Chapter 2
REVIEW OF
LITERATURE

2.1 Review of Literature:

The liver is essential for maintaining several physiological functions in the body.
The organelle has a role in several processes, including metabolism, secretion, and
storage (Sultana et al., 2018; Boro et al., 2022). It controls the process of removing
and eliminating different substances that come from outside the body or are
produced inside the body. In addition, any harm or impairment to the liver serves as
evidence of a person's declining health. According to research, around 2 million
individuals worldwide succumb to liver disease annually (Asrani et al. 2019). Liver
disease is a very lethal condition that continues to increase in prevalence, despite
recent advancements in the area of hepatology. Jaundice and hepatitis are two liver
disorders that contribute significantly to the high mortality rate (Shresta and Babu,
2018).

Alternative and complementary systems, such as the Indian traditional system,
sometimes referred to as Ayurvedic, as well as European and Chinese alternative
systems, are well recognised as popular therapeutic methods within local
communities. Throughout history, plants have served as the cornerstone of medicinal
practices. Medicinal herbs provide as a significant reservoir of hepatoprotective
drugs. Over 700 mono and polyherbal medications, in the form of decoction,
tincture, and tablets, have been used to treat various liver disorders. It has been
claimed that several herbs and preparations have hepatoprotective effects.
Reportedly, there are 160 active components derived from 101 plants that possess
post-liver protecting effects. There are 33 patented plant mixtures with unique
features that consist of around 87 plants from India. In current medicine, there is a
lack of major and secure hepatoprotective medications, despite the substantial
advances made. The worldwide focus on the discovery of hepatoprotective
medicines, mostly derived from plants, that may effectively treat various liver

diseases has increased significantly (Casas and Muriel 2015).
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Polyherbal formulations (PHFs) are made by mixing many herbs in various ratios to
provide a broad variety of indications against different conditions. These
formulations are known for their affordability and little adverse effects (Brahma et
al., 2023). There are almost 600 pharmaceuticals (PHFs) that are marketed globally
as liver protectors (Bera et al., 2011). Due to the lack of scientific testing, most
newly introduced polyherbal combinations raise concerns about their efficacy,
safety, and potential health risks upon entering the market (Teschke and Eickhoff,
2015; Mochahary et al., 2022). Oxidative stress, also known as oxidative damage,
plays a significant role in the development of several chronic liver diseases such as
alcoholic liver disease (ALD), non-alcoholic fatty liver disease (NAFLD) (Chachay
et al.,, 2014), drug-induced liver injury (DILI), and fibrosis (Muriel and Arauz.,
2012). Comparing the antioxidant activity of various PHFs may help identify a
formulation that is high in antioxidants for the treatment of liver disorders
(Yoshikawa and Kaito, 2002). The present research aims to elucidate the various in-
vitro antioxidant scientific approaches used to support the therapeutic claims of the
hepatoprotective PHFs developed in the last decade. The time period is from 2013 to
2023.

Hepatotoxicity can be defined as liver damage or poisoned liver and considered as
one of the major health problems (Fatima and Nayeem, 2016; Middha et al., 2013).
Hepatotoxicity of the liver primarily results from exposure to toxic substances,
including chemotherapeutic agents, paracetamol, chronic alcohol
consumption, carbon tetrachloride (CCly), hepatitis viruses (A, B, C, and D),
obesity, genetic defects such as Haemochromatosis, Wilson's disease, and alpha-1
antitrypsin deficiency, as well as certain drugs like aspirin, ibuprofen, amiodarone,
valproic acid, and rifampin. Modern medicines are ineffective and give
unsatisfactory results because of additional adverse drug reactions (ADRs) to liver
problems and cost much higher compared to herbal drugs (Middha et al., 2013;
Kamala et al., 2018). There are hundreds of plants which are reported to possess a
hepatoprotective activity that can be used as potential alternative drugs in various
parts of the world, but most of them are yet to be scientifically validated (Rasal and
Ugare, 2018).

2.2 The herb-herb amalgamation:

An herb-herb combination is a compilation of herbs utilised for their synergistic

effects in the management of various ailments. Although a solitary plant may
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possess therapeutic properties, their efficacy is comparatively diminished in contrast
to PHFs, which derive their influence from a composite of multiple plants. In recent
decades, empirical evidence on herb-herb combinations has contributed to a growing
interest in the possibility of treating diseases with herb-herb combinations as
opposed to the one-to-one target model. It is noteworthy that herb-herb
combinations have been utilised in Chinese medicine for millennia (Xie, 2000; Che
et al., 2013). Traditional Chinese medicine (TCM) frequently employs herbal
combinations to enhance the efficacy of a formulation and reduce toxicity. Without
compromising their fundamental therapeutic properties, the herb-herb combinations
are less intricate than complex (Wang et al., 2012; Shi et al., 2015). PHFs have
mutualistic interaction effects in tackling the various diseases under observation.
Currently, a significant number of PHFs are commercially available in different
countries for the treatment of liver disorders (Aslam et al., 2016). For instance, an
herb-herb combination is proven to work synergistically against hepatotoxicity, as
reported by Fan et al., (2016). Supported by the nature of the interactions, the action
of synergism is divided into two mechanisms, i.e., pharmacokinetic and
pharmacodynamic. Pharmacokinetic synergism focuses on the competence of herbs
to effortlessly absorb, distribute, metabolize and eliminate the harmful effects of
other herbs. On the other hand, pharmacodynamic synergism deals with the
collaborative action of the active components of similar herbs and their mechanism
(s) of action (Mishra et al., 2020).

2.3 Advantage of polyherbal formulations:

a. Have a plethora of applications for the treatment of diseases.

b. Offers better patient tolerance compared to synthetic drugs.

c. Comparatively cheaper than synthetic drugs.

c. Have fewer side effects compared to synthetic drugs.

d. Provides a natural and sustainable source of medicine.

e. Improved acceptability of herbal medicine in modern society in recent years.

f. The quality, efficacy and safety of PHFs have immensely improved with the

advancement of science and technology.

g. Above all, polyherbal medicines form the basis for the development of modern

medicines.
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2.4 Disadvantages of polyherbal formulation:

a. There is no or very limited scientific evidence to support the effectiveness of

many PHFs.

b. PHFs take a longer time to act than synthetic drugs, and the entire process

behind the effect of the formulation is very slow.
c. Lack of appropriate/specified dosage of the PHFs in most of the cases.
d. Even at a low degree, some PHFs are prone to side effects.

2.5 The need of standardization:

The establishment of standardised protocols serves as the fundamental basis for the
advancement of pharmaceutical research and development. Therefore, this particular
procedure has emerged as a crucial measure in assessing the efficacy and
consistency of polyherbal medications, thereby mitigating the potential for batch-to-
batch variability. Standardized herbal medicines are more popular and desirable than
non-standardized extracts (Pattanayak et al., 2010; Kumari et al, 2020).
Standardization is still in the stage where the guideline for standardization of
polyherbal formulation in Ayurveda and traditional systems is ambiguous.
Identifying and developing the reference standard(s) to control the quality of PHFs
is an immediate necessity, which should be the focus of future studies in PHF
development. The traditional ways of standardization need to be improved, and
hence, the implementation of modern techniques is the need of the hour to retain the
quality of PHFs. An increase in safety, effectiveness and product acceptance is the
ultimate goal for standardization (Bijauliyaer al., 2017). Accordingly, the World
Health Organization (WHO) has issued general guidelines for the standardization of
herbal medicines in 1992, and most countries in the world abide by the same
guidelines in formulating and standardizing PHFs (Pradhan et al., 2015). The
standardization of polyherbal formulation is a tedious task and must be carried out
carefully with quality control since the chemical composition of plant materials vary
considerably with the season, time and location (Meena et al., 2011). Quality control
is an essential step in formulating PHFs as it helps to retain the quality and
consistency of the drug from batch to batch (Kumar et al., 2016).

Some standardized PHFs with hepatoprotective activity are available today with
appreciable formulation standards. Padmanabhan and Jangle (2014) reported an
Herbal Preparation (HP-4) comprising of 80% alcoholic extract of four ingredients:

Zingiber officinale (rhizome), Aloe vera (leaf), Moringa oleifera (leaf), and Bacopa
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monnieri(leaf)in equal amount. This preparation showed effective protection against
hepatotoxicity in alcohol-fed mice. In their 2018 study, Huda and Mosaddik (2018)
documented the potential protective properties of Sharbat Chylosin, a polyherbal
formulation (PHF) commonly found in the local markets of Bangladesh.
Specifically, they investigated its effects on hepatotoxicity induced by carbon
tetrachloride (CCl4) in male Long-Evans albino rats. The PHF consisted of a
combination of indigenous herbs viz. Foeniculum vulgare, Carum roxburghianum
(seed), Carum roxburghianum(root), Cichorium intybus, Cassia fistula, Hygrophila
auriculata, Boerhaviadiffusa, Andrographis paniculata, Terminalia chebula,
Artemisia absinthium, Leonurus cardiacain the ratio 1:1.5:2:1.5:1.5:1:1:1:1:1:1,

respectively.
2.6 Polyherbal formulations for liver diseases:

In this review, 95 standardized PHFS in the management of liver diseases are
documented. The names of those formulations, their herbal constituents (i.e., plant
names), animal models used to test the efficacy of the formulation and the resultant
effects of those herbal formulations in comparison with some reference drugs are
mentioned in table 2.1. According to the World Health Organization (WHO), deaths
due to liver diseases in India reached 264,193 as per data published in 2018 and
ranked 62" in the world and thus become a necessity to find new plant-based
therapeutic agents to deal with it (https://www.worldlifeexpectancy.com/india-liver-
disease/20-01-2021). Recently, the application of herbal medicine in dealing with
various diseases has been gaining popularity, especially in many developed
countries, with complementary and alternative medicines (CAMs) now becoming
mainstream worldwide and not overlooking developing nations as well (Ekor, 2014).
India has a vast lexicon of herbal formulations and medicinal plants and is
considered the medicinal garden of the world (Sen and Chakraborty, 2015; Dukare
et al., 2017). Among the PHFs discussed in this review, India has contributed to the
highest number of PHFs, with 85 out of 95 PHFs, which are supported by studies,
followed by South Korea, Nigeria, Pakistan, and Saudi Arabia.

