

quantitative real-time polymerase chain reaction (qPCR) technique to assess the

transcriptomic alteration in rats exposed to these selected plants,




1.12 AIMS AND OBJECTIVES

The general

transcriptomic

aim of thjg research work was to determine the haematological and

alterations oceurring in acyte culinary exposure of normal rats to M, indica, P.

pellucida, M, foctida and T. bangwens;,
L13 SPECIFIC OBJECTIVES

>

To determine the effects of the extracts on the haematological parameters of rats fed
with the M, indica, P. peliucidg, M. Joetida and T, bangwensi extracts.

To determine the transcriptomic alterations occurring in the rats exposed to M. indica,
P. pellucida, M. Joetida and T bangwensi extracts.

To assess the toxijc effects of M. indica, P. pellucida, M. foetida and T. bangwensi
extracts on the rats

To determine the mechanism of action of M indica, P. pellucida, M. foetida gnd T,
bangwensi,




CHAPTER TWO
LITERATURE REVIEW

dried), while spices are produced from other parts of the plant (usually dried), including
sceds, berries, bark, root and fruits( Tapsel] ef al.,2006). In botanical English, the word
"herb" is alsg used as a synonym of "herbaceous plant". Herbs have a variety of uses
including culinary, medicinal, and in SoIme cases, spiritual. General usage of the term "herb"
differs between culinary herbs and medicinal herbs. [n medicinal or spiritual use any of the
parts of the plant might be considered "herbs", including leaves, roots, flowers, seeds, root
bark, inner bark (and cambium), resin and pericarp (Tapsell et al.,2006). As far back as 5000
BCE, Sumerians used herbs in medicine, Ancient Egyptians used fennel, coriander and thyme
around 1555 BCE. In ancient Greece, in 162 CE, a physician by the name of Galen was
known for concocting complicated herbal remedies that contained up to 100 ingredients
(Tapsell et ai, 2006).

Culinary herbs are distinguished from vegetables in that, Iike spices, they are used in
small amounts and provide flavor rather than substance to food, Herbs can be perennials such
as thyme or lavender, biennials such as parsley, or annuals like basil, Perennial herbs can be
shrubs such as rosemary, Rosmarinus officinalis, or trees such as bay laurel, Laurus nobilis —
this contrasts with botanical herbs, which by definition cannot be woody plants (Dilhey et af
-,2006). Some plants are used as hoth herbs and spices, such as dill weed and dill seed or
coriander leaves and seeds. Also, there are some herbs such as those in the mint family that
are used for both culinary and medicinal purposes (Dilhey et a/,, 2010). Some plants contain
phytochemicals that has effects on the body. There may be some effects when consumed in
the smail levels that typify culinary "spicing", and some herbs are toxic in larger quantities
(Chinese Herbal Medicine, 2014), For instance, some types of herbal extract, such as the
extract of St. John's-wort (Hypericum perforatum) or of kava (Piper methysticum) can be
used for medical purposes to relieve depression and stress, Herbs have long been used as the

basis of traditional Chinese medicine, with usage dating as far back as the first century CE

(Chinese Herbal Medicine, 2014). In India, the Ayurveda medicinal system is based on herbs.




CHAPTER TWO
LITERATURE REVIEW

In general, herbs are any plant used for food, ﬂavoring,‘ medicine, or fragrances for
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herbs from spices, Herbs refer o the leafy green of flowering parts of a plant (either fresh o
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extract of St. John's-wort (Hypericum perforatum) or of kava (Piper methysticum) can be
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basis of traditional Chinese medicine, with usage dating as far back as the first century CE

(Chinese Herbal Medicine, 2014), In India, the Ayurveda medicinal system is based on herbs.




Medicinal use of herbs ip Western cultures hag its roots in the Hippocratic (Greek) elemental

healing system, based on a quaternary elemental healing metaphor,

‘|

2.1 CLASSIFICAT]ON AND DESCRIPTION OF PLANTS
2.11 MISTLETOE (Tapinanthus bangwens)
Mistletoe g g common name ysed generally for woody shoot parasites in various
- plant families, mostly in the Loranthaceqe and Viscaceae families (Parker and Riche51993).
Mistletoe was prominent in the folklore and religions of ancient Europe before Christianity
started. It was used g5 remedy for evil as it was reputedly endowed with magical powets; it
is used for decorations during the Christmas and New Year celebrations, and it is still a
common practice to kiss under a branch of mistletoe (Redmond and Redmond 2007).
Mistletoe is commonly found growing on tree crops like cocoa, kolanut, coffee, bush mango
etc. in the South Western, Nigeria, Mistletoe can also grow on citrus trees like orange (Citrus
sp.) and guava (Psidium guajave L.).

Mistletoes grow on many trees and tree crops indigenous to West Africa and which
are of economic Importance; among them are sheabutter, neem, citrus (Bright and Okunsanya

1998), and cocoa (Guyot and Ntawanga, 1997, Overfield, et af., 1998).




Plate 1: Photograph of Tupinanthus bangwensi harvested from cocoa tree,

(Blue arrow is pointing o the “Haustoria™

, While Red arrow is to the Leaf)




Mistletoe g inte ; .
® of interest in botany especially because it is a partial parasite (a

"eimiparasite”) (Redmond and Redmond 2007). It grows on the branches of tree trunks and

sends out roots L e ;
lageed “haustorig that penetrate intq the tree and take up nutrients (Williams,

1990), ist S ;
). Mistletoe can also grow on jis OWN as it can manufacture its own food by

photosynthesis 1 ) e
] ynthesis like other plangs, However, it is more common to.find it growing as a parasite,

he name ‘mistletoe Eiven 1o the plant was derjveq from the belief of old that it sprang up

from bird droppings, Thig belief was ¢

life could arise suddenly from dung

Onnected to the principle accepted in those days that
- In ancient times it was noticed that mistletoe often
would appear on 4 branch or twig where birds’ droppings were found (Hoagy, 2008).

In Europe, mistletoe is used mainly as an anti-cancer agent. In contrast to American
mistletoe which js toxic, European mistletoe is believed to have medicinal properties (Hoagy,
2008), European mistletoe has beey reported (o treat a wide variety of physical and mental
conditions (Williams, 1990). 1t is best known currently as a therapy in addition with other
drugs and or radiation for cancer lreatment, It was also reported by some HIV/AIDS
Organizations (NGO's) to help restore immune systems (Hoagy, 2008).

In Germany, mistletge extracts serve as the most unorthodox oncology therapy
(Hoagy, 2005). Mistletoe was documented as a treatment for skin diseases and prostate
cancer in Palestine as discovered through ethno botanical surveys carried out (Khammash,
2005),

In Nigeria, Loranthuy bengwensiv 1, (Loranthaceae), African mistletoe, has found
popularity in its being widely used to treat diabetes mellitus in folk medicine (Obatomi et al.,
1994). Another species of African mistletoe Tapinanthus dodoneifolius exhibited a wide
range of antimicrobial activities against some bacterial and fungal isolates of farm animals
that are resistant to multiple drugs. The ability to inhibit the growth of certain bacteria
species, such as Agrobacterium tumefaciens, Bacillus sp. Escherichia coli, Proteus sp.,
Psendomonas sp. and Salmonella sp. linked with crown gall or gastrointestinal tract and
wound infections by this mistletoe extract serves as a clue 1o its being used ethno-medicinally
(Deeni and Sadig 2002). Osadebe and Ukwueze (2004) had presented the wide range of data

regarding the antimicrobial activities of Loranthus micranthus, an eastern Nigeria species of

the African mistletoe,




2.12 Peperomiy Pellucidg

OWN by common names pepper elder, shining bush plant,

and man to man) is ap annual, shallow-rooted herb, usually growing to a height of about 15 1o

45 em. It js characterjzed by succulent stems, it flowers al] year-round, and the plant is found

in various shaded, damp habitats a1 over Asia and the Americas, P, pellucida has been used

as a food item as wej| s a medicinal herp, Although mostly grown for jts omamental foliage,

the entire plant ig edible, hoth cooke

d and raw. It is also said that it can be a good refrigerant
(Aziba et gi, 2001).

The analgesic Properties of the plant seem to be related to its effect on prostaglandin
synthesi

$ (Aziba er g/, 2001). It may have potential as a broad-spectrum antibiotic, as

demonstrated i tests against Staphylococeus aureus, Bacillus subtilis, Pseudomonas

aeruginosa, and Escherichia col; (Bojo et al, 1994). Chloroform extracts from dried leaves
of P. pellucida have been shown to exhibit antifungal activity against Trichophyton
menlagrophytes in vitro (Ragasa et al,, 1998).

Anti~inflammatory activity (in paw edema) and analgesic activity has been demonstrated
in rats and mice, Although the plant can cause asthma-like symptoms in patients with known
hypersensitivity Teactions to the species, no clinical data have yet been reported on human
toxicity (Arigoni-Blank etal., 2002).
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Plate 4: Photograph of Mangifera indica leaves (Mango leaves)
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2.14 Mangiferq indicg (Mango)
Marini s
angifera indicq, commonly known a5 mango, is a species of flowering plant in the

umac i i i :
sumac and poison jvy family, Anacardiaceae, It is found in the wild in Bangladesh, India and

have been domesticated in India at around 2000 B.C. (Sauer and Jonathan, 1993), The species
was brought to Fast Asia around 400-500 BCE from India; next, in the 15th century to the
Philippines; and then, in the 16th century to Africa and Bragil by the Portuguese. The species
was described for Science by Linnaeus in 1753. Mangiferin (a pharmacologically active
hydroxylated xanthone C-glycoside) is extracted from mango at high concentrations from the
young leaves (172 g/kg), bark (107 g’kg), and from old leaves (94 g/kg) (Bamneto et al,
2008).

In Ayurveda, it is used in a Ramayana formula sometimes with other mild sours and
shatavari (Asparagus racemosus) and guduchi (Tinaspora cordifolia). In this oriental system
of traditional medicine, varied properties are attributed to different parts of the mango tree,
both as food and medicine (Shah et ai., 2010). Extracts of the bark, leaves, stems, and unripe
fruits have demonstrated antibiotic properties in vitro. (Shah et al, 2010). The different
chemical constituents of the plant are the polyphenols, flavonoids and triterpenoids.
Mangiferin, a xanthone glycoside, is the major bio-active constituent; other constituents are
isomangiferin, tannins and garlic acid derivatives (Shah et al., 2010). The bark is reported to
contain protocatechic acid, catechin, mangiferin, alanine, glycine, Y-amino butyric acid, kinic
acid, shikimic acid and the tetracyclic triterpenoids cycloart-24-en-3p,26diol, 3-ketodammar-
24 (E)-en-208,26-diol, C-24 epimers of cycloart-25 en 3(,24,27-trio] and cycloartan-
3B,24,27-triol (Scartezzini and Speroni, 2000). Indicotv.ide A and B, manghopanal,
mangoleanone, friedelin, cycloartan-3p-30-diol and derivatives, mangsterol, manglupencne,

in. n-tetacosane, n-heneicosane, n-triacontane and mangiferolic acid methyl
mangocoumarin, n-
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0ids the flower Yielded alkyl gallates suchy as gallic acid, ethy]
N-propyl gallate, n-pentyl gallate, f-octyl gallate, 4-pheny] gailate, 6-
phenyl-n-hexy] gallate, ang dihydrogapic acid (Khan er g7, 1989). Root of mango contains

the chromones, 3‘hydr0xy-2>(4’-methylbenzoyl)—chmmone, and 3-methoxy-2-(4'-methyl

benzoyl)-chromone, The leaf ang flower yield an essential oil containing humulene, clemene,

ocimene, linalool, nerol and g,

» B-carotene ang Xanthophylls (Ross, 1999). An unusual fatty acid, cis-9,

cis-IS-octadecadienoic acid wag isolated from the pulp lipids of mango (Shibahara ef af,

1993). Quantitative analysis of the compounds has been performed by HPLC, and mangiferin
was found to be the predominant

Component in the plant (Nunez et al., 2002).
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Plate 3: Photograph of Momordica foetida with the fruits (Bitter gourd) |

(Blue arrow is pointing to the fruit, while Red arrow is to the Leaf) [
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The bark of Af, fﬂdica and frui I heno 8 terpenolds,
1ts are kn, 1 tain i i 0.
’ O0Wn to cor Aammn ltamms, Polyp s

steroids, fatty a ace elem,
ents

activities such gg anti-tup,

(Garcia, 2002).

2.15 Haematology

physiological, nutritiona] and pathological statug of animals (Doyle, 2006). Tt also helps to
distinguish normal state from State of stress which can be induced by external factors such as
feed, drug or plant extract (Aderemi, 2004), They are also excellent medium for the
measurement of potential biomarkers, because its collection is relatively non-invasive and it
encompasses an enormous range of physiological process in the body at any given time
(Aderemi, 2004). Haematological constituents reflect the physiological responsiveness of the
animal (o its internal and external environments which include feed, drug or plant
a et al. (2005), haematological values could serve as
Physiology and health status of

administration. According to Daramol
baseline information for comparisons of nutrient deficiency,
animals,

Blood which is a vital special circulatory tissue is composed of cells suspended in
intercelfular fluid substance (plasma) with the major function‘of maintaining homeostasis
(Isaac et @/, 2013). Haematological components, which consist of red blood cells
(RBC),white blood cells (WBC) or leucocytes, mean corpuscular volume (MCV), mean
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corpuscular haemoglobin (M
CH), ang mean comy i :
(MCHC) are valuable jp, mOniton'ngh Tpuscular haemoglobin concentration

the blood as wej] 44 the healih Status :;b tf”‘icity especially with plant constituents that affect
cells (erythrocyte;) MBS animalg (Otvaway‘e and Ogunkunle, 2004). Red blood
blood to form OXy-haemog)op; mer, thaeTDg]Ob'n’ which reacts with oxygen carried in the
is involved in the trans;mi : fln durmg TeSpiration (Chineke ef al., 2006). The red blood cell
blood cell count implies a reg O.Xygfm #nd carbon dioxide in the body. Thus, a reduced red

1Cton in the leve] of OXygen that would be carried to the tissues
as well as the lever of carbop dioxide returned to the lungs (Soetan ¢ al., 2013; Isaac ef af,

» however, cause 5 significant variation in cell size. Higher RDW
values indicate greater variation in size. Norma] reference range of RDOW-CV in human red
blood cells is 11.5-14.50;. If anaemia js observed, RDW test results are often used together

with mean corpuscular volume (MCV) results to determine the possible causes of the

single cause, An elevation in the RDW is not characteristic of all anaemia, Anaemia of
chronic disease, hereditary spherocytosis, acute blood loss, aplastic (anaemia resulting from
an inability of the bone marrow to produce red blood cells), and certain hereditary
haemoglobinopathies (including some cases of thalassemia minor) may all present with a

normal RDW (Evans and Jehle, 1991).

Platelet count and platelet indices such as mean platelet volume (MPV) and platelet
distribution width (PDW) are parameters used for the routine check of complete blood count
CBC. Being natural sources of growth factors like insulin-like growth factor 1 (IGF-1),
platelst-derived growth factor (PDGF), vascular endothelial growth factor (VEGF), or
transforming growth factor B (TGF-B) caused the platelets to have important role in different
processes such as inflammation, angiogenesis, repair and Tegeneration of the tissues .
Previous studies suggest that in inflammation via some cytokines, the platelets size and
volume alter differently: in low grade inflammatory disorders, by the involvement of the
large platelets in thrombi, MPV values may increase. On the other hand, in high grade

i ts at the i ammation site cause
i ﬂal]]!l itions, the COﬂSlepthrl of the large platele infl
atory conditi o 1

a decrease in MPV levels (Gasparyan et al., 2011).
19




Ctiong of the white blog
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to produce, transport, ang di

The major fun,
Sl e bady A d cell and s differentials are to fight infections,

tosis, againgt invasion by foreign organisms and

white blood cells are €Xpos

trigger autocrine and Paracrine activation
cells which contribute to

Mean platelet volume (MPV), the most commonly used measure of platelet size, is an
index of platelet activation and is available in clinical Practice (Gasparyan, 2011), Platelet
distribution width (PDW), another platelet index, indicates variation in platelet size (Kaito,
2005). Altered MPV levels were reported in gastric cancer, ovarian cancer, lung cancer,
colon cancer, and breast cancer (Gasparyan, 2011 ).Packed cell volume (PCV) which is also
known as haematocrit (HCT) or erythrocyte volume fraction (EVF)), is the Dbercentage (%) of
red blood cells in blood (Purves et al., 2003). Packed cell volume is involved in the transport
of oxygen and absorbed nutrients (Isaac ef al,, 2013). Increased packed cell volume shows a

better transportation and thus results in an increased primary and secondary polycythemia,

(Purves et af., 2003).

Haemoglobin is the iron-containing oxygen-transport metalloprotein in the red biood
aemoglo : g ]
lls of all vertebrates with the exception of the fish family,Channichshylidac as well as
cells of all v slobi iologi
1 f invertebrates (Sidell and O' Brien, 2006) . Haemoglobin has the physiological
1ssues of inwv
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aemoglobin and mean Corpuscular haemoglobin are major
erythrocytes, and are significant in the diagnosis of anaemia




Tablel.1: Haematologica1 Parameterg o |,

boratory rats and the accepted normal range,
Haematological Male Range Female Range
Parameters

HCT (%6)

|

41.70-57 .09 33.10-47.70
HGB (g/L) 147.0-208,9 108.0-175.0 |
WBC (x109/1) 5.90-18 39 5.80-20.10
MCHC (g/L) 317.0-368 9 315.0-368,0 [
Granulocyte {x109/1) 1.70-12 19 1.70-14.70
Granulocyte % (3) 27.00-73.9p 24.00-79.00 |
L+M (x109/1) 2.90-8.90 1.40-8.20 -
L/M % (%) 27.00-73.00 21.00-76.00

PLT (x109/1) Ea35,

0-1005.0 62.0-1188.0
Source: Ozkan ¢7 al., 2003

22




2.20 TRANSCRIPTOMICS

a certain time point ang at a given biological state. Regulation of gene expression is highly
complex and underlies many  fundamenta] biological processes such as growth,
differentiation, and disease pathogenesis with the ability to adapt rapidly with tremendous
variability in different tissues and in response to stimuli (Sandvik er al., 2006).
Transcriptomics and global gene expression are powerful tools used in the field of toxicology
and, as in most cases; toxicity is not expected 1o occur without alterations at the
transcriptional level (Gibb er al, 2011). A common application of transcriptomics in
toxicology is to compare gene expression after a chemical exposure from a diseased and non-
diseased tissue to provide a list of genes that show altered expression in the diseased group.,
These findings not only advance researchers’ understanding of discase pathogenesis, but they

also reveal transcripts that can be qualitatively or quantitatively assessed as new biomarkers
(Gibbs et al, 2011).

A biomarker is defined as a characteristic that is objectively measured and evaluated as an
indicator of normal biologic processes, pathologic processes, or pharmacologic responses to a
therapeutic intervention (Ilyin ef al., 2004). Although a single biomarker can be ealsﬂy
understood, transcriptomic studies have shown that aggregatle mcamg;s com_pos::d of nlmlup?e
genes are also informative as biomarkers of complex disease. orts in transcriptomic

g 1cs but ing, ude envi onmenta;
blOlIlatkﬁr dcvelopment are not restricted to medical diagnos
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PTOMICS BIOMAKERS.

ly useq types of ranscriptomje biomarkers:
® messenger RNA (mRNA),

®*  micro RNA(miRNA), and

* Long honcoding RN (IncRNAs)

There are three commpon

miRNAs are small noncoding RNA molecules with about 20-22nucleotides which are
involved in post transcriptiona) processing of mRNA, In this way they are able to regulate
physiological pathways and metabolic processes and therefore impact the entire cellular
physiclogy, organ development, and tissue differentiation. The expression of miRNA can be
measured in cell culture samples. These miRNAs are also present in body fluids, such as

urine, blood, and breast milk (Kroh et al., 2010).

Noncoding RNAs with a length of more than 200nt belong to the group of long
noncading RNAs (IncRNAs) and have been identified as biomarkers in several disease
conditions. Interestingly, the identification of single biomarkers on the mRNA or the miRNA
level is not possible in most pathological disorders, In such cases, a set of multiple

biomarkers must be present to distinguish between specific discase types, disease states, or

applied treatments (Gibbs et al., 2011).

2.22 TRANSCRIPTOMIC METHODS

There are three commonly used methods for assessing transcriptomes;
L]

quantitative real-time polymerase chain reaction (qPCR),

® microarrays, and

* RNA sequencing (RNAseq).




RNA is isolated fromg ] $100 microarrays ang RNAseq. In microarray-based methods,
a
RN i o Specific sample and converted to a chemically labeled form, Labeled
Cubated w .
With a sma)) chip that measures transeript abundance by hybridization

of labeled RNA o each of the propes on the microarray,

Microarrays off; ;
ys offer genome-wide coverage of the transcriptome, have high throughput, and

have become relat i i
latively Inexpensive byt complicated normalization methods and, similarly to
€ requirement to know existing transeript sequences up front. Despite

these limitations, microarrays have thus far been the most widely applied technology (Chu,

(often called Next-Generation Sequencing). The abundance of each transeript is quantitated
by counting the number of copies. RNA sequencing has the advantage, as compared to
microarrays and qPCR, in that no previous knowledge on sequence is necessary. However,
RNAseq methods are costly and complex and require enormous computational capacity, In
some situations, RNAseq has already begun to replace microarrays in basic research, but
clinical studies will likely use both approaches depending on scientific goals, sample size,

and cost (Morin et al., 2008; Wang et al., 2009; Krohn et al., 20 10; Chu and Corey 2012).

223 STEROL REGULATORY ELEMENT BINDING PROTEIN (SREEP)

The transcription factor SREBP (sterol regulatory element binding protein), is a key
regulator of cholesterol and lipid homeostasis (Yang et al,,2006) which is encoded by the
genes SREBF1 and SREBF2, it belongs to the basic-helix-loop-helix leucine zipper class of
transcriptional factors (Yang ef al., 2006). It is important to note that there are three rolated
SREBP proteins: SREBPla, which regulates fatty acid and cholesterol biosynthesis;
SREBP|c, which regulates fatty acid synthesis; and SREBP2, which primarily regulates
genes, involved in cholesterol metabolism; of which SREBPIc and SREBP are highly

expressed in the Leydig cells of the testis (Yang et af., 2006).
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translocating i nic hormopeg (e.g., testosterone) in the cytoplasm and then
© Nucleus; i functions a5 5 DNA-binding transcription fator that

regulates gene €Xpression (Yoy and Sar 1998; Sudrez-Quian al., 1999),

2,26 INSULIN AND GLUCOSE T

RANSPORTER—4(GLUT~4)
Glucose uptake

and storage in Peripheral tissues such as skeletal muscles and adipose
atory process in the homeostatic control of blood glucose levels (Khan
and Flier, 2000). It is widely accepted that skelegal muscle, by virtue of its large contribution

tissue is a major regul

to body mass, represents the major site of insulin-mediated glucose disposal. However, both

surface which is stimulated by the insulin signaling pathway initiated by activation of the
insulin receptor, Any defect in this pathway triggers the development of hyperglycemia in
type II diabetes. Thus, measurement of glucose uptake into peripheral tissuss is an important

mechanism to assess insulin sensitivity (Turban et al,, 2005).

Medicinal plants offer a rich, yet inadequately explored source of potentially useful
anti-diabetic drug. Phyllanthus emblica (amla), Tinospora cordifolia (guduchi), and Curcnma
longa (haldi) are extensively used by ayurvedic practitioners for the treatment of diabetes
(Gogte, 2000). Their anti-diabetic activity has been explored in various animal models of
diabetes and its complications (Babu et al., 2004; Rao, 2005; Suryanarayan et af., 2007;
Nwozo et al., 2009; Mehta et al., 2009; Qureshi et al., 2009). Most of these studies have
focused on the glucose lowering effects of these plants in experimental models.

GLUTH4, also known as solute carrier family 2, is a protein encoded, in humans, By

i v in is the pancreas and into
the § 4 vels increase, Insulin is released from p
LC2A4 gene. As glucose le

the blood Increased insulin levels cause the uptake of glucose into the cells (Gogte,
€ blood stream. In
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translocating int 9genic hormones (eg., testosterone) in the cytoplasm and then
ng into Ao, X
B the nhucleus; functions g a DNA~b1'nding transcription factor that

regulates gene eXpression (You and Sar 1998; Sudrez-Quian ¢ al., 1999).