2.6.1 In vitro analysis

Among the 93 PHFs, only LIVT, Khamira Gaozaban Ambri JadwarOod Saleeb
Wala, Purnarnavashtakkwath, Liv-Pro-08, F1 and F2, and HEPIN were subjected to
in-vitro analyses. The hepatoprotective activity of LIVT has been investigated on a
D-galactosamine-induced cell toxicity model using human hepatic cell line

(HepG2). The formulation composed of Boerhavia diffusa, Tinospora cordifolia,
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Eclipta alba, Andrographis paniculata, Picrorhiza kurroa, Phyllanthus amarus,
Embelia ribes, Cichorium intybus, and Tecomella undulata, which exhibited
significant cytoprotection against D-galactosamine-induced cytotoxicity of HepG2
cells, which were comparable to the standard silymarin tested in this model (Bhatt et
al., 2018)

2.6.2 Pre-clinical trials

Forty-nine PHFs were tested for their therapeutic efficiency on the biochemical
parameters of CCly-induced hepatotoxic rodent and chick models (Table 2.1).
Twenty-two PHPs were tested against paracetamol-induced hepatotoxic rodents. The
hepatoprotective activity of Livergen (Arsul et al., 2011), Heptoplus (Sarkar et al.,
2015), Sharbat Chylosin (Huda and Mosaddik, 2018), Clearliv (Kumar et al., 2013),
LINK LIVECARE™ (Karunarathn et al., 2017), CURNA (Golla 2018), Normeta
(Patere 2009), Liv 100 (Saraswathy and Devi, 1999), PHF08 (Desai et al., 2010),
AHPL/AYTAB/0613 (Nipanikar et al., 2017), Arogyavardhini Rasa (Sapkota et al.,
2017), Bonjigar® (Khaliq et al., 2017), F1,F2 and F3 (Dandagi et al., 2008), Majoon
-e-Dabeed-ul-ward (Shakya et al., 2012), Gluconorm-5 (Gengiah et al., 2014),
LivPro (Bigoniya and Singh, 2014), Haridradighrita (Satturwar et al., 2003), F1 and
F2 (Kamble et al., 2008), NPCF (Igbal and Khan, 2018), PHE (Singh et al., 2015),
HHF (Tatiya et al., 2012), PHF (Sreshta and Babu, 2018), HEPIN (Joseph et al.,
2018), HP-1 (Tasaduq et al., 2003), Jawarish-e-Amla Sada (Shailajan et al., 2015),
Jigrine (Ahmad et al., 2001), Kumaryasava (Khan et al., 2015), F1 and F2 (Chung et
al., 2014), LIV-first (Lima et al., 2010), Livomyn (Kenjale et al., 2011), Livplus
(Maheshwari et al., 2015), Herbal formulation (Fathima et al., 2015), PHF (Khan et
al., 2018), Punarnavashtakkwath (Shah et al., 2010), Punarnavashtakkwath (Shah et
al., 2011), Ethanolic Polyherbal Extract (Kareemulla et al., 2018), Rohitakaghrita
(Goyal et al., 2012), HM (Lal et al., 2014), Sharbat-e-Deenar (Shakya et al., 2012),
TrikatuChurna (Kumar and Mishra, 2004), Triphala (Rasool et al., 2007; Wei et al.,
2021), AmalkadiGhrita (Achliya et al., 2003), PHF (Patel et al., 2013), Mentat
(Rastogi et al., 2015), PHF (Shah et al., 2019), AEF (Yang et al., 2012) were less
effective when compared to reference drug. Some PHFs used in these studies like
Hepax, HP-4, AYUSH-LIV.04, Ginseng essence, Livobond, RVSPHF567, PoHF,
Jawarish-e-Amla Sada, Jigrine, Khamira Gaozaban Ambri JadwarOod Saleeb Wala,
Liv.52 and Livactine were found to be more effective than the standard drugs.

Dinesh et al., 2014 formulated three formulations where F-I consists of Tinospora

cordifolia, Boerhavia diffuse, Phyllanthus amarus, sorbitol, sucrose, carboxy methyl
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cellulose (CMC), olive oil and distilled water and F-II composed of Boerhavia
diffuse, Euphorbia hirta, Wedelia chinesis, sorbitol, sucrose, CMC, olive oil and
distilled water with differences in their ingredients, but F-III includes Tinospora
cordifolia, Euphorbia hirta, Boerhavia diffusa, Wedelia chinensis, Phyllanthus
amarus, sorbitol, sucrose, CMC, olive oil and distilled water all ingredients of both
F-I and F-II preparations. F-I and F-II were reported to be more effective than F-III
compared to the standard silymarin as in table 2.1. The same types of preparations
found in this study were also reported in several other studies: Dandagi et al., 2008
with three formulations where F1, F2, and F3 show less effect when compared to the
standard LIV-52; Gite et al., 2014 reported two formulations, F1 and F2, where F2
preparation has more effectiveness against hepatotoxicity induced in rats when
compared to control; Chung et al., 2014 prepared two F1 and F2 formulations
where both the preparations are comparable to the standard Hepakhan; and the two
F1 and F2 formulations by Kamble et al., 2008 are comparable to the standard drug
Silymarin.

On the other hand, no reference drug has been used for the following PHFs such as
BV-7310 (Dey et al., 2020)°, DHC-1 (Bafna and Balaraman, 2013), Enliv® (Bhar et
al., 2005), F1 and F2 (Gite et al., 2014), HD-03/ES (Anturlikar et al., 2012), HD-03
(Mitra et al., 2000), Superliv Liquid (Nehal and Belal, 2011), Jigrine (Kapur et al.,
1994), Livomyn (Kenjale et al., 2011), Mandur Bhasma (Gawate et al., 2016), Prak-
20 (Prakash and Mukherjee, 2010), Sarvakalpkwath (Yadav and Kumar, 2014),
Rhinax (Dhuley and Naik, 1997), New Livfit® (Gupta et al., 2004), Kamilari
(Rajesh and Latha, 2004) and Livex (Venkateswaran et al., 1997).

Fiaz et al., 2017 have formulated the PoHF, a polyherbal formulation comprising of
four herbal constituents and tested it on rabbits with paracetamol-induced liver
toxicity. In the animal model, paracetamol (2 g/kg) was injected, resulting in
elevated blood levels of ALT, AST, ALP, and total bilirubin on the 9™ day. The
pretreatment of the animal group with PoHF proved to be successful in controlling
the hepatotoxicity at the dose of 500 g/kg; on the other hand, the reference drug was
comparatively unable to decrease the concentration of ALT, AST, total bilirubin and
ALP to a significant level. The efficacy of the polyherbal formulation Hepax was
studied by Devaraj and his team (2011) on the hepatotoxic rats. Both the low (100
mg/kg) and high (200 mg/kg) doses of Hepax were able to normalize the elevation
of serum biological parameters such as SGPT, SGOT, ALP and total bilirubin with

better results when compared to the reference drug. The low doses were reported to



REVIEW OF LITERATURE 69

be more effective than the higher ones. Therefore, inhibited the histopathological
abnormalities caused by CCly,

Sapkota et al., 2017 formulated Arogyavardhini Rasa, consisting of seven herbal
constituents, which are mentioned in the table 2.1. The Arogyavardhini Rasa
consists of Terminalia chebula, Terminalia belerica, Phyllanthus emblica, Plumbago
zeylanica, Picrorhiza kurroa, Azadirachta indica and Commiphora wightii. In
addition to this, they have included calcinated iron, mica, copper and processed

product, i.e., processed black bitumen, processed mercury, and processed sulphur.

Dey et al., 2020 have evaluated the medicinal effects of the hepatoprotective BV-
7310, which composed of Tephrosia purpurea, Phyllanthus niruri, Andrographis
paniculate, and Boerhavia diffusa. The researchers deduced that it may be
advantageous for the management of alcoholic liver disease and other illnesses that
might induce liver damage.

Recently in 2021, Triphala (Wei et al., 2021), Liv-Pro-08 (Eswaran et al., 2021) and
Arogyavardhini (Rouf et al., 2021) PHFs having the same constituents were re-
evaluated and the result suggests that it can be used for the treatment of liver

problems.

2.6.3 Clinical trials

This study focused on evaluating the safety and effectiveness of a specific drug
called Livwin in patients with acute viral hepatitis. Livwin was tested in a
randomised double-blind placebo-controlled clinical trial. The results showed that
Livwin had significant effects in improving the recovery of weakness and hepatic
markers (serum bilirubin, ALT, and AST) in patients who received Livwin

compared to those who received a placebo on different days (Yang, 2020)

2.7 Plant used in polyherbal formulations for hepatoprotective activity

Since the desirable therapeutic effect of a single plant with its bioactive components
is insufficient to treat a disease or disorder, the concept of polyherbalism has been
developed (Parasuraman et al., 2014). Hundreds and hundreds of plants have been
traditionally processed to treat liver disorders worldwide since the dawn of human
civilization. In this review, 166 species of plants belonging to 74 families forming
95 PHFs which are used for hepatoprotective effects were documented (Table 2.1).
Diversity-wise, Fabaceae 1s the most dominating family with 17 species. Of the 95
PHFs enlisted, Picrorrhiza kurroa (Plantaginaceae) with its roots as the primary

ingredient was the most repeated plant species used as one of the ingredients for 26
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formulations, followed by the aerial parts of A ndrographis paniculata (Acanthaceae)
and leaves of Cichorium intybus (Asteraceae) for 23 and 22 formulations,
respectively. Similarly, several bioactive compounds have been isolated, purified
and identified from numerous plants to treat liver disorders. The bioactive
compounds with hepatoprotective properties obtained from 166 plant species studied

so far are listed in the table 2.2.

For instance, Andrographolide (AG), being one of the active constituents of
Andrographis paniculate, aid in the healing of liver during hepatic diseases. AG, a
labdane diterpenoid, has been shown to provide substantial protection against
hepatotoxic drugs like CCly. It does this by lowering the levels of serum
transaminases (GOT and GPT), serum alkaline phosphatase, serum bilirubin, and
hepatic triglycerides (Handa and Sharma, 1990). AG is also reported by Trivedi and
his team (2007) to have effective cure against severe liver damages. Likewise,
Chlorogenic acid (CGA) is a type of phenolic acid present in the seed and leaf of
Apium graveolens, which possesses potential therapeutic effects in the management
of liver problems. The antioxidative action of CGA is accountable for its liver
protective activity and comparatively provides better therapeutic protection than
silymarin, which is mostly used as a standard drug (Kapil et al., 1995). It has been
reported that CGA could partially neutralize the toxicity caused by
lipopolysaccharide in many metabolic pathways, which include energy metabolism,
amino acid metabolism, and glutathione metabolism (Cheng et al., 2019).

Gallic acid (GA) is a bioactive compound most abundantly found in many plants
under the study including Ricinus communis (leaf), Butea monosperma (leaf and
bark) and Macrotyloma uniflorum (seed) which is one of the constituents of
polyherbal formulations HM (Lal et al., 2007), PTF-1 and PTF-2 (Gupta et al.,
2014) and Gluconorm-5 (Gengiah et al., 2014) respectively. GA have been reported
to exhibit a free radical scavenging action, antiproliferate effect of cancer, and
hepatoprotective activity, and through such properties, it contributes to protect liver
damage (Rasool et al., 2010). Followed by GA, bioactive compounds such as rutin
(Girish and Pradhan, 2012; Liu et al., 2017) kaempferol (Wang et al., 2015)
quercitin (Truong et al., 2016), catechin (Venkatakrishnan et al., 2018) were found
abundantly in PHFs used for hepatoprotection.