2. 26 INSULIN AND GLUCOSE TRANSPORTER-4(GLUT-4)

Glucose uptake and storage in peripheral tissues such as skeletal muscles and adipose
tissue is a major regulatory process in the homeostatic control of blood glucose levels (Khan
and Flier, 2000). It is widely accepted that skeleta] muscle, by virtue of its large contribution
to body mass, Tepresents the major site of insulin-mediated glucose disposal. However, both
tissues contribute toward the lowering of blood glucose (Turban ez al., 2005). Glucose uptake
is mediated through the translocation of the Glutd receptor from the interior to the cell
surface which is stimulated by the insulin signaling pathway initiated by activation of the
insulin receptor, Any defect in this pathway triggers the development of hyperglycemia in
type II diabetes. Thus, measurement of glucose uptake into peripheral tissues is an important

mechanism to assess insulin sensitivity (Turban ef al., 2005).

Medicinal plants offer a rich, yet inadequately explored source of potentially useful
anti-diabetic drug. Phyllanthus emblica (amla), Tinospora cordifolia {guduchi), and Curcuma
longa (haldi) are extensively used by ayurvedic practitioners for the treatment of diabetes
(Gogte, 2000). Their anti-diabetic activity has been explored in various animal models of
diabetes and its complications (Babu ef al,, 2004; Rao, 2005; Suryanarayan et af., 2007;
Nwozo et al., 2009; Mehta et al., 2009; Qureshi er al., 2009). Most of these studies have

focused on the glucose lowering effects of these plants in experimental models,
GLUT4, also known as solute carrier family 2, is a protein encoded, in humans, by

i i in i leased from the pancreas and into
4 levels increase, insulin is release hi
the 5L(:2A gene, As glucose

the blood Increased insulin levels cause the uptake of glucose into the cells (Gogte,
€ olood stream. In
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£ 2000). GLUT4 js stored
1 the cel] jp g, . :
plasma membrane o ansport vesicles, and g quickly incorporated into the

© Cell When ingylin 10
! nsulin b, R
P 8 ety " 1nds 0 membrane receptors. Insulin binds to the

0 :

e et . Tm and activates the receptor's tyrosine-kinage domain. The

Sulin Receptor Substrate, or IRS-1, which binds the enzyme PI-3

b R s s € Membrane lipid PIP2 to prp3, PIP3 is specifically recognized
]

©B) and by E DK1, which can phosphorylates and activate PKB. Once

phosphorylated, PRR i i . :
i KB is in 1ts active form and phosphorylates TBC1D4, which inhibits the
GTPase-acnvatmg domain associated

kinase, PI-3 kinage Converts th

results most times from the body’s dema
during which muscle, fat, and liver cells do 1ot respond properly to insulin and thus cannot
casily absorb glucose from the bloodstream. Over time, insulin resistance can lead to type 2
diabetes because the beta cells fail to keep up with the body's increased need for insulin
(Turban ez af, 2005; Nwozo, et al., 2009).

2.27 CALCIUM VOLTAGE-GATED CHANNEL SUBUNIT ALPHA1 A (CACNA1-0)
Calcium voltage-gated channel subunit alphal A (CACNA1-0) mediates the entry of
calcium ions into excitable cells, and are also involved in a variety of calcium-dependent
processes, including muscle contraction, hormone or neurotransmitter release, and gene
expression(Mojiminiyi e/ al., 2008). It was reported that, a!though not as high as the
expression by the brain, stomach or testis, the pancreas produced a significant level of
CACNAIl-0. The contractile mechanism in smooth muscle is activated by a rise in the
concentration of free intracellular Ca®* concentration. The source of (Caz‘) is the extracellular
fluid or release from internal pools. Thus, vascular smooth muscle relaxant agents may
produce their effects by inhibiting either or both sources of Ca®" (Mojiminiyi et a/., 2008),
A growing number of diseases are recognized as being caused by mutations in genes
encoding voltage gated ion channels of skeletal muscle (Hoffman et o, 1995). Naturally
occurring mutations in channel genes or antibodies directed against channel proteins have
also been found for other excitable ftissues such as the heart and the brain as well as
unexcitable organs such as the kidney (Greenberg, 1997; Lehmann-Horn and Jurkat-Rott,
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1999). Mutations in calciyy, e

susceptibility types and 5y
various forms of hEmipIeg;'c o
1994; Ptacek ¢f al,

els or chanre] subunits cause malignant hyperthermia
St
hnier e g, 1997), hypokalemic periodic paralysis, and

Tai isods i
e . Blaine, epjsyic ataxias, and epilepsies (Jurkat-Rott et al,
4; Terwingt etal.; 199g),

2.28 POTASSIUM CHANNE, (KCINs)

Potassium chanpe ;
virtually all [i; * are the most Widely distributeq type of ion channel and are found in
VINng  organismg (Littleton ang Ganetzky, 2000). They form potassium-

mbranes, Furthermore potassium channels are found in
de Vvariety of cel] functions. . The protein encoded by this

protein and inward-rectifier type potassium channel. The

selective pores that span cell me

» 18 controlled by G-protejns, It may associate with two other G-protein-

form a hetero-multimeric pore-forming complex (Jessell er
al., 2000; Hille and Berti, 2001),

Potassium channels function to conduct potassium ions down their electrochemical
gradient, doing so both rapidly (up to the diffusion rate of K" ions in bulk water) and
selectively (excluding, most notably, sodium despite the sub-angstrom difference in ionic
radius) (Lim ef al., 2016). Biologically, these channels act to set or reset the resting
potential in many cells. In excitable cells, such as neurons, the delayed counter flow of
potassium ions shapes the action potential. By contributing to the regulation of the action
potential duration in cardiac muscle, malfunction of potassium channels may cause life-
threatening arrhythmias. Potassium channels may also be involved in maintaining vascular
tone.  They also regulate cellular processes such as  the secretion

of hormones (e.g., insulin release from beta-cells in the pancreas) since their malfunction can

lead to diseases (such as diabetes) (Rang, 2003),

FOUR TYPES OF POTASSIUM CHANNEL

Calcium-activated potassium channel - open in response to the presence of caleium ions
alcium-acti

or other signaling molecules. s
I dl tifying potassium channel - passes current (positive charge) more easily in
* Inwardly recti

the inward direction (into the cell).




are constitutively open or possess high basal

estin ;
8 potassium channels” or "jeqy channels" that set the

negafive membrape Potentia] of Neurong

+ Voltage-gateqd Potasgj
um
channe] . o7, voltage-gated ion channels that open or close in

Iesponse t i
P 0 changes i trans-membrape voltage (Rang 2003),

2.29 GLUCAGON LIKE PE

] PTIDE-1 (GLp.y
Glucagon like peptide (GLP)

s L———— 182 30 aming geig long peptide hormene derived from the
= i - -
Postranslationgy Processing of the proglucagon gene expressed in several

organs including the 8Ut (intesting] enteroendocrine L-cells),, GLP-| is the only known
Tease blood sugar levels in a glucose-dependent manner
in, The most noteworthy effect of GLP-1 s its ability to
e-dependent manner (Kristine and Catherine, 2003),

of the cytokines that make up the acute phase reaction. This cytokine has been implicated in a
variety of diseases, inc!uding autoimmune diseases, insulin resistance, and cancer (Vassali,
1992; Pfeffer, 2003). Reduced production of TNF-alpha may limit the release of acute phase
mediators and thereby facilitate autoimmunity (Paul and Carroll, 1999). Mangiferin mediates
the down-regulation of necrosis factor kappa B (NF-xB), suppresses of NF-kB activation
induced by inflammatory agents, including tumor necrosis factor (TNF), increases the
intracellular glutathione (GSH) levels and potentiates chemotherapeutic agent-mediated cell
death; this suggests a possible role in combination therapy for cancer. It is likely that these
effects are mediated through mangiferin ROS quenching and GSH rising; increased

intracellular (GSH) levels are indeed known to inhibit the TNF-induced activation of NF-xB
{Vassali, 1992; Paul and Caroll, 1999; Pfeffer, 2003),

2.31 INTERLEUKIN 1 alpha (IL- 1 alpha) N _
Interleukin 1 alpha is a cytokine of the interleukin 1 family. Interleukin 1 is responsible
nterleukin o

for th duction of inflammation, as well as the promotion of fever and sepsis (Nicklin ef

or the producti

! 4). IL-lo. inhibitors are being developed to interrupt those processes and treat

-lo i ) .
al, 1994), . iety of other cells only upon stimulation can be induced to transcribe
diseases. A wide vari
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nteroendocring L-cells),. GLP-1 is the only known
se blood sugar levels in a glucose-dependent manner
- The most noteworthy effect of GLP-1 is its ability to
-dependent manner (Kristine and Catherine, 2003),

2.30 TUMOUR NECROSIS FACTOR —alpha (TNF-alpha)

TNF-alpha is a cel] signaling protein (eytokine) involved in systemic inflammation and is one
of the cytokines that make up the acute phase reaction. Thig cytokine has been implicated in a
variety of diseases, including autoimmune diseases, insulin resistance, and cancer (Vassali,
1992; Pfeffer, 2003). Reduced production of TNF-alpha may limit the release of acute phase
mediators and thereby facilitate autoimmunity (Paul and Carroll, 1999). Mangiferin mediates
the down-regulation of necrosis factor kappa B (NF-xB), suppresses of NF-kB activation
induced by inflammatory agents, including tumor necrosis factor (TNF), increases the
intracellular glutathione (GSH) levels and potentiates chemotherapeutic agent-mediated cell
death; this suggests a possible role in combination therapy for cancer. It is likely that these
effects are mediated through mangiferin ROS quenching and GSH rising; increased
intracellular (GSH) levels are indeed known to inhibit the TNF-induced activation of NF-xB

{Vassali, 1992; Paul and Caroll, 1999; Pfeffer, 2003),

2.31 INTERLEUKIN 1 alpha (IL- 1 alpha) . ‘
Interleukin 1 alpha is a cytokine of the interleukin 1 family. Interleukin 1 is responsible
nterleukin

fin s motion of fever and sepsis (Nicklin er
oen o
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 precyrg
Although there gre many ; ) or form of IL-1g, (Fieldmann and Saklatvala, 200
0y inte , 2001),

& faction of 11— I
ot CIlmcal]y relevan i alpha with other Cytokines, the mogt consistent and

isoform of PRK.| is expressed in the liver (Usenik, 2010). The

; Prevents glycolysis, gluconeogenesis  from occurring
simultaneously (Usenik, 2010).

2.33 GLUCOSE-G-PHOSPHATE DEHYDROGENASE (G6PD).

The G6PD gene Provides instructions for making an enzyme called glucose-6-phosphate
dehydrogenase. This enzyme is involved in the normal processing of carbohydrates. It also
protects red blood cells from the effects of potentially harmful molecules called reactive
oxygen species. Reactive OXygen species are byproducts of normal cellular functions,
Chemical reactions involving glucose-6-phosphate dehydrogenase produce compounds that

prevent reactive oxygen species from building up to toxic levels within red blood cells

(Agbafor, 2015)

2.34 PYRUVATE KINASE
Pyruvate kinase is the enzyme responsible for catalyzing the final step of glycolysis. One of

the isozymes of this enzyme is found in the liver (Gupta and Bamezai, 2010). Pyruvate kinase
serves as a regulatory enzyme for gluconeogenesis, a biochemical pathway in which the liver
generates glucose from pyruvate and other substrate (Berg et al., 2002),

Genetic defects of this enzyme cause the disease known as pyruvate kinase deficiency. In this
condition, a lack of pyruvate kinase slows down the process of glycolysis. This effect .is
especially devastating in cells that lack mitochondria, because t}‘mse ce‘lls must ustla anaerobic
iyl s (hit ol HOKE of energy because the TCA cycle-ls not a‘fallﬂbl&. For
example, red blood cells, which in a state of pyruvate kinase deficiency, rapidly become
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no 165 and Tapinanthys bangwensi no 201

3.2 Sample Preparation

dried leaves were blended into fine powder using an electric blending machine (Marlex
CM/L7371373).
The ground plant materials were weighed into 30%weight/weight (30g leaf extract and 70g
growers mash) and T0%weight/weight (70g leaf extract and 30g growers mash). The control
' group was 100% growers mash. 100ml of honey was measured using a graduated cylinder
nto the weighed powdered extract and into 100% (100g) growers mash. The honey was
thoroughly mixed with the powdered leaf extracts. This is to facilitate the eating of the
exfracts by the rats especially those extract that are bitter like the Bitter gourd (M. foetida).

3.3 Ethical approval:
The experiment was conducted in accordance with the Guidelines of the U.S. National

Institute of Health (NIH Publication No. 85-23, Revised) (NIH, 1985) and Animal Welfare

Act on the care and use of laboratory animals. All procedures were examined and approved
ct on the ca

by the Faculty’s ethics committee ({ R B).




3.4 Animal Treatmeng,
A total number of tWemy ;
albing ra
fifth group is the control groy » 1Ve groups with four animals in a group, The
stabslized for g — Se\,enp;l the eXperiment, the, animals were weighed and
ays by piyi
Guinea feed Nig, ¢4 This wag d S A e

one tg ag i : :
Different weights e o certain the animals were 1n good state of health.

ficed and vitag organs like liver, kidney, small intestine
cessed for genetic expression. Blood samples were

packed cell volume PCV, white blood count WBC,
etc,

collected for hematologicg analysis (

platelets, haemoglobin estimation (HR)

3.5 Haematology analysis;

The haematological analysis was carrjed out in Inland Medical Centre, Ikare Akoko using an
auto Haematology analyzer (URTI) 3300, The haematology parameters include Packed Cell
Volume (PCV), White Blood Count (WBC), Platelets and others,

3.6 Gene expression:
The maps of the organs were made and were arranged into the PCR machine {Multigene

Optimax) made by Labnet international Ine, prior to polymerization reaction,

3.6.1 RNA isolation:
Tissues excised from each animal were homogenized in Eppendorf tubes containing 50ul

Trizol reagent. 100ul gradient separation medium (chloroform) was added to homogenates,
vortex and centrifuged for 30 minutes at 1500rpm and the supernatant was aspirated, which
contains the RNA, into new labeled tubes. 100l of precipitating medium (isoamy] alechol)
was added to the supernatant and vortexes for 30mins at 1500rpm, RNA is recovered in pellet
form and the supernatant decanted. 50pl of 70 percent ethanol was added and centrifuped for
Smins at 15000rpm, the supernatant was decanted and the cap left fnpen to allow i*.hc ethanol
to escape. 50pl of nuclease-free water was added to the total RNA isolated from tissues, The

tion of total RNA was determined by UV absorbance spectrophotometry (JENWAY
concentration o

tification and all samples were diluted to the same
6305) for RNA (mRNA) quan

concentration.




3.4 Animal Treatment;

platelets, haemoglobin estimation (HB) etc

35 Haematology analysis:

The haematological analysis was carried oyt in Inland Medical Centre, Ikare Akoko using an
auto Haematology analyzer (URTI) 3300, The haematology parameters include Packed Cell
Volume (PCV), White Blood Count (WBC), Platelets and others,

3.6 Gene expression:
The maps of the organs were made and were arranged into the PCR machine (Multigene

Optimax) made by Labnet international Inc. prior to polymerization reaction.

3.6.1 RNA isolation:

Tissues excised from each animal were homogenized in Eppendorf tubes containing 50ul
Trizol reagent. 100ul gradient separation medium (chloroform) was added to homogenates,
vortex and centrifuged for 30 minutes at 1500rpm and the supernatant was aspirated, which
contains the RNA, into new labeled tubes. 100pl of precipitating medium (isoamyl alcohol)
was added to the supernatant and vortexes for 30mins at 1500rpm, RNA is recovered in pellet
form and the supernatant decanted. 50ul of 70 percent ethanol was added and centrifuged for
Smins at 15000rpm, the supernatant was decanted and the cap left prEl‘l to allow -the ethanol
to escape. S0l of nuclease-free water was added to the total RNA igolated from tissues. The
concentration of total RNA was determined by UV absorbance spectrophotometry (JENWAY

6305) for RNA (mRNA) quantification and all samples were diluted to the same
5) for m

concentration.
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3.6.2 Reverse transcription-

Reverse transcription Wwas

erf :
Performeg by adding 2, reverse tralnscriptase from the cocktail
€T (2) the ANTPg (3) the reverse transeriptase (4) the
ase-free water.

which contain (1) the Tandom oligo pri
Tim,

T and (S) nyg|e,
Was aliquoteq

Mentary DA
T 4 hour gt 65

reverse transcriptage buffe
2ul reverse transcriptage
Into 200l of total RNA across the samples for the
(cDNA). The sample is then incubated in the

~degree Celsius in a tota) reaction volume of 22ul for

conversion into complj
thermocycler Tunning f,,

the conversion,

3.6.3 Polymerage Chain Reaction (PCR):
thesized i i

Syn' sized cDNA was dilygeq I nuclease-free water ang SuL was aliquoted into primer-

specific PCR cocktai], [ total, a 5.0uL pcr reaction mix containing Sul cDNA template,

2ul. forward and reverse primers (Ingaba Biotech, South Africa) and 2uL PCR Master Mix.

As a rule, B-actin specific primer was used to track bagal gene expression in each

representative animal, The PR Was carried out using multigen optimax PCR machine. PCR
amplification was done under 30 cycles with each cycle consisrir;g of denaturation, annealing
and extension,

Amplification conditionsg were: 94°C pre-denaturation for Smins, 94°C for 30sec, Annealing
55°C (Tm) for 30 secs and Extension 72°C for 30 secs and then 5 min at 72°C by 30 cycles.

3.6.4 Agarose Gel Electrophoresis:

PCR amplicons were submitted for densitometric run in agarose gel electrophoresis, Briefly,
0.5X agarose was prepared in 50ml TBE-buffer. Under buffered conditions, gel was allowed
to solidify at room temperature. SuL. PCR amplicon together with 5uL, DNA loading buffer
was loaded into pre-formed wells. Snapshots revealing the relative density of DNA bands

were taken under UV-gel documentation. The metrics of average band density after 15

minutes of buffered run were analyzed with Image] (NIH).

3.7 Statistical Analysis: The data obtained for the haematological analyses were subjected to
.7 Statistical Ana ' s i
hical analvses. while the band depsities of the gene exprossion were quantified and
graphical analyses,

bjected t lysis of variance, using ordinary one way ANOVA at 95% level of
subjected to analys

significance using graphpad prism 7.




CHAPTRR FOUR

4.1 Haematologica) alteratiuns th L
At oceurreq on culinary exposure of normal albino rats

to leaf extract of Mistletge (Tapinqntkus bangwrmsi), mango (Mangifera indica), silver
* bush (Peperomiq peﬂucida) and large bitter melon (Momordicq foetida).
used a decrease i the production of MCHC at 30%
0 at 70% Compared 10 the control, while ML indica
d MPV at hoth 30% and 70% concentrate.
Nereased the platelets counts and PDW at both 30%

M. indicq and T.bangwensi ca

P. pellucidg and Tbangwensi i

and 70% concentrate Tespectively,
P pe
HCT (PCV),

lucidg reduced the Production of reg blood cells (RBC), haemoglobin (HB),
MCH and Mcy at 30% concentrate while M. indica at 70% increased the
production of RBC, HCT, MCV and 5B but decreased them at 399 concentrate,

T bangwensi, M. indica, P. pellucida and M. foetida caused a reduction in WBC
and LYM except granulocytes which wag slightly increased by M. indica and I bangwensi at
30% and 70% concentrate compared to the control (Figures 1, 2 and 3).
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Key: Tap= Tapinanthus bangwensi, Man= Mangifera indica
Pep = Peperomia pellucida, Mom = Momordica foetida (NB: Applies to Fig. 1 -. 3),

Figure 1: The effects of Plant extracts on platelets, mean platelet volume (MPV), mean

corpuscular haemoglobin concentration (MCHC), red cell distribution width (RDW)

and platelet distribution (PWD)-




|
z o

30
8. .= Man
[£
4 X 70 ‘ B PCP
g B 4 i# ~ Mom
3 g
| L 5 50 ol
| s
| i I
0\020}010505070 rr———
0 102030 40 30 4 B
% plantin Feed ) 22070 0 10 20 30 40 50 60 70
Bphrtinfeed () #platinresd () g
3a 3b r
3c |
t
80 ; %
éo. |
g g g |
I 2
: | *-
o
| T T ™ L s S == s |
J Q 10 20 30 40 50 60 70 0 10 20 30 40 50 60 jo 0 10 20 30 40 50 60 70
plantinreed (w/n} % plantin Feed (w/w) % plantin eed (w/)
3d 3e 3f

Figure 3: The effects of Plant extracts on white bloed cells (WBC), lymphocytes (LYM) and i

granulocytes of normal rats. |




binding Protein (SRERp
th
significantly expresseq in the testis b

by any of the extract compareq o g, i ) was not significantly expressed
ntro], Luteinizing hormone receptor (LH-R) was

Y 70% T-bangwensi (mistietoe) and og indica at 70%
= (An:l:ressﬁd at 30% concentrate compared to the control,
compared to the contro], po; le st ‘A’Vas ot expressed at all by any of the extracts
icle Stimulating hormone—Receptor (FSH-R) was significantly

expressed by 70% Af . 7.
p. ( indica, 300 P pellucidg, ang 70% M, foetida compared to the control,

feaets while LH » SREBP and androgen receptor were down regulated by the
acts while 1H-
extra R and FSH-R Were up regulated by Tbangwensi, P. peltucida and M

while P. peliucidg wag signiﬁcantly
(p<0.05). Androgen

indica (Figures 4, 5, 6, and 7),

GLUT4 was not expressed in the pancreas by any of the extract compared to the
control. Insulin was significantly expressed by 70% M. indica, 0% P. pellucida and 70% M.
Joetida compared to the control, (p<0.05). CACNA1-alpha was significantly expressed by
30% P. peliucida compared to the control. KCINS was expressed by 70% T.bangwensi
compared to the control. In the pancreas of the normal rats GLUT-4 was down regulated by
all the extract, KCINS was up regulated by 70% extract of 7.bangwensi only (Figures 8, 9,
and 10).

Insulin gene was up regulated by a higher dose of M. indica, M. foetida, and a lower dose
of P. pellucida (Figure 11).

GLP-1 was expressed in the small intestine by 70% T bangwensi, 70% M. indica, 30% P.

pellucida, and 70% M. foetida compared to control, (p<0.05). GLUT-2 was expressed

significantly by 70% T.bangwensi, 30% and 70% M. indica, 30% P. pellucida and 70% M,
nirican o f. L

Joetida compared to the control. In
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Figure 4: The effects of plant extracts on the expression of sterol regulatory element binding

protein (SREBP) on the testis of rats.




|
0 @ Conir
5 g
: - )| Mgt . & Confrf
E Q2 T0% M7 & i Bl g G s
c
- ] CRCTT e
¢ . Bl 3 ¢ 2 70% Mom
f T b 0
1] £ 0
" 3 | ?
14 L
g t g ;
Z g t ,f?I
q 2 !
< ; {
: k f
]
Andr-R Ande-R ;
'l
mﬂ-ﬁ\clﬁn B-Actin
Figure 5: The effects of plant extracts on the expression of androgen receptor gene on the
testis of rats,
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Figure 6: The effects of plant extracts on the expression of follicle stimulating hormone

(FSH) receptor on the testis of albino rats.
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Figure 7: The effects of plant extracts on the expression of luteinizing hormone (LH) receptor

on the testis of albino rats.
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Figure 8: The effects of plant extracts on the expression of Glucose transporter-4 (GLUT-4)

gene on the pancreas of rats.
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Figure 9: The effects of plant extracts on the expression of calcium channel voltage-gated

lalpha (CACNA 1-a) gene on the pancreas of rats.
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Figure 10: The effects of plant extracts on the expression of potassium channel on the

pancreas of albino rats.
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Figure 11: The effects of plant extracts on the expression of Insulin gene on the pancreas of

albino rats.
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Figure 11: The effects of plant extracts on the expression of Insulin gene on the pancreas of

albino rats.
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Figure 13: The effects of plant extracts on the expression of glucose transporter 2 (GLUT-2)

gene in the small intestine of albino rats.
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Figure 14: The effects of plant extracts on the expression of tumour necrosis factor-o; (TNF-

t)gene in the kidney of albino rats.
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Figire 15: The effects of plant extracts on the expression of interleukin-la (IL-1a) gene on

the kidney of albino rats.
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Figure 16: The effects of plant extracts on the expression of phosphofructokinase gene on the

liver of albino rats.
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meessing. In view of this, low platelet concentration suggests that the process of clot-
fmation (blood clotting) will be extended, resulting in excessive loss of blood in the case of
%61 slight injury. Interestingly, leaf extract of Tapinanthus bangwensi (mistletoe) and
Poperomiq pellucida increased the production of platelets and platelet distribution width in