Berberine (BER), anisoquinoline alkaloid, is one of the major bioactive constituents
of Berberis chitria, which exhibits hepatoprotective activities by diminishing the

negative cause of superoxide dismutase and preventing an amplification of lipid



71

REVIEW OF LITERATURE

(000T ‘IIV pue Iewnyy) SUISSAUO)

(L10T “Te 30

0 7107 T8 19 IA0NIWO(T (0T ‘UeYPeId PUE YSLID ‘TO0T
“[e 10 zeque) unny (10T ‘Ueypeld pue ysuin) opisorddAy
(910T “I®

10 0P3[[0qaY-ZaLIPUND) T6GT “[ 19 BPNS) pIoe drjosm (0Z0T
“Te 10 oyng) urmdg (610 “Te 30 NOpaVy H10g “e 10 eihg)
Jo1o)soNS-g (610T “T& 12 [odIA-youn[y) Joofeur (6107 ‘e 12
eAudelen (G10g “Te 10 oSenues {100z ‘e 10 eyung) joadng
(020T “Te 12 LIEMIT, ST 10T

“[e 30 IRIA) UI[IUBA ($00T “[e 19 UBWnNNY) PLY Olnio]
(9102

“Te 10 1oyiey ‘010T ‘BAL ‘€00T “T€ 12 dPqz()) S[IO [ENUASSH
(6102 “Te 30 [dd1x-joun|y) [0

-o[eul (6107 “[8 19 1ISI'T 1G00T [& 12 ysedeld) [ouasng (910¢
‘Ue[epqy pue Aue[ey Groz “re 19 oyd) osudfhydofies-g
(9107 “Ie 10 y1h1qe[ed) [o10vAIRD) (610T

“Te 10 NSONILD 9107 “Te 10 NiAIqe[ed) (jowAy) [10 uemoly
(610 “Te 30 Uy

“910T “Te 10 1[V ‘Z10T ‘Ueypeld pue YsLID) pIoe oIud30I0[y)
(0T0T “Te 10 oA T10T ‘ueypeld pue ysuin) urusSide ‘undy
(0T0T e 30 MuIry) susuow T (9107

Ye[repqy pue Auedy] (10T “Te 1° 0y)) dudjjAydoLies-¢
(610 “1e 10

-Iple7 ‘10T ‘BYseqV Pue qezy :L1(07 “[e 10 UdZIMIsoQ ‘610T
“[e 30 Sueys) ouIdIsAo-[-[Aypou-g pue (SAVA) PPY[NSIp [A][e
-1d “(SVA) apyIns [A[[e1d (00T ‘PeAd PUe I[EWIA) Uy

(z10€ ‘ueypelq

pue ysuin {00z ‘ewreys pue eidnn) surorgorny ‘[01s0lAyd
(S661 “Ie 30 19puUEy))

oprjoydeiSorpueoaN (0Z0Z T8 10 Ao €107 “T@ 10 BULOA
“T10T I8 2 14S ‘0107 “Te 19 Ue[eA Q10T “Te 1 BIBN ‘S661
“Ie 19 Iopuey) {066] ‘euueys pue epuey) oproydeidoipuy
(10T “Te 10 JexIes J1 [0 “[e 10

efoy]) suouroiseA (9107 “Ie 10 Lind (10T “[e 10 eloy) sutdisep

K)1anpde d3anddnoadojeday yyim spunodwo)

(600T “Te 1 Jeqeg) Jieg

(v1ot

‘ASuen) pue sof1oueq ‘7107 [ 10 MBINA 1107 “Te 10
BBUSY ‘900T “'T& 30 1oyed ‘000T T 10 Weqeld) j00Y

(1102 “Te 32 ysnkyeiq)

100y (10T e J0 Ieyueys) unig (107 e 10
Tewny ‘710z ‘@3ied ‘7107 CTe 10 Jewny]) yleq wals
(8107 “1e 30 BULIRYS

‘10T “Te 12 1_ySed 00T “Te 10 13epue() UISAI WIND)
(0T0T T8 10 MMZEN ‘10T “Te 10

yoqey ‘10T “I& 10 ISNMIPY 00T “T& 10 ¥9qZQ)) PSS

(49107 ‘yeus-v) nny

pue padg (V9107 ‘WeUS-IV ‘1107 “[e 30 Lopued) Jea]
(r10z “1B %0

Jewny] (010 “Te 10 ISNMOPY (G00T “Te 10 TUR[ID) PSS
(€10T “1e 10 LIyseAlys

‘900¢ “[e 10 91aodod) JeaT (ST10T “[e 19 Iuewes-Ipesy
700T “Te ¥ paWyy ‘G661 ‘BpueH pue Y3Iul§) pods
(0702 12 32 pryeZ) pass (9107 “[e 10 Iexuos

S10T “Te 10 Tewny[ysafey]) JeT (8007 “Te 30 S1) Mnif

(0T0T “Te 32 11seN) [10 (0TOT “[e 30 JIseN ‘810T

“le jo uenD 110 “Te 12 NA 600T “Te 12 1Kely) qung
(s10z “Ie

10 wydnn) pasg (10T “Te 30 WeESIN T[0T “Te 10 eur)
sued [eLry (8007 “RYsIYqy pue eung) juefd sjoym

(L00T “1e 10 eayst) sired [eLy (€10°Te

10 BUWDA ‘066] ‘euueys pue epueH) jueld ojoypm
(ST0T ““1e 30 Tewny] {0 Tepung

pue ueysoodeylourA 00z “Te 10 eAAreyoeneyq) Jeo]

pasn spreg

DI1.49] :mh\ﬁﬁ.z uv vuaYyLIv]ofy

SnoIpUl SNUISIPIUDL]

SLID]OYDS DIUOIS]Y
DP1120fDSD DINLD

2UDIINA WNINIIUIO,]

WNADS WUNApUDLLO))

wno1dod wnan))

su2joaap.i3 wnidy

psouivnbs vuouuy

wnanyvs wnijy

D1]0/13U0] PYIUDID.AAIS

ppnorund siydvadospuy

DI1ISDA DPOIVYPY

saadg

aeoorukoody

oeooerdy

aeoORUOUUY

JeooEpI[[AleUy

QBOORYUBIY

Aqnure g

£)1A198 9A1ndj0.adojedoy yim punodwod sy1 pue syaed juerd Jo ISIy :7°7 dqeL



72

REVIEW OF LITERATURE

(020T “Te 10 204 5007 “Te 10 Sudyz) uruesidy (0Z0T “Te 10
Uy ) susuowr (600 e 12 [Yed) duojoe[o[opam-IoN (8107
“le 10 ong ‘zrog “Te 1 AeAypedn) souojoejoropom (9107
“[e 19 ONUIUIUSLID) H[(07 B 10 BAOIOUYSNY) SPIOUOAR[JOS]

($10T T 10 sESIRA 1010T

“[e 10 UB[EA 1600T € 12 YSLID 800T “[B 10 [UBpEN) ULiewA(ig
(L10T “"Te 10 ysuemIeH Z1(Z “[e 12 Uler) pIoe orurjnjeg

(0107 “Appay pue 0d(q) ouope[ SN} -s0901pAye (6107 “Te
10 ueg 80T “[e 12 OB ‘010T ‘Appay pue 0d(J) SpIounyso)

(8102 “Te 30 ON'T 1010T I8 32 [B[eA ‘100T

“le 12 ySuIS) JUO0)OB[O[OPIM[AYIOWSIP PUB QUOIIB[O[OPIA
(¥10Z “Te 30 IYS ‘T10T ‘UBYpeId PUB YSLID 110T

“[e 12 eORUNY) SPIOUOAR] (10T “& 30 IYS ‘T10T ‘Ueypeld pue
USUID S[10T “Te 10 BORWIY) SULIBWINOD ‘Sauojoe[ouadiombsaog

d]qe[IeA. JON

(€107 “Te 3 A9 010T “Te 30 uereA) surdieooqid ‘urjojednyg
(9102 “yerlepqy pue Aue[oy :G10g “Ie 10 oy)) sudjAydoLreo-g
(6107 “Te 30 [od1 x-ounyy) joofeur] (10T e 32 LIRINA 00T

“[e 10 sojUES) 9]0UI)-8° (L8GT B 10 LeARAIES) QUI[IYOY
(810 “wry pue Sunf ‘10 “[e
19 mD) utofy (0Z0z “[e 10 Suo TOOT “[e 19 00AY) urpowry-
201V (6107 “rewny] pue Jewny 4107 “Te 10 Neyg) UBUUBWOOY
(L10T “Te 32 07T fT00T “'[€ 32 Zequer) unny (810¢
“Te 10 WeyeYd 7107 “Te 19 laonmwoq Q107 “Te 10 neyq
‘661 T 10 D) uneotanQ (Z10g “[e 19 eAIeyoY) plouoAe] |

(810T “'[e 10 LIeyyeYH “Z10T “e 10 1aoniwo :010g “Te 10
neyq 561 “Te 10 nenn) unaaieng) (107 ‘yseyeld) ouoiese 0

(L10T ““Te 30 JIWES) PIOE JIYIO[OISLIY

(6107

“le 10 udy H107 T8 10 AN G007 T8 12 997) SIPISOUISUID)
(€007 ‘1B 12 emeIyso X ) suruodes suadioyn adAy-ouerewnueq

(610C
“le 10 uay H107 T8 10 AN <G00T T8 12 997) SIPISOUISUID)

£)1A19¢ danddj01dojeday yim spunoduo)

(800Z “Te
10 uereSnamiy) jea (600¢ e 10 eIystA) jue[d ajoym

(ST0T “'Te 10 UBSUAULISH 00T “'|& J° IUBPEN) PI9S

(6107 ‘waypey|
‘8107 “TB W HESUY (QI07 “[¢ 3P UYsddeX) 100y

“Ie 30 regesysy|) eoml jue(d (10T “Te 3 Evf%m
(610T ‘zougwiif pue zaoiwey <[]0 ‘UelueWRIqnNSeeq
pue unry Q[0Z “[e 32 [T ‘[00T T 12 y3uIg) jea]

(110T “1e 10 JeSesiysy) 1ueld (010C ‘Ueke[o)y

pue ISnmapy) paag (8107 e 10 01AYO 10T
“le 19 urel {110 [B 30 Jewny ([ 1(Q7 ‘T 30 Tewny) Jed|

(610T “'[e 12 BUR T10T “Ie 30 9[N3n0YD) 100y

(9107 “Te 1 ©112194 *p10T “[¢ 10 0ryZ) Sied [eLdy

(L10T “Te 1042z4-1V 1900T “'[€ 19 Yysdde A ) sied [eLioy

(110T “Areg
pue AeypeN) JeoT (LOOT “Te 0 uepuey)) sued [enry

(1107 “18 32
Tewny]) juerd ojoym (610 “Te 10 [eIeAleS p1(g ‘Tew
-0y {1107 “[e 19 uewIyey Q00T “[E 10 Jewe]) J00y

(610 “1& 12 ueyy] pue [eqby
‘L10T ‘1810Z0g) 100y (9107 “[E 10 LEpES) SWOZINY

(0207 ‘eueg) 100y (L10T “Te 30 IIWES) SWOZIY

(£00T T2 19 BAMBIYSO &) PNQ 19MO[] PUE J00Y

(#10T “Te 10 AyunA <6861
“[e 30 OuDyIH) 100y (Z00T ‘e 10 [edrewnyy) SwozIyy

pasn speg

S1SUUIYD D1J2Pa Y
wnuplapul wngdg

s13S00
va.unssnps Uks pddp] va.nssnvg

vqIv vidipdg

snqAyu1 wntioya1)
U2Y2q DIANDIUI))

s1p]1dpo vistuaay

wnjofoljiut vaj[1yOy

S1SU2PDQIDq 20]

SNSOwaon.4 SN3VAVAsy
wnovdo.ana wnansy

p3u0] P1Y20]0ISLIY

snijofonbuinb xvung
Suasu1d xouvg

saadg

QBAIBIAISY

oeooe[opoydsy

Jeooegeredsy

9BOJBIYOO0[0ISLIY

JBOOBI[RIY

N LULE |



73

REVIEW OF LITERATURE

(120T “1e 30 1Y) [e[oUONI) (10T “T8

12 yeqyorey) suaydwe) ($10T “Te 12 SA[OYUIA ) (] QUAIOBULIID)
(9107 “yeriepqy pue Aue[dy (g10g “[e 10 oy)) aud[jAydoLreo-g
(610T [ 19 19T L10T “[€ 30 yoque)) [olueIon

(STOT “[e 12 BYRINN ‘H0OT “[ 12 SOJUBS) J0UID)-§°] (610T
“Te 19 [odIA-younyy) joofeury (6107 “1e 10 IAISIT :GO0T Ie
19 yseyelq) [ouadng (6107 ‘e[ez[eZ pue IodjeN) suoIals[n3gnn
(8107 18 30 LBy ‘T10T I8

10 praonmwo 010T “Te 10 Beyd ‘S661 “I¢ 10 Ne[nD) uredIang
(0T0T “Te 10 UNG 8TOT “T& 19 MNSBATULIS [0TOT “Te 12 YOIT)
proe o13ULIAS (€10Z “e 10 [IUnS " [QT “[e 30 UUBA) UIOPILL]
(810T “Te 10 uyy) uruesnueydey

(0T0T “Ie 39 UBnq 0TOT "8 10 3Udd) UIXMA

(LTOT “'Te 10 NI “ZTOT e 10 Pra0nmuo( ZOOT “T& 12 Zequer)
unny (107 “[e 19 ulys) proe sideuts (010g “e 10 Yoi) pioe
oijiuep (610¢ ‘Tueis], pue ySopeH ue y[0C “Tepley pue
J00dey] {6007 “1B 10 udX) surudduueN (6107 “Te 1° Arequos
-[d) PIoE OINYIJ00301d ($0OT “8 19 TUBWISHIY) PIOY JI[NIo]

oqe[IeAe JON
(€10T “18 39

yO) wan (0Z0z “1e 12 modysaqe], 1 10T “Te 10 urremsayue[])
urpuedsoy (L107 “[e 10 NI fTOOT “[e 10 zequer) unmy
(ST0T ‘Pryepy pue pauwrery)

opisoueikdojoe[e3-q-g-O-¢ [o1ojdwoey pue opISOIBUIDO

(€10T “Te 10 BIX Q10T “Te 10 eIpudAeySey) urejord ey §¢

(L10T “Te 10 ysuemIey (g “e 12 ute[) proe owuimag (800T
“Ie 10 'uey) sprouoae[] (L00z ‘ewreys pue eydnn) joyoede]
(110T T8 30 [ewoy 0107 ‘uepesued

-ysng pue npeduy, ‘800z “[e 10 Zeynd LQ07 ‘BulleyS pue
eidnn 9007 “Te 10 BARISBALIS 4007 “[B 10 Ze|ND)) QULIDQIdY
(110T & 30 [ewoy 0107 ‘uepesued

-ysng pue nyeduy, ‘800z “[e 10 Zeynd LQ07 ‘BulleyS pue
eidnn 9007 “Te 10 BARISBALIS 4007 [€ 10 ZeJ[ND)) QULIDQIdY
(110T & 32 [ewoy] 9[0T ‘uepeSued

-ysng pue nyeduy, (8007 “[e 10 zeyno L00¢ ‘euleys pue
gidno 9007 “Te 10 BARISBALIS ‘4007 [B 10 Zel[nD) QuLIdqQIag
Jlqe[reA. JON

£)1A19¢ 3andd01dojeday yim spunoduo)

(STOT “Te 30 pewyy) uIsay

(0zoT
“Ie 19 BAION ‘6107 “Te 3@ ySurg) uisar wng 09]0

(#10T 1€ 19 Isweyg) yny pue wng ‘poo (LOOT
“le 10 sBqQV ‘$00T “e 10 AULIMOH-TY) sued JeLioy

(F10T “Te 30 PoAS) J8oT (810T T8 30 UY) 300y

(L10T “Te 10 powweyolx) sied [eLoy

(S10T ‘pewt

-4V pue JIeN) JeoT (9107 ‘JeUuS-TV) SIOBNXd NI
(€10T “1E 10

e[npnIy) JeoT (S10T ‘PIyem pue poweH) sued [euoy
(800T “Te 30 wry]) Jopmod JUSWIOXD

wIoMY[IS (0107 18 10 eIpudaeySey) JIopew [Bod]
(1107 ‘e3dny pue

y3urg) Jeo (810C “[e 10 03AIeNQ) shed [eLdy (Z10T
“leI9 uref 110 <R 10 Tewuny <800 1B 10 BURY) WAS

(610T “Te 10 IuLIOYS L[0T “[6 10 PAUIY) 100y

(110T “[e 10 eIog) 3Ieq

walS (ST0T “Te 10 BARISBALIS 9[0T “'T8 30 UBUY) 100y
(110 “Te 30 [eWO]) NI PUE 100YS J00Y
(s661°zequer pue ruenn) ynrf (€10 e 12 TeyaQq
16007 “Iexpes] pue ySulg ‘pO0T “Ie J0 euLeys) J00Y
(#10T TR 32 wIRIdYSng ‘€10T “Te 10 Aedeuen) jo0y

pasn speg

uds

vy.Lifu vioydiuo))

my31n vLoydiumuo))

wnups)pqodo v.roydiumuoy)

SNAygns QSREN\Q@%

pupIUL DJOIYVI
1012YD wnu1sALasy
MIYD  SnyIuD.A12Y)

vxdut vIp.L0)
sypu1dffo o3v.i0g

0w xAquiog

vIpINpUn v]jaUL0I9 |

wWnaoA] s112q.L2g

DLYIYD S1I2QIE

DIDISLAD S112GLog

DIDIUIOD] DILOSDG

sanadg

aeadetasing

Qeadedisselq

oeaoeuIderog

JeproAquog

aeooeruoudrg

9BI0BPLINQINY
Jeooeruodog

Aqnue g



74

REVIEW OF LITERATURE

(Z10T “Te 10 TeWNY) ULORIQINOND
(11oz

“Ie 30 anbey {00z ‘euueys pue vidnn) proe owue], ($10C
“Ie 10 uressny ‘1107 “Te 30 enbey) sprouadioyi] suejqinon))

(#10¢ “rewny| pue ‘IpojA) prsoonj3oyde -/ -

[OLI00SAIYO-¢ PUB [OJISAIYD ‘OPISOOA[F-Z-QULIdJR[d ‘UI0B}IqINon))
(ST0T 1 30 Suep) [oxapduwoe] (0ZOT “T8 30 ANA ‘S00T

“Ie 10 Sudz) uruagidy (6107 ‘ueIs] pue ySoueH ue( ‘10T
‘reyed] pue Joodey {6007 1B 10 UdX) ourudduueN (L10T
“Te 19 0I'T 71O “Te 19 IAOIIWO( ZOOT “Te 10 Zequer) UNmy

(L10T "P2A pue
eidnn ‘6007 ‘ysun) uryrading-q pue uroyadim-e ‘uroyioding,

(L10T ‘PoA pue eydnn) -V sepisournoredQ

(#10T “Te 10 IyS ‘ueypeid pue

YsSLID (1T “[e 19 BoRUNY) ULlewno) (¢10Z “[e 12 SueX ‘00T
“Ie 10 zequer) pIoe oRJE) (Y107 “1¢ 10 LeWPYd T10T e
19 praomIo( (010T “¢ 30 Neyd G661 e 10 Ue[nD) unddIeng
(1102 “1e 10 onbey

£L007 ‘euueyS pue ®idnn) proe oruue) ‘uruue) ‘OpIsoon|n)
(LOOT “1e 10 UOpE[ 1L661 “Te

10 pueuyY (/861 “T€ 10 BABAIES) PIOB O10ZUSGAXOIPAYLN-G ‘¢

(900T “Te 10 euuRy) Suruue} ‘unounfie ‘urunlry

Jqe[IeA. JON

d[qe[reA. JON

(€102 “Te 30 SueX H00C

“Ie 10 zeque[) proe d11eD (107 1B 1 9D) duoaepoder
(L10T

“Te 10 1[I ‘6661 BIYSIA Pue 1[03pen) prok dlozuaq Axoyow-d
(910 “Te 10 uooARI])

[o1olsewSns/- (77 e10q "¢) [O- "B19q "¢-USIP-7Z ‘G-visewdng

£)1A19¢ 3and01dojeday yim spunoduo)

(810T “1e 10

[eOMY ‘7107 “Te 10 Tewny ‘600C “Te 10 Jewny]) Jeo]
((r10T “TR 30 BP

-BJ 1600C [ 12 dd ‘800T “'[& 10 Urer) jea  (Z10T “Ie
10 eIyRZ (][0T “€ 30 UlesSOH ([ [0 ‘O[eyquiny)) ymig
(910T

“le 10 Wely ‘p[Q7 ‘Tewny pue IPON ZI10T “Te 19
Tewny] ‘80T “[€ 39 S[qUIEY ([Q0T “'[E 10 PAWIYY) I

(1102 ‘1peqepeyy] pue 9
-809(T *S00T ‘bepsy pue nzeA €00z ‘e 10 oey) Inig

(L10T “TP

19 pewyy (S10T “T8 10 BV 1600T [€ 19 pewyy) 100y
(L10T ‘p2A pue e3dnD)

siued eudy (1107 ‘oleyquny)) welg (L10T “[e
19 YeyS G10T “[e 19 ®mdnD 0107 “[e 12 1[Yo3|) 100y

(010T “Te 32 1Ue[RD ROOT “[& 1 NqQeH) 100y

(F10T “Te 30 YIURYSIN ‘800T e

19 utef 1900z “[e 32 bapseL ‘pe61 <1 19 pueuy) jniq
(10T

“[e 10 paysey) sued [BLOY (4661 “[6 10 Pueuy) sing
(£10T MI[EIN pue AIprey ‘710 ‘TyuBUy pue exuooq
(0107 “Je 10 1SNMIPY 9007 “[B 10 BUUBI) Nieg
(T10T “Te 10 eAyRyS

1107 ‘ePNYS pue BAYRYS) 109SUI SIABI] AQ UONAIOAS
(610C

“[e 10 ueqy pue [eqby) 100y (G107 TeApOY pue ew
-lumg :800g “'[e 10 [Sepue 1000 “Ie 12 1[V) dwozIyy

(810T “1e 10 9D 1€10T “[e 12 SuBX) SpNQ 10MO[

(L10T “Te 32 ILL) JeaT (LOOT “[€ 19 Beysy) yieg
(6107 “Te 30 panosse[jog ‘G107 “[e 10
eidnn {910z “Te 30 weIpunse3nwueyS) NIy pue Jed|

pasn speg

DI101P SOYJUDSOYILL ]

pyupADYd DIIPALOUWON

vIpuUIYd2 DYy

pI1PUI DIUIID0))

wnyjadiny puinoiadQ)

wnyad.any paowody

pso122ds v12.4103.4y
DINgaYd DU
DOLI2]]2q DIJDUIULID T
PURLID DIPUIULID ]

DooDv] SNI20))

1supupiv! sAyovISOpADN
voruodp! v4221107T
psourds stivddp)
p1j0f1SNIUD DISSD))

saadg

0B00B)IqINONY)

9BAOB[NAJOATO))

9BOOE)OIqUIO))

9BP1020)

Jeaoerjoyude)
oeaoesedde)
Jeaoerurdiesae)

INLULE |



75

REVIEW OF LITERATURE

(8107 “[e 10 YUV ‘TI0T ‘UBypeld pue ysLin)
proe o1ge[iq (L10g “Te 1o wednwueys [0z “[e 10 eysuls)
uryoarestdy (L10g “[e 10 NI ‘70T ‘UeYpeld pue ysuin) unny
(0T0T “1e 10 welmg) proe dsnuon (0zog “[e 19 Lefd :L10T
“Ie 32 bIppIg) proe o1[[eD (9[0T ‘Ye[[epqy pue Aue[dy ‘S10T
“Te 10 oyD) auaqAydokieo-g (0zog “1e 10 ened S1og ‘Tedon
pue [emoyq) [01dATeons/sroouro-g (9107 e 30 Suonil 1107
“Ie 10 Aremsaley) umnioion) (g1og “1e 10 Suepy) [oroydwoey]
(020T “Te 1 IPEUQ ‘9007 ‘Ueng Ppue OBIY) SUIUIORY

(610T “T& 12 NOPQY 10T T8 19
elig) [0135031S-g (610T T8 39 LHANBON (00T ¥ I BIAIQ)
unfwry-g (0zoz “1e 30 IPIWQ G107 “[B 1P graonmuoq)
uLAN (0707 “18 1 Helnd L]0z “[e 30 mbippiS) pioe
a1ren (9107 “Te 10 Suoni (1107 “Te 10 Aremsaley]) urnIong)

dlqe[reA JON

(9107 ‘ueyjourre[oa] pue AweseAAy 107 e 10
wreuryey) [eudlA N (10T “Te 10 zoyim]) sudedod-o ($10T “Te
19 S2[OYUIA) (] QURIOBULIDY (9[0T ‘YB|[EPQY Pue AUB[eY ‘10T
“Ie 12 oy)) sudqAydohreo-g (0zoz “Te 10 IUIWY) SUAUOWI]