. s i
e experimental rats compared to the control. M. indica caused a reduction in platelet C?u
MPV) at a low dose of 30% and lower it at

Manly to i n platelet volume ( .
- se that leaf extract of T.bangwensi

T concentrates. From this result it is logical to surmt -
r‘mjsﬂetoe) and P, pellucida may help in the stimulation of thrombop

e -
i latelet is involved in bloo:
e be Used to manage hemostatic activity of blood since P

enia. (Adedapo et al., (2007) had
1y of blood which is co-related
. Mishra and Tandom,

ot thrombop
lﬁtang While M. indica has the tendency t© cause oq
ffect the viscoS

borates the work d

one by
latelet count after treatment.

it oy that reduced blood platelets

vy blood pressure. This work €O

blood P!
oy ) y affect

: « 1 adversel
on Hibiscus Rosa Sinensis which @

58




caﬂjed in the blood 1 fon;]"w "Cag g caj
o O%yh
M e red blood cell is Yhaemo gy,
P Th nvolyey in the 8lobjn i Blobin, Which o,
" s, 8 reduced red blogg cell trarmp{,,.t g TeSpiratig, €acts with
o O imp " (Chineke ¢; g
S "y

4 wuene, 2011 .

vﬁlﬂn‘ie (e . » 2012; SOetan etqgl On ip

e increase in red blood cej)g (RBC) <013, Isaag ¢ . e leye] of animals:
: an e

 Tpangrenst O0%) compareq ¢ 0 s

e
ﬂnmw il decreas.: = Contrg| (Fi fextract of M. indi
- the leVe]S ; . Indica

of RBC,
Previous reports stated tha
t packed
ell v

in are major indj Olume
Mfmgglob Jor indices for "Valuating o » haemoglobin and meap
ire corpuscular

., diagnosis of anaemi i
iy diag mia and also serye o Wi Y erythracytes, ang are signj
Indices of
the

jgh packed cell volume (PCV) ing; ; 2003; Chincke er al, 2006). Furthermore

Iindicates g;
ther an ing ;
. ' L _ rease
p8Cs) or reduction in circulating plagma volume (Chinek 10 number of red blood cells
eke et al,, 2006).

ficant in

uce red blood cells in
ol mammals (Awodj g 4 bone marrow s capacity to
"

h onc : -
thigher concentration M. indica (70%) caused an increase in
1€ production of packed cell

u'|llfl1‘E (&CT), RBC and HB while P, pellucida at higher concentration (70%)

[E'dlllcﬂ(]l'l n PCV‘, HB and RBC compared to the control. This may be as a rssult:f EZS: T
of [Ton present in the plant.  Asif and Wahid (2003) reported that saponin inFagonzt
oica L. reduced red blood cell indices, Harikrishnan et af., (2012) reported that saponin
treased red blood cell indices. Tron, an important factor in the synthesis of haemoglobin, a

amponent of RBC, was reported by Babatunde, (2012) to be the highest amount of trace
dement in the M. indica stem bark. The iron content of the extract may therefore contribute
viseffect in boosting the red blood cell indices of the rats. Based on these earlier reports
id the results of this study, it can be hypothesizad that the combined effects of both iron and

e for

nsi (mistletoe) also increase the
dose of 30%. This is an

thchemi‘;al content of M. indica extract ar¢ responsibl its ability to boost RBC
itter gourd) and T. bangwe
) even at a low
ncentrated amount can enhance

Diices, M. foetida (African large b
F’“duction of ed lood cells and hemoglobin (HB
f"ﬁi‘ﬂatiorl that M. indica, T bangwensi and M.foetjda flt co lower dosage of 30%
q“hmpoiesis while: P pg”lleda may cause anaemia even at

Meentrage,
nfections,

fferentials are to fight i
n by foreign organisms and

od cell and ts g
1vasio

1 _ .
he major functions of the whit blo

b against |
"the body by a process called phagoc¥

t0SiS,

59




sy Bl
it blnod ce]lS are exposed to high N 3 1n 1 Mune
4 8 . reS
i of generating antibodieg - Of digeqgy . . POMSE, Thy, , .
dieg n th lnfEct s, aNimalg v
Progegg " i with Jow
A

# 2 3 20
Iﬂﬂmgn:al and disease Prevaleny 5 d.13)
Nditig;

i)

£ "‘apah di s
! to diseases (Soet
et an ey al.

s thereby
ns ( Oklln

Pl

;ﬁulﬂﬁ“g shllcy OF EXIT8CtS OF T Yoy
" ens

\‘Mgmemcm with work done by Mishra a

o nd T
mgpﬂ]med out that whereas increageq o adon, (20; 5)
} o

tof WBC j

ggune system (Adedapo et al., 2007. i s

f » Mohajerj 2007
) & ),

suppression of leucocytes and thejr Production f;
n from b

Reports about WBC counts
su;
PPosed to be helpful in boosting
a decreased count of WBC shows
- ——— G 0Ne marrow (Osuigwe et of 2007)
I ¢ : in B. spectabifis treated ani " .
s and Tadon (2015), suggests that B, Spectabili —
: ilis m

i )
jnune system. ght have a good potential to boost

Luteinizing hormone receptor (LH-R) has b
——— een reported to be found predominantly
B d e testi i i
i ry eydig of the testis where it plays pivotal role in testosterone production and
wpport spermatogenesis. This trans-membrane receptor specifically acts to up-regulate the
myme cholesterol side chain cleaving enzyme, which leads to the greater conversion of

Molesterol into androgen precursors required to make many stercid hormones, including
wlosterone and estrogens (Ofusori et al, 2007). In this study the increase in LH receptor
keels in M, indica and P. pellucida compare
ktels which then facilitated increased response 0
e, Many beneficial effects of medicinal pla

tiated with antioxidant effects (Ofusori ef @l 2007
pre

d to the control may be due to low testosterone
f LH receptor as explained by the statement
nts on male reproductive function are
). This suggests that the potential of
Dh)'tomedicines to improve male fertility is due to presence of antioxidants. Furthermore,
improve

Sheweita ef

i : ermatogenesis,
ioxjdg, yarious processes (sp

il W to }
E Hers TeEn she al., 2005; Elumalai et al., 2009).

that

and

netion (

Yoo . )
Tidogenesis) of male reproductive fu
ork done by B2

ghsamaneh et al., (2015)

Ty

3 reg i . the W ] e
e 150 1 agreemem 5 Jeaves reduces male reproductive activity
0

Ly
"luded that the aqueous extract of mang
ted by binding either of the

iy be
used for birth control ey
' 5 activa
ES nto the

d then translocating i

A‘"dl‘ epto
. ) r recep
8en receptor is a type of nuele? gtoplasm an

a'ndl‘ : n the ©.
%enic hormones (e-g. testosterone) 1

60 ‘i.j‘,;..l" : : 5
IBRPES

PR,

Vi AUAGH, it~

JULE PJRSIM PN




i:ﬁr{ Lhe oveRrT s o ST
{ . e
f ‘,wcm'ﬂ and hypOglycaemia Prodygy;

P
o WS 2 significant ' e in
1he . ‘ expreSSIOn of Sulin thera,
Wgwmﬂ’ M indica, P GLp.q . Yprevcntmg
: Pe”"C‘ida o N the Smaj] :
/ ; . Intesting
0

i
(!fted that GLP-1 is a 30 am;
Mmino aciq lon

ida, whi -
yplcida, hich up- regulated insulin |
:,ggulatcd GLP-1 levels. It ¢ . evels in the
: an be inferred th pancreas as seen in thi
that the plant may b this study, also
€ a potent increti
etin

e enhancement of insulin secretion
: -mimetic

This study also r
evealed the e :
sgnificant expression of GLUT. expression of glucose transporter-2
3 e Ix
. 2 in the small intestine of the a '(GLUT-Z), e
3 acts co . m 5 .
wiks done by mpared to the control group, di Als ol vt el
s done by Thorens, (2015) isroup, disagrecirs tierfiie S
: as!

J:-ﬁlpha was d d d d
own re rulated in a he gro compared to the control NF-alpha is
n g d i t groups P d P

el Signalin otei {+} 1(1 Vi mat; and (5}
£ p cin Y i i 1 €
( to ne) mn olved in SYSle ic inflam ion i
is one of th

tiokines that 4 a n
! make u e
P the acute phase reaction. his cytokine has been implic ted i
ed 1n a

ity of dis -
eases, in ing autoi :
W M : , including autoimmunc diseases, insulin resistance, and cancer (Pfeffer.
- Mangiferin j : ; ' .
, a phy tochemical present 1n M. indica, mediates the down-regulation of
tion induced by inflammatory agents, including tumor

\‘F
"8, suppres

ses NF-B activa
ne (GSH) levels and potentiates

|lular ghutathio
s a possible ro
diated through mangifert
indeed known t0 inhibit

legr f,
ac :
tor (TNF), increases the intrace!

temg
therapeuti
peutic agem-mediatcd cell death; this suggest
s effects ar° me

cellular (GSH} levels are
at these selected herb!

paul and Carroll, 1999; Pfeffer,

le in combination
n ROS

‘Jmapy f
" or cancer. It is likely that the!
MChin —
g and GSH rising; increased intr@
s may have

_xB. This result suggests th

ey

B

e induced activation of NF

. ) ‘ .
Mmatory and anti-toxicity properties (Vassah, 1992;

Iy,

rk. Tnterleukin 1
ponsibic for the

Imerleukjnl_a (IL-10) was e,\'pressed signiﬁcaml)’ in this prcsent WO
s 4 nterleukiﬂ 1 is res

oty isag ]
Ytokine of the interleukin




¥ i W AREERETEE Y WEUSC By
P elope Proceg i
@ Ses and f -

£ jow levels in some o "
it Rang Under

£ during stress (Moshe et ql, 2002)

pFK in the liver was up-regulated b

- Y T.bay
; FK-1 is one of ] i o M i
4 b g he mogy IMportan¢
. pot far-fetched from
gion 15 no the factg that 7 bangwens; o °fle°"‘YSiS' -
; Th
L M. indicq p Pellucida and jr

\W st d insulin gene and therefore May
r the Conversion of gluc

be needeq fo

w i
v prevent hypoglycaemia (Usenik ¢ al., 2010)

0se to

This study showed that G6pD wag signiﬁcantly ex

ScomparEd T Pressed in all the experimental

5 The result of this study m

ay be because of the
5" i presence of
Mhywchemlcalb in these extracts that have anti-oxidan

t properties. This is in contrast to
vk done by Agbafor, (2015) on leaf extract of Senna hirsuta that lowered the

aetion of this enzyme in the rats used.

Glucose transporter type 4 (GLUT-4) is the insulin-regulated glucose transporter found
qurly in adipose tissues and striated muscle (skeletal and cardiac), although it has been
sited that Glut-4 is not expressed in liver cells, there was a significant expression of Glut-
e Tiver cells of the rats fed with T.bangwensi, M. indica and P. pellucida this is in
gement with result from a study on expression of GLUT-4 mRNA, (Aschenbach ef al.,

1)

64

1
|




A

6ﬂJm‘l' and M. foetida),

CHAPTER Six
Work that

were g, Selecteq 1,
: ; served erbs (Af ;7
plomics alisralions when administereq 1 0 cause dica, P. pelhucid
rally to | j
a

OMe hae
matologj
rats, gical ang

goﬂﬂiudCd from this research

f M. indic b
patracts © a, T.bangwens; Ofatory
- §1 and M
< Joe,

tida can i
be said to boost red blood

oells production. when administereq at
oetic ability, a slightly p
aryrop ¥ ¥ figh dose of 70% concentrat
ate i.e.

Extracts of P. pellucida and T pq
 angwensi has th
€ abil

. .. thrombopoetic abili ity
i 5 bility. ty to boost platelets production

Extracts of M. indica, P .
, P. pelly
icida and M Jfoetidg up regulated th
& expression of

insulin gene, glucose  tr
ansporter-4- and glucagon-like peptide
S gene which are

invalved in glucose metabolis
abolism. It can therefore be said that thes
¢ extracts have anti

diabetic agents.

Extracts of M. indica and P. pellucida can be sai

A e said to prevent infertility due to the up
i uteinizing hormone and follicle stimulating hormone i.e. pro-fertili

ability. : -

Al the extracts M .indica, P. pellucida, T.bangwensi and M. foetida have the ability

(o alleviate inflammation due to the down regulation of tumour necrosis factor which

is one of the cytokines responsible far acute phase reaction i.e. anti-inflammatory
ability.
-regulation of TNF-o. gene,

All the extracts are observed to be non-toxic by the down
1 cancerous cells. Some of

known to be cytotoxic 0

s or use of these herbs for

except for T.bangwensi that i
d the traditional claim

these observations have justifie

medicinal PHTPOSCS.