(107
“Ie 32 zoynL) auoedo)-n (0ZOZ Te 12 uny) suduowr] (610
“[e 10 BULIRYS ‘60T “'[€ 10 121SI'T) [ouadng (QZOT ‘Se[eS-TuLIey]
pue anodify) sauoae[Jos] (L10g “1e 30 Suep €10T “[e 1@ NOH)
surptueAooyuy (810 “[e 30 IPINY 91OT ‘IPN) SUOIENI0ON

(6107 ‘1uers], pue ySojey
ud p107 Teped] pue 10odey] 6007 e 30 USA) QUIUASULIBN

(010 “'Te 32 yoiy) proe
anueA (00T “Te 3 Welng <L107 “Te 32 mbippig) proe d1jen

(810T “T& 30 LeWYd 810T “[2 1 Leyoyd 710z “[8
10 g1A0nIWIO( (010T T2 1 NeUd ‘S661 I8 39 HR[ND) UnadIang

£)31an9¢ dandoadoyeday yyim spunodwo)

(L10T “T®
10 nqeq ‘10T ‘[eyquIny) 76T e 10 USSIA) Jed]

(#10€ “eIgaN pue Aeqn(q) uefd ajoym (1107 “Te 10
temi) yuerd ojoym (L10T ‘TIPAA pue eyiruy) J00y

(610T
TEMIIYY PuB JBMIIYY 10T BULSA [[0T ‘PUIAOD
8007 “Te 10 Te3opeA ‘800T TEopeA\ pue I[EIN) 00y

(¥10T “Te 10 epmeyD) 100y
(L10T “Te 10 Tewny ‘66 Zequel pue IUe[ID)) Joqn]

(T10T e 10 peemy) sued [eLoy (610C “[€ 12 ZoATed
1107 “T 19 [NSIV “G00T BIYSIA PUE JEWIY) SWOZIYY

(610C
‘ZouQuiI[ pue ZAJwWey G107 “[e 10 Jeyues) JoMO[]

(#10T “1e 10 ysarewy) yuerd ojoym (710 “[e 19
eAyeyS 00T “Te 10 leN ‘00T “e 10 pewyy) padg

(€10T “Te 10 Aredeuen) juerd ooy
(L10T “Te 10 pewyy 410 “[e 30 ueLeyer) sired [eLOY

pasn syaeq

SIUNWUOD SNUIDTY

1Y vigLoydng

wnuvjuous wn S&NQ@QNN vg

SNSOLIDIS SNA2dA)

snpunjo. sniadd)

S1DUIIAID SDIL)

pXalfa.4 DINOSN))

wnuidygda pinosny)

sa10adg

oeaoeiqioydnyg

oeooe1adL)

JBOOEPEIAD

QB3IBINISN))

Aqnure



76

REVIEW OF LITERATURE

(610 “Te 12 NOPQV $10T
“[e 30 e[iing) [010150)1S-g (L10T “'[€ 12 YsueMIeH ‘Z[0g “[e Jo Ure[) poe orurnjog
(610T “Te 10 eAudelen ‘G107 “[e 10 oSenues [Q0g “[e 1 eyHUNg) [0adnT (9107
“Ie 10 uelereyjeIeABWERILIS ][0T “T€ 30 Suny) [ourpes-n (0Z0z ‘Ovg pue 997) g-ul
-UQOIA (L10T T8 19 NI ‘Z10T “& 30 9la0nIwo( ‘710 ‘Ueypeld Pue YsuiD :700g
“Ie 30 zequer) unmy (L10g “[e 30 Sueny ‘910 “[e 10 drX) utniotenbosy (9107 “Te
10 Suoniy (1107 “Te 30 Aremsafey]) umoiond) (G107 e 10 Suepy) [o1pdwoeyy

(1107 “Te 32 2dn ) 2unodIN (610 “T& 30 NOPQY ‘H 10T “'[€ 10 e[iMS) [010)50}1S-(
(€10T “1e 30 uIyS) proe ordeurs (007 “[& 19 IUBWNPNY) POV

o1nIdf (6107 “T8 30 UdYD ‘9[0T ‘e 19 [[V) proe dtudsoIo[y) (¢10T “[e 10 Suex
‘700 “Te 12 Zequef) proe d13j5e) (010T “[& 32 YOI[) Proe d[IueA (00T “[e 10 ung
'810T “[e 10 NNSLAIULIS (0]OT “[E 10 YoI) proe JISULIAS (6107 “e 12 Alequog
-[d) pre omyodeo0jold (0zoz “[e 19 welnd L]0z “Te 10 mbIppig) proe oy
-[eD (020T T8 19 AT 29[0T “[€ 10 [eMwdS ) UK (9107 “[e 10 Suoniy, {110g
“Ie 12 Aremsafey]) utnroiand) (S10z e 10 Suepy) [oroydwaey] (L1(g ‘uresny pue
Teuen 91(g “Ie 12 I'T) urelsiuan (910¢ “[& 12 Suem GO0 ‘WY pue [oy)) urezp
-t (00T “18 32 NA 10TOT “'[€ 10 BlyeZ L[0T “[e 10 yied) opisoon[3-¢ urpiued)
(€10T T 10 Sue 00T “e 12 Zequef) pIoe d1peD (610T

“[e 12 uay) 910Z “[e 19 1[V) pIoe drudSoro[y) (0ZOT ‘Okg puk 97) Z-UIUSOIA
(810T “'Te 30 OrYZ) sproe oneoe[AudydAXoIpAy- (10T “[e 30 YOI) PIOE I[IUEA
(€107 “'Te 10 uryg) ordeurs (O “[e 19 IUEWPNY) PIOY SINIS (LT “[€ 19 Tef
“010T “e 10 e[areA) uiqnupuy (600 ‘ueyreueSudy (1007 “Ie 12 YSurs) suoi3rpuy

(010T “Te 10 UB[EA ‘866 ‘UBJA PUE WNSSOY]) PIOB OIUIOYLIAOAID) pUe UIZIYLIOA[D
(600€ ysUID) [10 [enuassy (610 “[e 12 NOPqY ‘10T

“Ie 10 e[ifng) [o121s0S-g (0TOT “[8 10 AT 1910T “[e 19 [EMWS) UMUK (910T
“[e 19 Suoni] <110T “Te 10 Aremsaley]) umoion) (§10g “[e 10 Suepy) [o1oydwoey]
(600T “YSHID) UI[OISSEOIUOYIURX pUE

[011s031s ‘JoueydosAiyo ‘uorosAyd ‘urpowrq

(810T 112 ng *S00T e
19 doopeiq) urayy (5007 “Te 10 doopeiq) ulofe ‘urojeqieq ¢ ‘g pue y SopIsouuds

(6107 “Te 3 NOPAY ‘H 10T “[e 10 e[ing) [01038031S-¢

(0z0T “1e 30

nx ‘L10T “Te 10 y1ed) aprsoon[3-¢-urpruek) (9861 “1e 10 Iudep) utnng (0Z0T
“Te 30 uelq L1707 “Te 3@ mbIppig) proe d1[en (§10T “[e 10 SS[eS-TWLEY (9[0T
Jm 19 ﬂ%ﬁwmv moﬁooﬁmﬂU Awﬁom Jm 19 CmEEmﬂmﬁaﬂ mmoom Jm 19 ﬁmkﬁﬁomv Ewoasm
(9102

“Ie 39 Suoniy, <110g “Te 10 Aremsafey) ummioian) (G10g “1e 10 Suepy) [o1o5dwoey
(610T “'Te 30 AyequoS-[q) Pro€ oImyd}ed0301d (L10T “e o wesnwueys 710g “Te
30 ey3uIg) uryodedrdy (8107 “[e 10 UBUYSLI[EIBYUSA (€861 T 19 S[KY) urgose)

K)1anpde 3anddoadojeday yrim spunodwo)

(Y10T “Te 30

Ineyy) seq (3007 ‘UeIUBWEIQNS PUE eSS ‘T[0T
“[e 30 B1OyRg) JeaT ([ 10T ‘BypeInuyY 8007 “é 19
UBAJRYD) 10MO[ ([ 10T ‘PUIAOD) Pass pue 100y
(010T “1e 30 goanyN) 100y

(020T “Te ¥ YoqI H10T “[e 30 nm30qQ) Jed]

(L10T “1e 30 Awes
-BwWey (G1OT “Te 10 BpUEd H 10T “[E 10 Se(T) Paos

“Ie 19 ‘Dpeasq pue eAudoals) juerd sjoym mwmw
‘oleyquinyy 100z “[e 19 ysuig) sued [eLoy

(610C “'Te 30 pnosyen
Q107 ‘BWIOA ‘10T “Te 10 IeSesiysy) 100y

(T10T “'1e 10 eNIYORAR( (1107 “T0 30 Wey)
-UBUBIPIN ‘010C “Te 30 welpunseSnwueys) Jeo|
(€102 ‘oruo pue

1zz() ‘500T “'Te 3 wleN ‘6661 ¢ 1° Lye[) jed]
(110T “Te 30 Tew

-0y {600T “Te 32 gN) PedS (0107 “Te 30 NSueyar
1007 “Te 1 epfeyd ‘6661 e 3 ereyq) jed]
(L00T ‘wey pue appjepog) 100y (1107

“[B 19 IpaAImIBY)) /(00T ‘Wey pue Aayepoyq) yreqg

(L102
“Te 3 ey 1107 “Te 10 uemil) g (110
‘epnyS pue eULRYS ‘0[0T “[e 10 PEUYY) JoMO[ ]

(810C
BUWIDA ‘TI0T “TB 10 I[eyeuedeny) nyoojed ded
parapmod (1661 “Te 10 IeysaseAe[) poom preHq

pasn spreg

vipuurd vrup3uog

suaranad vunonpy

wn.Loffiun putojJooDp

DLI0JOUI] DL2JOSIPUT

04q]3 DZ1YL4A]D)

D2IDULD] D1I0II])

S1DIUIPIIIO DISSD))

pnys1f vissv))

DIP32LIDA DIUIYNDG

vutiaddsouout poing

nYs2}vd PIOVIY

saadg

eddeqe

INLULE |



77

REVIEW OF LITERATURE

(110T “1E 10

welkeq) [0ud2IAWOIPAYIJ (S10Z “TB 30 BN $00T e 30 Sojues)
o[oaur)-g*1 (0ZOT I8 19 Iy ) auduow (6107 “T& 10 11T

00T [e 10 ysexeld) [ouddng (610Z “e 10 [odI x-oun|y) [oo[eur]
(0207 18 12 e1Rd S510T ‘Tedon pue [emoyq) [01dATeOoNna /o100UTd

-8 (910 ‘yelepqy pue Auea3| ‘10 “[e 10 0y)) duaf[Aydoies-¢
d[qe[IeAR JON

(810T “Te 30 I'T {L10T “Te 30 epIyo) [en1) (6107 ‘Awems pue ypo]
“110T “Te 10 wIyeIq] S0[0T “[e 1 [ed ‘800T “[& 1o Suery) proe oI
-Joues[( (S10T “I& 10 BIBINIAL “p00T “[€ 19 SOIUES) A[0UID-§° (610T
“Ie 10 [odix-youn[y) [oo[eurT (6107 “Ie 10 NBONILD 9[0T “[e 10
fikiqered) [owWAYL, (6107 “T& 10 19ISIT 00T [B 10 ysexeld) [ouosnyg
(£00T “T& 10 TueWNNY) POV d1NId] (6107

‘welewdlqey pue 2Koynjg L7107 “Te 10 U] ‘€107 “Te 10 Suey)
proe druLiewsoy (¢10g “[e 19 SueX “p00T “[€ 10 Zeque() PIoe Olajye)
(L10T “Te 30 01T ST10T “[€ 12 1aonmwoq

‘T10T ‘ueypeld pue ysuin goog [ 10 zequer) unny (L10T
“Ie 10 Sueny 910z ‘e 10 o1X) umroionbosy (9107 “[e 10 Suoni]
110T “Te 30 Aremsaley) unroiond) (S10z e 10 Suepy) [oropduoey]
(0zoz “Te 10 ung IO “[e 10 N[NSBAIULIS 0[OT “[B 1 YOI[)
proe J13ulIAS (9107 Jessy [V pue ueuystiye[eq €[0T Jessy-1V)
PIoe 91[08010)) (6107 “Awems pue ypo J[[07 “[e 10 wiyelq] :0[0T
“[e 30 [ed 00T “Ie 10 Suer) proe dtjoued[Q (9107 “[e 12 0pa[[0qY
-ZoLIUND 7TE6T “Te 10 BPNS 800T e 10 Suer]) proe Orfosin
(6107 “Te 32 njF0xIK2D) 19107 “[E

19 Yikiqered) [owAy], (0ZOT “Te 10 eued ‘G10T ‘fedon pue [emoyq)
[oydAjeong (910¢ ‘felrA) [10 [enuassy (QZOT “I& J° [UIY) SUSUOWI']

a[qe[TeAE JON

J[qe[IeA. JON

(6107 “Te 10 yunkery 910g “[e

19 10909)2()) [eueles (00T <18 12 BAIO 91(T “Te 10 udy)) u1oo1)
(0T0T e 10 ung 810T

“le 19 nnseArullS ‘0107 1B 3° Yoi]) proe o1Sundg uruadinoin))
(610T “Te 10 eIONZON ‘$00T

“[e 10 eIRATQ) uukwe-g (800 “Je o Suery) proe drosin (910C
“[e 10 OPa[J0qY-ZALIINND (666] ‘Suosr) proe d1joued[Q (8107 “Ie
10 Sueyz ‘L7107 1B 30 Sueyyz) unueorewry ($10Z T 310 SUdZ <900T
“[e 12 150pes) ULIYdIMS (L10T “T8 10 DA\ fGT0T “[e 32 W[V (10T
‘uepeyq pue o2I1ysie[) unrewenidmg (910g “Ie 10 Suex 1661 “Te
19 9SeH) 9pISOIMS (L10T “Te 310 uBIwW] C1OT “T& 12 Ule[) ULIJISURIA
(8107 “Te 12 U] 9[0T “T& 19 UenX :G[QT [ 19 UIT) UNUSLIOOS]
(8107 “Te 10 B 19T0T “[B 12 UBNK (GTOT “Te 10

ury) unudLIoos] (8107 “Te 30 ueH 9107 “Te 30 Sue]) apisorordonuan

£)31an9¢ dandoadoyeday yyim spunodwo)

(F102

“Ie 30 ewRyS) JES| pue 1MO[] (1107 ‘PUAOD 00T “Te
1 rwfeN) quuys oYM (1661 ‘euey pue JOOUPEBAY) Pads
((6107 ‘11Seqrpey] pue uressny ‘€10z “Te 19 JBIPY) 100y

(¥10TTe 30 UrpuIqSomy €10
“Ie 10 eydnn ‘z10z ‘eeam[ 600 I8 10 orySoyry) jeo]

(F102
“Ie 30 BULIRYS ‘800T [ 30 MIdYYD ‘00T ‘HENIYPY) Jed]

(610T “Te 10 v11219() syed [eLoy

(9102 “Te 30 [eIMAL S TOT “*TE 30 TWOS) spred [eL0y

(6107 ‘Beus-1v

'L10T ‘Apesy-[V pue ‘weied-1y ‘71T T 10 Wizey]) paas
(6107 “Te 30 ueyy pue [eqby (G107

“Te 30 ueqy ‘pI0T “[e 3° BULRYS [[QT ‘PUIAOD) J0OY
(6107 “Te 30 ueyy pue [eqb] H[OT “Te 1 ISweys) 9[AIs

pue ewdns (910C “Te 10 zery ‘$10T “[e 1° IPIWQ) [810d
(6107 ‘epnyS pue Tewny

1107 ‘PUIAOD) (Z0(OT ‘BYIR] PUB JeWNNUIA) SWOZIYY

(1102 “Te 10 ruysyo[eseN) sued [eLoy
(410T “Te 12 poowyey ‘€[0T “e 10 euloA) Jued doym

(£00T “Te 30 UBYIQ ‘000T ‘Te A9 Aepy) sued [eLoy

pasn syaeq

opun3au xaji/
SapOIPUIIDY DIAJDS

WNWISSTIDAS WNUIII()

v.o]finand vssijopy

DIDIPADI SNAINUOD]

SDYD20)S DINPUPADT
puvajdo.4 plUDWAIIDT
DIDSUD SIA]

SnAYDS SN0

Sap101Y2.40 031NN

DIADAIYD DILIOMG
112141]0 PUDIUIL)

sa10adg

Qeddelwre |

2BOOEPLI]

oeooepIxodAH

deaddeuenUA)

Aqnure



78

REVIEW OF LITERATURE

JIqe[IeAR JON
(010T “Te 30 YOI]) pIoE d[[IueA

(0T0T “Te 30 UNS {1OT “[e 10 N[NSBAIULIS

0107 “Te 10 yoy[) proe o1SuLLS (1107 “Te 30 anbeH :L00T7 ‘euueys
pue eydnn) proe omue], (6107 ‘weurwdqey pue oAoyn[g L10T
“le 19 ury ‘€10z “1e 30 Suex) proe omunrewsoy (€107 “e 10 Suex
P00T “Te 10 zequer) proe oye) (070T “Te 10 Uelg <L107 “Te 10
mbIppIS) proe d|[eD (00T “[& I0 Iuewmnypny) Proy d1nidg (610z “[e
12 UdYD (910T “[8 12 1[V ‘T10T ‘UeYPEI PUE YSLILD) PIoE o1ud30I0[()
(10T “[e 10 IYS ‘ueypeId PUB YSLID (T[0T “[e 19 BORUNY) ULIEWNO))
(110 “Te 12 nx 0TOT “[e J0 nX) uruowepIe) (610 “[e 12 197 ‘10T
“[e 10 YoqueD) [OlUeIdD (6107 “[e 0 BULERYS 610T “[& 19 IAISIT)
[ouaSng (S10T “[€ 10 BIBINIA H00T “'[€ 0 SOJUES) J[03UID-§°T (610T
“1e 39 [2di A -yjounyy) [oofeur (L661 T 19 SDeUNOINOY|) dud[nzerenn)

(0T0T “T& 10 USSI) ULUNUIT

(£10T “1e 12 I4S ‘710 ‘Ueypeld pue ysuio S [0g “[e

10 BoRW]Y) ULRWNO ((0ZOZ B 10 anA 7107 ‘ueypeid pue YSLID))
uruaSidy (8107 [ 10 Weyyoyd ‘TIOT [ 10 laonmuod 00T
“Ie 10 Neyg G661 e 10 Nenn) unsoionQy (6107 ‘TUEISL pue y3o)
-IeH uo( ‘H107 ‘Texped] pue 1oodey ‘6007 “Te 10 USA) QuIudduLIeN
(L10T “re 10 NI ‘TIOT “le 10 JMonmwo( IO ‘Ueypeld pue
SO f700T “[e 12 Zequer) unny (810¢ “[e 12 YYV ‘T10T ‘ueypeld
pue ysuin) proe o13e[q (6107 ‘WeLewolqeH pue dAoyn|g 10T “[e
12 ury fg1og “e 10 Suex) poe oluLewsoy (0107 “Te 30 Weyd L00T
‘eureyg pue eydnn) orered uryosjeoo[edidg (610z e 1° Aequos
-[4) PIoe dIyd21es0j01d (0ZOT “T€ 19 AT (9[0T “[E 10 [EMWISS ) ULAD
-LAAL (810T ““[& 30 UBUUSLINEIENUD A ‘GTOT “[B 19 NI ‘6661 ‘eAryons])
urgoaie) (00T “Ie 10 uelg  L[0g “Te 10 mbIppiS) proe orj[en

(P10T “Te 30 Ie3jIES (11T T8
10 eloy) suoumdiseA (0T0T “Te 3 UB[BA ‘6007 USHID) PIoe oLewn |

JIqe[reAe JoN

(9107

“1e 39 Suoniy, {1107 “Te 10 Aremsafey) unroiand) (S10z “Te 10 Suepn)
[oroydweey] (0z0T “[e 10 welnd L[0T “[e 32 MbIppIS) proe orj[en
(10T “18 30 Zoyn] ) suoedo)

(9107 “Te 12 us2ARIq) [01)seWSNS (9107 T8 10 UeleIeyjeIeABWRILIS
110 “Te 12 Sunl) [ourped-v (y]oz “[e 10 zoyanl) ouoedo)
-0 (8107 ‘Aopued pue Jewny| 9z ‘e 10 UBIYEZ) dpAySp[ewreuul)

(810T “Aopued pue Jewny ‘9107 “Te 10 UeIYey7) opAyop[eweuur)

£)1A19¢ 3and01dojeday yim spunoduo)

(as661
“le 10 MAIqeUL ‘BSH6] “TB 10 MAIqeyl) Jeo]

(010 ‘ueAejoyy pue Is

-MAPY (G661 ‘Zequef pue IUB[ID) JeaT (9107 “Te
19 URIPRWWERYOIN 010 T 10 jewy) sued [eLoy
(L10T “Te 30 TeSIN 010T “'T®

10 uasIg 010 “Te 10 ueIBUpPISES) SAIpOq Sunmig

(6007 ‘wreruowreIqng pue [erean §
€007 1B 10 ueseleAg[[) MIeq WIS PUB IOMO[J
Je0T ($10T “Te 10 ePULIRYS) JEO PUB POOM JIBOH

(0002

‘se pue Ao10y]) uerd sjoym (0Z0Z “Te 10 BAION
1910z “Te 30 eIy ‘T107 “Te 10 eynly) 100y
(L10T

“le19 0T ‘g10T “Te e Suel) qing

(810T “"T& 30 wes] 800T “Te
10 TewnIYIURS) yreg (S00T “Te 1R TuleN) ynig
(0T0T “Te 32 BppO( ‘ST0T ‘TYSAINQ) SIABY]

(#10T “Te 12 1SWeYS Z10T

“le 19 IPIF ‘600C UV Ppue AY[oson) drequiols
(610T T 39 weyy| pue [eqby

P10 “[e 10 ISWeyS ‘T[O7 ‘posueq) HIequidlg

pasn speg

DAPUDIO0 DIYIIGSO)

WnyauISqy DISPULIDLLY

Sopopa Snunjua’|

vaupndod visadsay |

vijofip102 vpIg

wn.10}fi3uo] wnijy

12.40q.10 DA24D))
DIDUWID] WNUWOWDUUL)

WNOIUD|ADZ WNWOWDUUI)

DISSDO WNnuomvuul’)

saadg

9BIOBIBUIOISE[IA

QeddeIlISBIBIA

QBAJBAIBIN

QBOORII']

9BOOEPIYILI9]

Qeddeline ]

INLULE |



79

REVIEW OF LITERATURE

(v10T “1e 30
zoyan] ) audedo)-0 (9107 [ 10 udoAeld) [01d)seWISNS (6107 ‘Awrems
pue ypo S[[07 “Te 30 wiyelq[ {0107 “Te 10 [ed ‘800T “e 10 Suery)
proe drjoues[O (S10T “[e 10 Suep) [oxfdurdey (0TOT “[e 10 LemL],
110T “Te 10 We) ur[iueA (910C ‘Ye[[epqy pue Auefosy] (G10g “e 10
oy)) duaqjAydokres-g (6107 “Te 19 ISIT <500T & 12 yseyeld) [ouadnyg