65




REF
gk Abatan, M. O, apq B ERENQES
s Tunsg
» ical and biochemj 8., 0.9
hgem“m'og' 10chemica] Parametepg in rat‘ (2007),
8.

g A A, Abstar, M. ©. and Olomnsogo 0]

0. (200 i
4). Toxic effects of some plants

jp the geo Euphotia. o0 haematological and b
ioc

i,etg,.marski arhiv. 74: 53-62. hemica| Parameters in ra
rats,

wii . A. (2004). Effects of replacemenl of wh
s cat bran wi
supp;e e o i o an with cassayva Toot sieviate
m d un piem W nzyme on the haemawiogy and serum

tiochemistry of pullet chicks. Tropical Journas of Animal Science, 7
- cience, 7, 147-153,

aighe, A. O. Emudianughe, T. 8. and Lawal, B. A. 8. (2001), Evaluation of the antic

diabetic action of Mangifera indica in mice. Phytother Res., 15: 456-458

dafor, K. N. (2015).Glucose-6-phosphate dehydrogenase activity albino rats treated with
aqueous extract of fresh of Senna hirsuta: Advances in Biological Research Nol.9

(6). pp. 401-404.

e K. O. Enitan S. S., Omotoso D. R. and Oladokun 0. O (2013). Acute effects of
i 1
aqueous leaf extract of Aspilia qfrr'canac.d‘ Adams somg haematological parameters
; 1236-243,
Inrats, AfrJ. Tradit Complement Altern Med.10 {5):236-2

i i induced
i 1i cells of albino rats 1
ik 5005). Changes 10 Serto

e e ) lin Physiol Phnrmacal.l6:67—80.

it
Y dzadirachta indica A. Juss 18VeS: J Basie

2011). Complementary

il
_d Al-Zakwani I ( .

By iM. a :
Kmd" R M., Al-Mushrafi M., Al-Rabaant ;th diabetes in muscat regiom
e among adults ™I

d  alternative medicing U

Sultan Qaboos Univ Med J. 1 plants used

dicinal

j-fertility ™€ 2

L dy of 2™t 1o, Nigeria.
Nas sad 1d s q State,

i, 4 M, (2013). Ethno medicinal fi° | overnment Nasara¥

Keffi Loc2

b the local people in
66

e Pt

o

Lt

_



218

T &lDY. 303

i XV

B, M. F. Olvein, B o, ol 2(5)215 R
and Men ;

enoloBY and anti-edematogen; des, § g
Cc activi 7 » . (2
ity (2002). Seed germi
Ination,

P
rmacol 2:12-19.
Pﬁﬂ of Pepe”ﬂmia
Pellucidy @

( (2004). Anaemia of diminished eryqy ) BuC
opﬂiesis. 1

¢ ,
 Robbins. & R.'S. Cotran (Eds.), R, nV. Ky
), Robbins angd ¢y wnar, A, K. and Fausts §

7t tran Patholoe

(7th ed., p.638.6 i ologic Basis of Disease ﬂ

' )

‘ﬂdhs-' il 0., Atodo, A. D. and Dzende, T (20 ;
Pl R 05)

and the erythrocyte osmoti Som
¢ fragility in e haematolog!
the laughi ogical paramet
ghing dove ( ers

ond the village wea :
ner bird (Ploceus cucullatus) e Streptopella senegalensis)
.384-387).

wbﬂP I., AdCdL 1, A. Ekor M. and Ad (8]
g . € eyemi 200 A
¥ A ( ) na gesl‘c aCthlty P
OI reperomia

pellucida aerial parts in mice. Fitoterapia. 72.57
. 72:57-58.

/)

:\‘b@mﬂdc A. ( 01 race elements a

AP, (2 2). Trace ele j i P

. ) 1 ts and major minerals of Persea americana, Mangifera
a, and Cocos nucifera shell charcoal. World J. Eng. Pure 4 i : ¢
8: . Eng. Pure ppl. Sci., 2 (2) pp. 81-

t, P, S. Stanel i
y M. and Prince P. (2004). Anti-hyperglycaemic and antioxidant effect of
nduced diabetic

hyponi : .
yponidd, an ayurvedic herbo-mineral formulation in streptozotacin-i
rats, J. Pharm, Pharmacol. 56 1435-1442.

sisio E.:Eberini [.and Hylands £.1.(2012). In-silico

es’ research: Evaluation @

iy ’ pn
W,D. J.; Buriani A.; Ehrman T.; Bo
£ in-silico methodologies

e. Journal of

Sm 1 i 1 .«
dies in Chinese herbal medicin
w of research 10 datt

an . i
d phytochemical data SOUTCES, and are Vi€

Ethnopharmacology. 140: 526-534.

lon (Momvrdica charantia): A review

alth-Syste™ Phar; 60:199-204.

Y
.E, Gabardi . and Ulbricht C (2003)- Bitter Mm¢

of efficacy and safety. 4: J of He
and Canto w. C. (2000), A dimeric

Y
Jmg,
1. D,, Arruda M. S., Mallef A H., Amud - o 571975
ArC; compound from Pepemmz’a peliucida. hytoche
67




g = e Add 7 - Belgety
d he Ueutie, 1on
4 i S : e
; yitale: G., ADI amo, A, Splema‘ 5 Gy g
rl_a ) Prolactin and prostate hYpe “rophy- . v B, C'ccarelli, A
‘ ol sudy in men with prolactimma

abolisn 89: 2770-2775, i .

. de]gye‘ A. A.. ] alf)bﬂ I and S
o T /\ niadoye A 0 (2005) a
0 A 7] s . Haema[ﬂiogic 1

od biochemical parameters of Wesy African Dygp
Boats, Livegs

pral Development. 17(8): 95, ck Research for

;v Sadig N. M. (2002). Antimi : ’
4Y.Y, Sadiq ] imicrobial properties ang phytochemical constituents of

pe Leaves of African Mistletoe  (Tapinanthus  dodoneifoliue (DC) (Danser)
(Loranthaceae): An Ethnomedicinal Plant of Hausa land, Northern Nigeria. Journal of
Eihnopharmacology. 83(3):235-240,

ulb,C. A. (2001)."IL-1a™ .Pro-inflammatory cytokines In: Durum 8, K., Oppenheim J.
J Feldman M. Cyrokines references: A compendium of cytokines and other mediators

of host defense. Boston: Academic Press. Pp. 309-318.

wV, P, Khanna P, Bhargava S. K. (1978). Effects of Momordica charantia L. fruit

extmact on the testicular function of dog. Planta Med. 34:280-286.

sich J 1o
"D, (2006). William Hewson (1739-74). The father of Haematology. Brifisk Journa of

tHaematology, 133(4), 375-381.

(2005) Phytochemical constituents of some

b 1) bacbie, B-O-
., Okwu, D.E. and Mba 5.688.

igerj . - 4: 68
Nigeria medicinal plants. Afr. J. Biotechnol;

ative Evaluation
3 t for Preoper
ve benefi

.‘J‘Ei} ounts ha
H, (20}5) Do Leukocyte and Platelet € - 16(]3), 5305__53]0.

)r P
OfE“dOmctrial Cancer? Asian Pac. J. Cance

69




i .4"Wr"‘*'”" B - euticy _7“'%' '
4 * | O
gile, G.. Di 5amo, A, Spiegis 5, '
a@’ prolactin and prostate hypertrophy. , i - Ciceare
s ) 3 : ot o :
O in men w : Sery

- study ith Prolactingm, Pl 8lional, pro,
potom 85: 27702775, W Chical Dot

al Development. 17(8): 95. Boats. Livestock Research for

j-‘fv y, Sadiq N. M. (2002). Antimicrobial Properties and phytochemical constit ;
ge Leaves of African Mistletoe (Tapinanthus dodoneifolius) (I‘;(g;s“::)entg-af
(annthaceac): An Ethnomedicinal Plant of Hausa land, Northern Nigeria. Jourizi},
fhmopharmacology. 83(3):235-240.

atlo,C. A. (2001)."IL-1a" .Pro-inflammatory cytokines In: Durum S. K., Oppenheim J.
), Feldman M. Cytokines references: A compendium of cytokines and other mediators

ofhost defense. Boston: Academic Press. Pp. 309-318.

@V P, Khanna P, Bhargava S. K. (1978). Effects of Momordica charantia L. fruit

extract on the testicular function of dog. Planta Med. 34:280-286.

¢

iti !
l'ﬂe, D, (2006), William Hewson (1739_74), The father of Haematology- British Journal of

Haemamlogy, 133(4), 375-381.

0. (2005) Phy’rouhemical constituents of some
B.O. !

iy 10, Okwu, D.E. and Mbaebie,
echnol; 4; 685-688.

Nigeria medicinal plants. Aff- J. Biot
: (015). Do Leukoeyte and Plat
er

"Endometrial Cancer? Asian Pac: J. Lané

V i tion
beﬂﬁﬁt for IrEUPEIatUe E\’ﬁluﬂ 0]
€

t counts g .
- Prev- 16(13), 5305 5310

69




o iy e

’ axant
Pharm g Phq effect of

rm.Practlsﬂ&

 Toxicol. 27:41-45 0 .
Mrad n Leydlg cells of adyl rats

‘Cand Jehle D. (1991). "The re
wT 9 ¢ red blood cell distribuﬁon id
width

gypl 1: 71 ".J Emerg Med, 9

M, Saklatvala J. (2001). Pro-inflammatory cytokines I
nes In: Dy
s: A compend;, urum S.K, Oppenheim J
st defense. Boston Academi ium of eytokines and other medi
of jense. cademic press. P. 291-306 el

J, Feldman M. Cytokines reference,

N.P., Lagishett g ;
ool gishetty C. V. P. and V. S, Naik S. R.(2007) An experimental evaluat

o Ly valuation
of the anti-diabetic and anti-lipidemic properties of a standardized Momordica

darantia fruit extract. BMC Complement Altern Med; 7(29): 6882-6887

gehan, A., Sonthisombat, P., Seubnukarn, T., Chanouan, R., Chotchaisuwat, P.

Singulsatien, V., Ingkaninan X, Plianbangchang P, Haines S. T. (2011).
ared with metformin in newly diagnosed

22-428.

Hypoglycemic effect of bitter melon comp

fype 2 diabetes patients. J. Ethnopharmacol. 134(2):4

%D, (2002). Modulator effects of rat macrophage function by Mangifera indica L
1. 2(6): 797-806.

#itract (Vinmang) and Mangiferin. Int. Immunopharmaco

intero, G- Nunez-Salles, A. 1,

N., Qu
I extract

L
0 G, Gonzalez, D., Delporte, Cis Backhouse, .
! of Mangifera indica

201y, Analgesic and anti-inflammatory alfett

Wlnmang). Phytother Res; 15 18-21.

(2011). Mean platelet
harm. Des: 171), 47—

p. and Kita$: & D:

dis, D- P
ation. CWT:

o, 4y iichaili
»A. Y., Ayvazyan, L., Mikn2! s
d infla®

v .
Shume: 3 Jink between thrombosis an

5.

70

St AT




v M. (2000). P )

ph M art 11: Medici

) l edicinal plants, In:

phamacology and Therapeutics Uses of : Ramakrishnan S, edit

\umbai: Bharatiya Vidya Bh of Medicinal plants (Dra , editor. Ayurvedic
avan Publication; pp. 514-515 vyagunavigyan) Ist ed.

R F, Zanella, A., N
, s eufi
f11s). "Erythrocyte cid, E..J., Motice, D, . Bin 8, i
) , 8., Yais
M- h, H., Glader, B.,
s report". American

Journal ofHemata.’ngy. 90 (9): 825-830
1AM, and Flatt, P. R 99 v a
] ) . . i
, (1999). Insulin-secreting activity of the traditional anti-diabi

plant Vi, i
iscum album (mistletoe). J. Endocrinol 160(3):409-414

terg, )
DAL (199 i i
(1997). Calcium channels in neurological disease. An7. Neurol. 42; 275~

1,

ort studies on long-

ospective controlled coh
Jbum L.) extracts.

Yt
aticek, R., Ziegler, R., (2007). Pr
letoe (Viscum @

patients with mist

5-678.