(9107 18 12 udoAe1q) [01d)sewSNS (6107 ‘Awems

pue ypoT {110 “e 0 wiyeIq {Q10g “[e 19 [Ied ‘00T e 10 Suery)

p1oe o1joues[Q ($10T “Te 30 Suep) [o1a5dwaes] (070T “¢ 30 LeMLL
110T “Te 30 RN ul[[iueA (910T ‘Ye[[epqy pue Aue[dy (G107 “[e 10
oy))) audqjAydohred-g (6107 <18 312 1ISIT <5007 [€ 12 yseyeld) [ouadnyg
(o107
“[e 30 yoiy) pioe orf[iueA (€107 “[e 30 SueX 00T “[e 10 Zequer) pIoe
o1y (610T [ 10 I'T “1 10T “T& J° UeIpUSYRIN ‘600C" YSLID) ::Mecm
€10T
“le 19 [uns <110 “Te 30 uuey) urepaLl] (§10¢ e 10 nX) [01o)sexere ],
(#10T T2 1 IS ‘10T
‘ueypeld pue UsuID 110z “Te 10 BoRURY) suurewno)) (610Z “Te 10
eAudefen 110z e 1 oSenues ‘1007 ¢ 1 wyprung) 102dng (00T 18
1 Ung 10T T8 1 NNSBAIULIS 10[QT “¥ 32 YOI]) PIow OI8uLIAS (£10T
“[e 39 [UNS (T1OT T8 9 UUBIA) UIPPALL (LIOT T8 32 NIT *TI0T T8
19 raomTwo 70T ‘UeypeId pue UsSUID g0OT ‘e 10 Zequer) unny

(200T e 10 1KeYsig) [0101S0[1S “UILUL[IT ‘UIO[LD)

(0zot

“Ie 19 BRZ ‘810C “[B 10 LeUYNYH ‘S10T “[B 10 IUBLIBWIN ‘T[0T “[8
12 QrAOIIWO( (1107 “Te 10 Aremsafey (0107 “[e 10 Neyd G661 “Ie 19
nemo) unnd (610 e 10 nSoyILeD 910g “Te 10 NIKIqe[ed) [ow
K4 (110T “'[e 32 [ewoy 9[0T ‘uepeSuedysng pue ryredii], ;3007 “Ie
19 zelyno {£00¢ ‘ewaeys pue vldnn (9007 “Te 19 BARISBALIS 4007 “Te
19 Zey[non) duLqIdg (6107 “Te 32 NYS ‘¢[07 “[e 10 onD) SuLIJIONN

(6107 “Te 30 NOPAV ‘H10T “e 10 elims) [01935031S-¢

(9107 “Te 10 usaAel1q) [0I0)SEWISNS

(1107 “1e 10 Aremsafey) 1o

wadu ‘uIprquuiu ‘(L0 “Te 10 NI ‘710T “Te 32 JrAonIo( 10T ‘ueyp
-eIJ pue UsuID g00g “[e 10 zequer) unny (00T “Te 10 eLeZ 810
“[e 39 LYY Y ‘S10T “8 19 IUBLIBWS :Z[0T “[8 10 9laonmuoq 110
“1e 10 Aremsoley 0107 “Te 10 neyg S661 “Ie 10 nenn) uinroion)

£)31an9¢ dandoadoyeday yyim spunodwo)

“[e 10 eypSIuS pIOT “Te 1 BIYSIA) Jed]

(0Z0T “Te 30 BAION ‘91( ‘UdIUBSSEH pUE
ArepeH 9107 “[e 30 1ze3] ‘010T “[e 10 peseld
"900C ‘PISON-[d pue uBWEY-[2PqY) png

WNIYDUOAD W 3AzAg

(800T “1e 32 Jereys]) spnq s9A0[) snpjdydodivo viuadnyg

(1T0T “"Te 10 UBRIPUSYRIN ] TOT ‘PUTAOD

‘€007 ‘[emeidy pue wnsseqe]) wnif (S10T
“le 10 ednn €107 I8 19 urer) 100y pue Jed|

$oqi4 vijoquiy
DSOWIID.A SNI1
(1207 “1e 10 UBIEMSH) JINI] WAUOUAS  DIDL2WIOIS  SNIL]

(6107 “'Te 30 TRWNTY)

X918 (€107 “Te 10 Lemsawered 7107 e 10
apurys) yeaT (1107 ‘TeAoD pue payeq) yieq

s1sua[3uaq SNo1g
(S10T “1e 32 y3uIS ‘110T

“le 10 IeSesnysy]) walg (6107 “[e 10 ysuls
1107 “Te 19 BUIAERY]) JOOI puB WIS ‘Jed]

p1j0fip.100 piodsour]

(1102 “Te 12 ueIpPUAING) SJOOY va12.42d s0j2dunss1)

(L10T ‘1yrerepup) syred

[eLOY (£10T “[e 10 ewlleys) Jed| pue wWols
($10T “Te 10 BULIRYS ‘$00T ‘UBUBARIES) JOOY

DIDID DIUDSADN
(#10T 18 30 ue[eA) Y1ed (910T
vdyovisdjod sixnuvuvydy
(110T

“le 10 osewon) yreg (0Z0Z ‘18 10 BAIOW)
sued [euey (0ZOT “Te 0 IUeS 60T “Te 19
Aekypedoney) ‘g0z ‘Aefypedoneyd ‘€00
“Te 10 d[EY ‘7661 Te 10 AeAypedopey)) jea]

D2IpUL DIYIDLIPDZY

pasn speq s9109dg

JBOORMAIN

QBOOBUISIAIN

QBIJRIOIN

umwoméoammﬁwz

QBIOBI[OIN

Aqnure



80

REVIEW OF LITERATURE

(110 e 10 [eW

-03] 0107 ‘uepesuedysng pue rgrediiy, ‘007 e 10 zeyno L00T
‘euteyg pue eldnn 900z “[e 10 BABISBALIS ‘4007 ‘T 10 Zel[no)
outpqlRg (6107 “T& 1 NOpqy ‘p[07 “Te 1 e[ing) [o1s0Ng
-4 (9107 “e 10 uvaAEIq) [o1)sEWSNS (610T “¢ 30 A1BqUOS-[T) PIoE
o1nYyo93e0030I1J (€107 T8 310 Sue X 400C T8 19 Zeque[) PIOe O19[e)
(€107 “Te 10 utys) proe dideuts (£00T I8

10 ruewp[NY) POV oInIdg (0707 “Te 19 9N 00T e 10 Susyz)
utuaSidy (00T “Ie 10 eyeZ 10T “[e 10 LeyoyH GI0T “Te 10
TUBLIBWOIA] Z10T T8 30 o1aonmwo( <1107 “Te 30 Aremsaley 010T
“Te 19 peyg G661 “Te 19 nenD) umoind (S1og e 10 Suem)
[osoydwoey (0Z0T “Te 10 AT 9107 “[e 30 [eMwdg) unooLAN (010T
“[e 39 UB[RA ‘600 YSHID) pIoe oLrewng (10T [ 1 SueX ‘400¢C
“[e 30 Zequer) proe d10he) (610T “Te 10 UdYD 9107 “18 19 1V “T10T
‘Ueypeld pue YsSLID) PIoe duaZ0I0[Y) (6007 YSHID) ouLewng
(610C “'T& 10 eIONTON GOOT “'[€ 19 BIAIQ) ULIAUry-¢

(610 “Te 10 eAudefen ‘g1z “[e 30 0Fenues 1007 “[e 10 BYHUNS)
JoadnT (0ZOT “e 30 Ung 81OT “[e 12 NNSBAIULIS (0 [OT “T& J° YOI])
p1oe o1uLIAS (G10T “Ie 12 BIRINJAL ‘50T “'[€ 10 SOJUES) 2[0dUI)-*[
(0zoz “1e 10 LEg <L10T “[e 30 INbIPPIS) pIoe oI[[eD) (610T “Te 1
n3oyILen 19107 “[e 10 NIAIqe[ed) [oWAY], (9107 “Te 12 yikiqe[ed)
[o10BATED) (6107 “'[B 10 IAISIT (GO0T [E 12 yseseld) [ouedny (0Z0T
‘Ture[ny] pue Py ‘610¢ “Ie 10 Sulf 1L[0T "I 10 SuoD) [ouodeq
(0T0T “e 30 UNG (Y1OT “[e 1o NINSBAIULIS J0[ 0T “[B 12

yoly) proe d13uLIKg (810T “Je J0 UBUYSLINEIENUDA €861 e 10 O[AY)
urgoare) (0zoz “re 1@ ueld 210z “1e 10 mbippig) pioe oljjen
d[qe[reAr JON

(L10T “Te 30 07T ST1OT “[€ 19 IAODIWO(T T[0T ‘Ueyp

-e1d pue ysLID tg00g “Te 10 zequer) unny (3107 “1e 12 YYV 710
‘Ueypeld pue ysLn) proe oISe(q (£00T ‘e 10 UeWmpNy) Py
onnia,f (07T “1e 10 Lefng L7107 “Ie 19 mbippis) proe o1[en (1107
“Ie 10 enbey ¢, 00z ‘ewaeys pue eydnn) proe oswue] (0107 T8
10 4oI) poe dlf[IueA (L10T “[e 10 WeSnwueys ‘z[0g e 10 ey3uls)
uryoajedtdy (8107 “[B 10 UBUUSID[EIENUOA ‘€861 “[e 10 9JAY)
urgaale) (€10 “Te 30 SueX ‘H00T “[e 19 Zequer) p1oe d1de) (610T
‘uers], pue ySoueH ud 107 ‘Texped pue 1oodey {600z “Te 10
ud &) suruddurieN (007 “[e 12 BHeZ 8107 “[e 10 ey $10T
“[e 10 TUBLIBWIQIN ‘7107 e 10 dmonmuod 1107 “Te 1 Aremsof
-8y 1010T “T 30 Neyq ‘5661 “[e 10 nen) utnoiengd (§10g e 10
Suepn) jo1pdwoey] (0Z0Z “Te 10 9nA 5007 T8 10 Suayy) utuadidy
(910C “I®

10 OPR[[0qY-ZALIUND TE6T “e 10 B3NS 00T e 19 Suery) proe
orosin (107 “Te 310 Jewny] <00 ‘eweys pue eydnn) suiaeureund
(10T “[e 10 TexIes “[[0T “'[e

19 efoy) suouroiseA (910g “e 10 ung {[10T “Ie 10 eloy) aumoisep

£)1A19¢ danddj01dojeday yim spunoduo)

(L 10T ‘Teqby pue ueysy)
JeoT (1107 “Te 30 IeSesnysy 600¢ “[e 10 Iwnoseby)
sped [euoy  (01oz “re 10 Iyeduy) auerd ojoym

(#7107 T 10 prIRyS) JuR[d
doym (0Z0z “Te 10 BAIOW ‘7107 fey vApn) swed [eldy

(8107 ‘997 *910¢
“Te 10 Iye[]) dwozipy (1107 “Je 10 JIeSesuysy) Joqny

(610 “Te 10 TuBMSUBN (GT(T “'[€ 12 IENUES) PIOS
(€10T “Te 30 Kedeuen) juerd sjoypn

(L10T I8
19 Djeq) Jea] pue SWOZIYY (8107 “Té 19 WIPPNIISEN ‘L10T
“le 10 Deg ‘€log ‘ueSueinpued pue eLeyed) JOmMO[]

(610T “Te 30 ueyy| pue [eqby (10T “& 10

Jedesnysy| 1107 “Te 10 Jewny {661 B 10 1emey) 100y
(S10T “1e 30 vESOMOY [T [k 10 BULIEYS ‘S00T

“[e 30 IUeNUBN) PI2S (10T “[e 10 eurreyg) juejd ajoym

pasn speg

vAO]fiaand DIDWN,]

S1DUIILYJO DLIDWN,]

1POUD DIUOID

DJNISLUL S1YD.1()
WNIPAO WNIGOAPUI(]

vqIv PaYdUAN

vsnffip viapvy20g

DIPULIDY WNUDSDJ

saadg

Jeoorioaeded

QeadeIuodRd

QBOOEPIYDIQ

JeooeoeydwAN

JeOORUISRIOAN

QBOORLIBIIN

N LULE |



81

REVIEW OF LITERATURE

(610T “Te 10

[odi X -oun|y) [ooeurT (1 10T “Te 10 WY ‘6007 “T& 10 epnsie|y
Y007 “Te 10 emeuo) oureuourddidoipAyop ‘ourjeuou
-1odid (L10T “Te 10 1weSI0n 0[07 “[e 10 eulqes) ouLadid
(610 “1e 10

uey) ‘9107 “[e 12 1[y) proe druagoro[y) (010 “[e 19 Yoi[) proe
oniue (L10T “[e 10 wesion 0oz “e 10 euiqes) suLiadid
(610T “Te 30 NOPqV “10T “[e 10 e[ing) [o19s0)S-d (S10T

“Ie 310 AT 4107 “TB 19 BN) utwesas (110Z “Te 10 Aremsafey)
ounaerdig (L10g “Te 10 1weSI0N 10T “[e 10 EulqeS) dutiadig

d[qe[reA. JON

(0T0T 1B 32 AT 910T

“[e 30 [eMUdS) UNILIAN (610T “Te 10 UdYD 9107 “[€ 12 1[V)
proe oruedo1o[y) (00T “[e 10 NA L10T “[e 19 JIed) 9pisoon[3
-g-uiptuek) (£10¢ “[e 12 I4S ‘T[0T ‘Ueypeld pue ysuin 1107
“le 10 eoeuny) suuewno) ([1[Qz “Te 10 Jewnylaey) ulen
-9[Ayq pue urjenauiN urgpuefjAydodAy ($10g “[e 12 eAIyRS
110Z “Te 19 Jewnyiaey) unpueAydodAy pue unpuerAyg
(610 “1e 32 NOPQV 10T “[€ 12 e[Ing) [012)S0NS

-J (610T “Te 10 emonfoN G00T “Je 10 BIPAIQ) uLAwry
-g (S10T “Te 30 Suep) joreydwoesy (8107 “1e 1 YYV TI0T
‘ueypeld pue ysiin) proe oi3e([g (00T “1e 1 eyeZ Q10T “Ie
10 Legeyd S10T “IB 19 UBLBWSN T[0T “[B 19 9laonmuoq
“010T “Te 1 neyg ‘G661 e 10 nenn) unedwend (S10g
“le 30 AT 10T “Te 10 BA) uluesa§ (6007 ‘YSUID) uluue],
(010T “1 10 MEYd :L00T

‘eureyg pue eidnn) arered uryosreooredidg (8107 e 10 ueu
-USILD[EIEUD A (€861 e 39 AJAY) urydare) ($10T “[e 10 eAryiog
110Z “Te 10 Jewnyiaey) unpueAydodAy pue unpuerAyg
(8107 “Ie ¥ YYyVv ‘TIOT ‘ueypeld pue ysuID) pioe dide[[g
(0T0T “Te 10 eMg 10T “Te 3o mbIppIS) proe orffen (L10T
“[e 30 NI Z1OT “T8 19 QIAONIWO( ‘Z1OT ‘UBYPeL PUB YSLILD
1700T “Te 10 zequer) unmy (8107 “Te 32 I'T SL10T “[e 19 nI)
urgeo) (610T “[e 30 AYHOO <L10T “[e 10 IpeAey) UIIUEIOD
(810T "8 12 I'T L10T “'[e 1 n') uie[uo) (00T e 12

eljeZ ‘10T “[E 10 LEPPYH (G107 “e 19 IUBLRWSN ‘T10T “[&
1 oraonwo( 110z “Te 10 Aremsaley (0107 “T8 0 Beud 5661
“le 10 nenon) umwLnd (8107 “1e 10 YYV 7107 ‘ueypeld
pue ysuin) proe o15e([dq (00T “Te 10 9N 500 “Je 12 Sueyz)
utuasidy (0zog “e 19 LeMd 1L 10 “1e 0 mbIppIS) pioe dljjen

£)31an9¢ dandoadoyeday yyim spunodwo)

(110Z “Te
12 wryy) 1 (610T “e 10 IeP[EYBIA) WIS PUE 100y

(z10T “Yedeq pue suemiN) it (1102

“le 10 1eg) 100y (¥10T ‘[er0 euLeys) N[ess Sunimig
(r1oz

“[e 39 euLIRyS :600C ‘[o¥ed) 100y (0T0T “Te 10 eAION
“810T “BUWDA F10T “Te 10 ydosor 16007 ‘[ored) snnig
(610

‘ZOUQUWII[ pue ZAIWeY G1O7 “[e 10 JeyueS) Ioquiy

(900t
‘eddepueueAlyg pue ystieH) 1L (8107 ‘BULOA ‘10T
“Ie 12 ey ‘90(g ‘eddepueueAlyS pue ysueH) jed|

(L10T “Te
1 JeyeydeyD) syred (0Z0T “[e 10 BAIO 1L10T “[e 10
Seqqy ‘L10T “Te 10 Sueny 107 “[e 10 ISWeys) iy

(610 ‘Zouguilf pue zaxpwey ‘S1OT [ 10 Jeues)
sierd ajoym (6007 “Te 1 eLY) sued [eudy

(£10T “e 30 pueyoe[IY], ‘][0T ‘PUIAOD
00T “Te 19 BAI[YIY Q00T ‘UMY PuE 3SOf) S}NI]

pasn syaeq

wngon.Lfod1a.4 42dig

wna3iu 4odiJ

wn3uoj 4odig

DA3f1u100NS SnIUlJ

LNt SnypunjjAy g

vo1qua snyauv]Ay g

snaoun snyupjAyg

sippudlffo voyquig

sa10adg

Jeooeradig

Qeddeuld

JeadeuR[[AYd

Aqnure



82

REVIEW OF LITERATURE

(0T0T “'[e 12 nI7) dpISOyeydg

(0T0T “Te 10 uen ‘0TOT “[e 10 Suod) urxanA (£10T “1e 1
urys) proe ordeuts (¢10g “[e 10 Sue X 00T ‘e 10 Zequer) pioe
orage) (0Z0T “Te 10 dnA TIOT ‘Ueypeld pue ysuin) uruagidy
(0207 “1e 12 BIIR{ ‘G107 ‘TedoD pue [emoygq) [03dATeong

(0T0T e 10 N1ed) proe dukinqourwe-A (0Z0T

“Te 30 Sueny ‘6107 “Te 30 NYS ‘G107 <[t 12 Suepy) [oueZAIQ-A
(810T e 10 UBUYSLIYEIBNUDA (€861 €10 S[AY) UIYdaIe)
(0107 “Te 32 yoi1) proe drjjiueA (0ZOT “T& 10 ung §1OT “[e 12 N[
-NSBATULIS S0 [T “[& 10 YOI) PIoe J13uLIAS (610T e 10 A1equos
-[4) PIo€ 0INYd91.00101d (F0OT “T& IO [UeWnPINY) PIoy dInId]
(610T “1& 30 UBYD 9[0T “& 12 IV ‘TI0T ‘UBYPELd PUE YSLID)
proe druagoIo[y) (€107 “[e 10 Suex p00T [e 10 Zeque[) proe
a1pye) (7107 ‘ueypeld pue ysuin) unreuodes pue SPIOUOAR[]
(610T “1e 10 19T 1L10T “Te

19 3jpqueD) [orueIdn (8107 “1e 30 IT *L10T “'[€ 12 BPIYoN) [eNI)
d[qe[reAr J0N

(010 “Te 30 YoIy) proe djjiueA

(610T “Te 12 nOpqy H10Z “[e 10 e[iing) jo1osons-g (810T “[e
19 YBZ (G10T “[e 39 M ‘T[0T ‘Ueypeld pue ysLin) wigequnid
(0T0T “'Te 30 uBn( :0TOT “'[€ 10 SUd{) UIXAIA

(910 “1e 10 ucoAely) [o1sewWSNS (610T “[B 12 NOPQY ‘10T
“Ie 12 eqifng) jorsons-g (0z0z “Te 10 LeMng) proe orspuan
(0T0T “Ie 10 UNg RIOT “e 10 MNSBAIULIS {O[OT “[e 19 YoII)
proe o13ULIAS (€10 “e 10 [IunS ‘[ [QT “[e 30 UUBA) UIOPILL]
(L10T “Te 10 ysuemIey ‘Z[07 “[e 10 Ule[) pIoE OruInidg
(S00T “Ie 10 B1AIQ) UuLAWY-0 ($10T “[e 12 1Y) H[0T T8
19 0yD) unededy (0TOT “Ie 10 ANA ‘T[0T ‘UeYpPEI pue YSLID)
uruasidy (6102 “Te 10 NOpqy 107 “[e 19 e[ing) [01015011S-g

(900T “Te 30 SuenH 900 e 30 SueA\) SPIOPLI]

(610T “Te 30 UYD 9107 “[e 1 1TV

“T10C ‘ueypeld pue Ysuin) proe druedoIo[y) (€10 “[e 10 Suex
“700T e 10 zequer) proe owfe) (§10T “[8 10 ung :L00T “T¢
10 ey3urg) uejoe[edoulqery (8107 e 10 ANOSOp[H) 9PIS0AOY
(010T “Te 10 UB[RA “600T “'[€ 10 USLILD) OpIsoyny

(0T0T “Te 1 IT ‘010T “T& 1 UB[BA ‘600T “Te 1 USUID)
11 opisondId (0T0T “[e 10 UB[EA ‘600T “T& 1O USHID) [ IPIS
-0101d (10T ‘ueypeld pue YsuiD J[661 “[e 10 UISIA) AL[OII]
(0T0T “1e 10 BYEZ ‘10T “'[€ 10 LEeyyoyd

‘10T e 10 IUBLIBWDIA ZTOT “[€ 19 91aoniwo( 0107 “[e 1
neyq ‘661 “[e 10 He[nn) uneotand (07T e 10 ANA ‘S00T e
1 Sudyz) wuesidy (300¢ ‘1qSUON PUe Iyjewns) y-opisooegq

£)1A19¢ danddj01dojeday yim spunoduo)

(s10T
“Te 32 ueyy]) 2omf sueoredng ‘(170z “Te 10 M) Jed]

(L10T “1e 10 Lpey]) yed [eLoy

(0T0T “'Te 30 BAIOIN (910 “[& 19 WIOYUIS) PAdS

(96007 “1e 12 yeys

“8600C “'[€ 10 Yeys) peos (107 “[e 10 euLeys) mm__ew
T10e

“Ie 30 BAYEYS (10T ‘BPnYS pue eAyeys) juerd ajoym
(810T “'Ie 10 [ned) 300YS

(10T “Te 32 BuIRyS 1710 ‘bipes pue eueyoury) J00y

(1107 ‘puta

-00) {810T BUWIDA 6007 “TB 10 uddaeld) juerd ajoypm
(00T “Te 32 [T 1900T

“le 10 Suem H00T “Te 10 Suepm 0007 NWS) 100y

(810T “Te 10 A5josop[y) syred [eLoy
(600T “Te 30 1oIML) PAIS (S00T “Te 1 TwleN) Jeo]

(6107 ‘zouguup
pue zaruuey G107 “Te 10 