1erm th
erapy of ovarian cancer

Arznein,;
eimittel for schung S7(10): 66
ia with a_nti-diabeti‘c-

71




L
B e I ¢ o3 ¥/

f h\,pmglycemia. Indian J

ta"’uccd ¥ Med, Rm_;
ai, R. N, (2010), "
: Bﬁmezal 2010). "Hum

A Al Pyruvy

\ ;
"y protein Science. 19 (11): 203y S € kingge M2

L ‘
| a muhifunclirma]

ywanga, 0. B, (1997),

Note on (he
i 20 = Suscentikin:
wﬂatologmal and Serum Cher ePlibility of 4i hevey ¢}
4 clones to

nislry of Bii
01le;
s 13.93-103. r Turkey. Nigerign Journal
nal of Animal

D Kasper. E. K., Wittste;
& itstein, 1. S, Champion, H, ¢ B
» L., Breton, E., Russell
{] 1 S. D'1

(ieson. M. M., Baughman, K
. L., Hare, |, M., (2008). Transcri
: Criptomics biomarkers

n 118(3):238-

i S[ 008),I lar VCS[IHE Real M‘x[ 2toe for (
U ) « 1stletoe fo h[‘islmas © H
.© oagy Scoins Dec
.

an, E. P, Lehmann-Horn, F. F
i, , Lehmann-Hom, F. and Ru” del, R. (1995). Overexcited or inactive: I
: Ton

channels in muscle disease. Cell 80: 681-686

¥ X, Li F Y i
, Liu, S. F., Yang, Z. Q, (1999). Chinese Bencao; Shanghai Science &

Technology press: Shanghai, 3:422.
(20{)7). Anti-fertility effect of

la A
m, S, 0., Olatunji-Bello, [ I.. Awobajo, E. O.
on male Sprague Dawley

i o . L
ethanolic leaf extract of Mangifera indica (mango leaf)

ws. J, Fed, Am, Soc. Exp. Biol. 21: 103-107
Galama'n C. R (2004) Biomarker discovery and
122; 411-416.

Rs
E, Belkowski, S.M., and Plata-
s. Tre

grative

0 ) iotechid
validation: woliislopies and inte npproache nds Biotech

acmatnlogical properties of

1. U. (2013). H |
{ Conf. of Anim. Sei.

Ekaette,
the 1 Sth Annuc

L8
1, Abah, G., Akpan, B. and
bbits. Proc of

di
ferent breeds and sexes of 1

4
Sso¢. of Nig., 24-27. 42 ‘

72

- g



[ | -~ At
X Al TElati - PYMIAS

ds Health Dis. http:// O 10 thej

o Foo WWW-fUnctiona]fo s

0 and Oludare, F. D. (2011)

. Of bitter melon
Ysiologica| functiong

odso
enter.netfﬁles/4330[893 df

; Hypoglycemic ef

' - : fect, b .
) " of Spond:as mombin and Parinay + blochemlcal and histologi
Polyandy, seed ethanglj el
Olic extracts in

§ mﬁm_induc:(:d diabetic rats, Journg,
i
1,6:101 117,

I'OfPhaf’macO[ Tﬂxico

LM, Nwaopara,

A. O': i i
h l&bl em leﬂ, A., dlke M A i
l 5 ' ( A YOLT 0O 0] 3§ 4 . C., Oalkhcnﬂ, . s

0). Morpholog; .

B it gical and biochemica] effects of crude a

atract © gl ica L, (Mango) stem Bark 51t e Hiver s queous
Ipp! Sci. Eng. Technol., 2 (5) pp. 460-465 I In wistar rats, Res, J,

AT M, Kandel, E. R., Schwartz, J. H. (2000). “Chapter 6: lon Channels". Principles

 yfNewral Science (4th ed.). New York: McGraw-Hill, pp. 105-124

s N, Przemyslaw, O., (2015). Phytochemical profile and therapeutic potential of
Viscum album L. Natural Product Research, 10:102-105,

M, Zarkovic, N., Hrzenjak, M., Hic, Z. (1993). Anti-tumorous and immunomodulatory

effects of the Viscum album L. preparations. Oncology 50, 393-398.

& Rott, K., Lehmann-Hom, F., Elbaz, A., Heine, R., Gregg, R. G, Hogan, K., Powers, P.
A, Lapie, P, Vale-Santos, J. E., Weissenbach, J., and Fontaine, B. (1994). A caleium
- i ' Genet. 3:1415—

channel mutation causing hypokalemic periodic paralysis. Hum. Mol. Gene

1419,

telet large cell ratio and mean platelet

o i la
deviation width, P ‘ jagnosis of immune
speC]

): 698-702

i g

(2005). i
). Platelet size - 4 ficity in the d
Volume have sufficient sensitivity an

frombocytopenia. Br. J. {aematol: 1286

Jordan  Times

Christmas Mistletoe
or

flora.com/ol:

l :
mash, a (2005). Holly paraslte
pitfwwrw0rde

Weekeﬂder.Copyright ©ht

73

——in



) addt

gnd Khan, M. N (1989). Ay

A.

‘L yrapic: 60:284-289. Ballates of flowers of

ﬂﬂ? Mangifera Indicq,
g, Nizar. S: S Khan, M-A., Ahmed, 7. (199

‘rmdicﬂ- | Nat. Prod. 56:767-770. +11993). New saponins from Mangifera

1 Zaia]’, i . 2005 Ilae".at(ﬁoglcal Study 1r Ie\ Sponse to Vary[ﬂg ‘luses (!f
A ( ). i .
Dge“ in B]'Ol hiCkC]‘l. 11”@! nu“‘(}”a! JO!H nal f 1 | i
er af Foi Itr y Scie ce (10)
( Pou L4 . 748-751.

_B. and Keding, G. i
ek M ng . B. (2006). Bitter gourd (Momordica charantia): A diet
spproach (0 hyperglycemia. Nutrition reviews. 64(7):331-337 . i

e, M, Cathrine, 0. (2003) Regulatory peptides GLP-1 and GIP are co-localized in a

abset of endocrine cells in the small intestine. Science Direct Vol. 114(2-3).pp.189-
196.

and Tewari, M. (2010). Analysis of circulating

#E M., Parkin, R. K., Mitchell, P. S.
ntitative reverse transcription-

micoRNA biomarkers in plasma and serum using qua
ICR (qRT-PCR). Methods 50: 298-301.

f Carﬁeroonian traditional herbal

e, V. Efferth, T. (2011). Pharmacogenomics 0
ology137:752-766.

medicine for cancer therapy. Journal of Ethnopharmac

5). Comparative study on the effects of

) from {hree host plan
15(2): 606-612-

"jukun 0. 2
, Ojez ojove, O- (201 :
ezele, M. and Arojojoy " iolopieal

m album (mlstletoe

a
queous extracts of Viscu
frican Health Sciences

Parameters in albino rats. 4

hereditary

; . channels and
L’”inﬁJm.HOm F. and Jurkat-Rott K ( 1999) Voltagc-gated jon €
s By urkat- s

Gisease, Phys, Rev. 79: 13171371

74




1 “In search of
is, K- 200 . of naturg Substrateg and inhibigorg .
Molecular and BlOfeChno[ogy 3 30‘38. o mR Pumps™ , / of

¢., Dudev, T. (2016), ' 'Chapter 10. Potag
Lims Sium Versus Sodj =S
fon Channel Selectivity Filters" odium SelemvnymMommem

. In Astrid, Sigel;
Sigel. The Alkali Meta) Tons: Their Role ip Life. a4,

Springer. pp. 325-347, Metal ons in Life Sciences. 16,

Lobiya, N. K., Manivannan, B, Goyal, s, » Ansari, A, S, (2008). Sperm motility inhibitory
effect of the benzene chromatographic fraction of the chloroform extracts of the seeds
of Carica papaya in langur monkey, Preshytis entellys. Asian J Androl.10:298-306.

Long, Y., Wang, T,, Gao, Q,, Zhou, C. (2016), Prognostic significance of pretreatment
elevated platelet count in patients with colorectal cancer: a meta-analysis. Oncotarget
2): 16

Merck Manual (2012), Haematologic reference ranges. Mareck Veterinary Manual.

Mishra, N. and Tandon, V. L. (2012). Haematological effects of aqueous extract of

Omamental plants in male Swiss albino mice. Vet, worid. 19-23,

MOhajen' D., Mousavi, G. and Mesgari, M., (2007). Sub-acute toxicity of Crocus sativus L.
(Saffron) stigma ethanolic extracts in rats. 4m. J. Pharmacol. Toxicol. 2: 189-193

Yojiminiyi, . B. 0., Owolabi, M. E., Igbokwe, V. U. and Ajagbona O, P. (2008). The Vaso

Relaxant effect of Viscum album leaf extract. Nigeria Journal of Physiological
e 0

inski h, T., McDonald, H
Yorin, R Bainbridge, M., Fejes, A., Hirst, M., Krzywinski, M., Pug :

% d Marra, M. (2008). "Profiling the HeLa S3 transcriptome
S E.m d c];NA and massively parallel  short-read
Using randomly  prime

. : 81-94.
SeQuencing” BioTechniques. 45 (1);

75

—



e A
(1997)."Cucurbitane triterpenojgs
Phytochemistry.45 (2). 391-395

Pegel, g H, Connolly, j D.

from
the leaves of Momorgicq Joetidg".

jamua, C.V-, Ueda-Nekamura, T, apg,, E. Melo, A. F. N Corteg D.A.G., Dias Filho
B. P. (1999). Antibacteria] activity of g - i

CUMUM. gratissinam L. essential oil Mep,

Inst. Oswaldo Cruz. Rio de Janeiro vl 94, pp. 675-678

Naseem, M. Z., Patil, S, R, Ravindra, A, Patl, R. s, (1998). Anti-spermatogenic and

androgenic activities of Momordica charantiq (Karela) in albing rats.

Niklin, M. 1., Weith, A., Duff, G. v, (1994). A physical map of the region encompassing
luman interleukin alpha.IL-1B and IL-IR antagonist genes, Genomics, 19(2):382-384,

Nunez, 8, Velez H. T, Agilero J, Gonzalez J, Gonzalez J, Naddeo F, (2002). Isolation and
quantitative analysis of phenolic antioxidants free sugars and polyols from mango
(Mangifera indicq L) stem bark aqueous decoction used in Cuba as a nutritional

Supplement. J. Agric Food Chem, 50: 762-766.

020, 8., Adaramoye, . and Ajaiyeoba, E. (2009). Oral Administration of extact rom

Curcuma fonga lowers blood glucose and attenuates Alloxan-induced hyperlipidemia

in diabetic rabbits, Pak J of Nutrition; 8:625-628.

Oﬁlson‘, D A Oluwayinka, O. P. and, Adelakun, A. E. (2007). Evaluation of the effect of

i i ice. Afr J
ethanolic extract of Croton zambesicus on the testes of Swiss albino mice. Af
Biotechnol 6:2434-2438

; isti tion
e, 1 b Okol, 1. C. and oeje, M. U. (2009). Semen quality characteristics, reac
1. P, Okoli, I. C. g

: k rabbits fed neem
ti : ; :iferous tubule diameter of buc
me, testis weight and semini 28,

i Reproduct Med. 7:23
“zadirachta indica A Juss) leaf meal based diets. Jran J Rep

76



H" DImuGE, S, KOS&!YI‘[, M-y White,

8.8
e , - and Ry
M ,of interleukin-1beta expresgion in or, n,N. A,

gans of N,

(2002), Different Patterns
Thal i
@mﬁne b “): S Young ang old mijce. E'ump'earz

goliod: D A Sewram, v o

, . R., Pegel,
(1997)."Cucurbitane triterpenoids

K H. Comoly, j p
from the

leaves of : o
Phytochemistry. 45 (2): 39]_395 Momordica  foetigy ;

jtamur, C.V-» Ueda-Nakamura, T, Bangq, E. Melo, A. F. N Cortez, .o G., Dias Filho

g 199, ABAG el actvity of Ocimum Sratissimum 1., essential oil. Mem,

Inst. Oswaldo Cruz. Rio de Janeiro V. 94, pp. 675-678.

Niseem, M. Z., Patil, S, R, Ravindra, A, Patil, R, g (1998). Anti-spermatogenic and

androgenic activities of Momordicq charantia ( Karela) in albino rats,

Nklin, M. J., Weith, A,, Duff, G. v, (1994). A physical map of the region encompassing
lumen interleukin alpha.IL-1B and IL-IR antagonist genes, Genomics, 19(2):382-384,

Nunez, S, Velez H. T, Agilero J, Gonzalez J, Gonzalez J, Naddeo F, (2002). Isolation and
quantitative analysis of phenolic antioxidants free sugars and polyols from mango
(Mangifera indicq L) stem bark aqueous decoction used in Cuba as a nutritional

supplement, J. Agric Food Chem. 50: 762-766.

Nwvozo, 8., Adaramoye, O. and Ajaiyeoba, E. (2009). Oral Administration of extract from

Curcuma Jon ga lowers blood glucose and attenuates Alloxan-induced hyperlipidemia
in diabetic rabbits, Pak J of Nutrition; 8:625-628.
Ofisori, py, o Oluwayinka, O. P. and, Adelakun, A. E. (2007). Evaluation of the effect of

; iss albino mice. Afr J
ethanolic extract of Croton zambesicus on the testes of Swiss

Biotechnol 6:2434-2438

I I ()k() 2009 ty istics, reaction
1 A Semen quall characteristics, reaci
WLI, ] i, IC. BIld HOE}G, M. U. ( )

. of buck rabbits
time i i d seminiferous tubule diameter 23-28
» testis weight and se oduct Med.7:23-28.

iets. fran J Repr
Mzﬂdimchta indica A Juss) leaf meal based die

76

:
i




ghwis, D- E. (2005). Phytochemicals, Vitaming angq Mineral congent of two Nigerian

medicinal plants. Internationq Journal of Mojectar Medicine and Adyane
nce

Sciences.1: 375-38]1.

O, D. E. (2007) .Medicinal plan; 1, Medicinal and Aromatic plant. Sciences and
biotechnology. Globai science books P.10] :

Osadebe, P. O.,, Ukwueze S. E. (2004). A Comparative study of the phytochemical and
antimicrobial properties of the Eastern Nigerian specie of Aftican Mistletoe

(Loranthus mieranthus) sourced from different host trees. Bio-Research.? (1):18-23

Osadebe, P. O.and Uzochukwu, 1.C., (2006). Chromatographic and anti-motility studies on

extracts of Loranthus micranthus Linn. Journal of Pharmaceutical and Allied

Sciences 3(1), 263-268
Osuigwe, D. L, Nwosu, C. and Oguni, J. O, (2007). Preliminary observations on some of
Jjuvenile Heterobranchus longifilis fed different dietary level of Raw and boiled Jack

] ! icultural
bean (Canavaiea ensiformis) feed meal. Conference on International Agric

Research for Development, 1-6.

; .Farmin,
Ova'ﬁeld, D., Riches, C., Samoah, A. M., Sarkodie, O. and Baah F. A. (1998) -

i ian cocoa. Cocoa Growers
Systems analysis of the mistletoe problem in Ghanaian

Bulletiy 51:42-50.

i ical reference
Oyawoye B H. N. (2004). Biochemical and haematologic
» 8. M. and Ogunkunle, H. N. (2

12-218.
/ i: Masson. p-2
Values in normal experimental animals New Yorl

77




e - Al valye ;

g Wt ! s Of
V pemical parameters in serum and uring o g !haemam]oglcal and some
pobbi Sei., 20: 253 - 259, caland white rabbits, Worly

A ol Riches, C. R. (1993), Parasitic Weeds
.wmford: CAB International. 337

g, Carol, M C. (1999). Sapless chr Omatintriger syster |
5:607-608.

upus erythematosus, Naz. Med.

piffr, K- (2003)-Biological functions of tumour necrosis factor cytokines and their
receptors cytokine. Growth Facior Rev.14:185.191,

aryk. L. (2016). Diagnostic Power of Blood Parameters ag Screening Markers in Gastric
Cancer Patients. Asian Pac. J. Cancer Prev. 17(9), 44334437

tel, G., Rambaud, L.. Monteau, F., Elliot, C., and Le Bizec, B. (2010) Estranediols
profiling in calves’ urine after 17betanandrolone laureate ester administration, J

Steroid Biochem Mol. Biol 121: 626-632

hacek, L. I, Tawil, R., Griggs, R. C., Engel, A. G., Layzer, R. B., Kwiecinski, H., McManis,
P. G, Santiago. L., Moore, M., and Fouad, G. (1994). Dihydropyridine receptor

Mutations cause hypokalemic periodic paralysis. Cell 77: 863-868.

Purves’ W. K., Sadava. D. Ornans, G. H., & Heller, H. C. (2003). Life: The science of

Biology (7th ed. ). Sinauer Associates and W. H. Freeman, p.954.
Q‘Heshi} S.A, Asad. W Sultana V. (2009). The Effect of Phyllantus emblica Linn on Type -
I Diabetes, Triglycerides and Liver - Specific Enzyme. Pak. J. Nutr.8:125-128

Rﬂga_;a’ C. Y., Dumato. M. and Rideout, I. A. (1998); Antifungal compounds from
+ Y., Dumato, M. >

; 7:54-61
Peperomiq pellucida. ACGC Chem Res. Commifi;

il Livi 60.
i . Churchill Livingstone, pp.
e P, (2003). Pharmacology. Edinburgh: Chu

78

f




- 7 T Reawa, T, and Amla (2005) Emblica
(Gaertn) extracts reduce oxida

e s
P malis {IVe stress in streptozotocin-induced diabetic
JMed Food 8:362-368.
qats.

o WA Wi, (2007)-Microsoft Corporation. “Mistletoe™. 2007
oft ®Student; 2008, [DVD].

@

Micros

‘M‘n 1, Becker, C., Pfaffl, MW, ang Meyer, H, H. (2009a). The use of —

ehnologies for biomarker development o trace functions of anabolic agents, J.
Chromatogr. 1216: 8192-8199,

L A. (1999). Medicinal plants of the world, Vol, 1, New Jersey Totowa: Human Press;
pp. 199-200.

whk, A. K., Alsberg, B. K. and Norset, K. G. (2006). Gene expression analysis and
(inical diagnosis. Clin Chim Acta 363: 157-164

Ser and Jonathan, D. (1993). Historical geography of crop plants: a select roster. Boca
Raton CRC Press. pp. 17.

Surtezzini, P, and Speroni, E. (2000). Review on some plants of Indian traditional medicine

with antioxidant activity, J, Ethnopharmacology. 71:23-43

brel, ., Eichhorn, T., Bauer, J., Hock, K., Plinkert, P. K. and Efferth T, (2012).
Pharmacogenomices determination of genes associated with sensitivity or resistance of

tumor cells to curcumin and curcumin derivatives. The Journal of Nutritional

Biochemisny.20; 12.

Shaly K A, Patel, M. B, Patel, R. J.; Parmar, P. K. (2010). "Mangifera Indica
(Mango)".Pharnmcagnosy Reviews. 4 (7): 42-48.

sh&'mﬂ, S. R Dwivedi, S. K. and Swarup, D. (1997). Hypoglycaemic Potential of

Ma"gffera indicq leaves in rats. International Journal of Pharmacognosy, 35:2, 130-

133

79




A g, Tilmisany, M. A., Al-Sawaf, . (2005) Mechanisms of male infertility: role

f antioxidants. Curr. Drug Metah,6:1-7.
o
A, Yamamoto, K., Shinkai, K., Nakayama, T. and Kajimoto G. (1993). Cis-9, cis-

is-octadecadienoic acid: a novel fatty acid found in higher plants. Biochimi Biophy
Acta.; 1170:245-252.

gl B. D, and O" Brien, K. M. (2006). When bad things happen to good fish: the loss of
haemoglobin and myoglobin expression in Antarctic ice fishes. The Journal of

Experimental Biology, 209, 1791-1802.

e, L. 5., Nerukar V. R., Doolay, D. A., Efirt, J. T, Shovic, A. C. and Nerukar P, V. (2014).
Strategies to improve palatability and increase consumption intension for Momordica
charantia (Bitter melon): A vegetable commonly used for diabetic management.

Nutri. J.; 10: 71-78.

Siean, KO, Akinrinde, A. S., and Ajibade, T. O. (2013). Preliminary studies on the
h'rlf:mato]ogical parameters of cockerels fed raw and processed guinea comn (Sorghum

bicolor) (p. 49-52),

Sué"ez‘Quial.n, C. A, Martinez-Garcia, F., Nistal, M. and Regadera, J. (1999). Androgen
Teceptor distribution in adult human testis. J, Clin Endocrinol Metab; 84(1):350- 358.

s 1 . . 3,
i (2004). Platelets counts closely correlate with the disease-free survival interval of
Paticreatic cancer patients. Hepatogastroenterology 51(57), 847-853

)
apsell, L (& Hemphill, 1., Cobiac, L., Sullivan, D. R., Fenech, M., Patch, C. S., Roodentys,
% Keogh, 1. B, Clifton, P. M., Williams, P. G, Fazio, V. A. and Inge, K. E. (2006).

80




d"ﬂ’ma 182 (7). 9l7as%,

P M D
. hoff, R. A., Haan, J., Sandkuijl, L. A., Frants, R. R., and Ferrari, M;u
ﬂ"Mi:'!m" ataxia and epilepsy: A challenging spectrum of l'ﬂ‘“; :
. o calcium channelopathies. Dutch Migraine Genetics Research Qroup. Kur

=

@ : 297-307.
g

. : Jogla,
. (2015)' GLUT-2, glucose sensing and glucose homeostasis. Diabetolog
”m‘.gzl-ZJZ.

y. A, Oseni, B. S. A., Ogundipe, J. A, Arewa, T. R., Hammed, A. A., Ajonijebu,
D'C and Mustapha, F. (2007). Effects of chronic lead administration on the

paematological parameters of rabbits — a preliminary study (p. 341).

#,§, Beardmore, V.A., Carr, J. M., Sakamoto, K., Hajduch, E., Arthur, J. 8. (2005).
Insulin- Stimulated Glucose Uptake Does Not Require p.38 Mitogen-Activated
Protein Kinase in Adipose Tissue or Skeletal Muscle. Diabetes.54:3161- 3168,

mee, M. C. (2011). Effect of Dietary Palm Kernel Meal for Maize on the

Plragmantherq capitata. Plantations, recherché, developments. 5(5):360-361,

4k A, ang Legisa, M, (2010).Evolution of allosteric fructose binding sites on 6-
Mosphofiucto—1.-kinase, Plos One S(11) PP.677-683.

P, (1992) The Patho-physiology of tumour necrosis. Ann. Rev.Immunol. 10:4] 1452

N
%R §, Yeh, S, Tzeng, C. R. and Chang C. (2009). Androgen Teceptor roles in
$Perma

Ogenesis and fertilicy: | ' ' receptor
Y: lessons from testicular cell-specific androgen
Mige,

Endocr, Rey, 30(2):119-132.

z ;
_Gmmm, Snyder M (2009). "RNA-Seq:  a revolutionary

vk ol f
“Nptomjcs . Nature Reviews Genetics. 10 (1): 57-63. -

3.8, s
(1990)- Mistletoe” Garden Line Potpourri Misceilaneous/Mistlemc_

81



. 4 T i R

, , M. T. Akanji, M., A,
yakubu. ! and Oladiji, A.T, (2005) Aphrodisiac potentials of the aqueous

extract of Fadogia agrestis (Schweinf Ex Hiern) stem in male albino rats. Asian J

Androl; 7: 399-404,

You, L. and Sar, M. (1998). Androgen receptor expression in the testes and epididymis of

prenatal and postnatal Sprague-Dawley rats, Endocrine. 9(3):253-261.

Youns, M., Hoheisel, J. D. and Efferth T. (2010), Toxicogenomics for the prediction of
toxicity related to herbs from traditional Chinese medicine. Planta Medica. 76:2019—
2025,

Ab L7
i d ':;-
.-’— .‘
<" D e :
*3‘(’41" |pLGY 5 ‘i;“;:!""
3 Lg. K

%/Q :

¥ 82

#



of over expression of auxiliary Ca21 channel sut
qurrents in undifferentiated mammalian NG108-15 cells.

bt M. T. Akanji, M. A. and Oladiji, A.T. (2005) Aphrodisi:
extract of Fadogia agrestis (Schweinf.Ex Hiern) stem in
Androl; 7: 399-404. i

you, L. and Sar, M. (1998). Androgen receptor expression in the testes
prenatal and postnatal Sprague-Dawley rats, Endocrine, 9(3):253-261

vauns, M., Hoheisel, J. D. and Efferth T. (2010). Toxicogenomics for the
toxicity related to herbs from traditional Chinese medicine. Planta M
2025. ]

82



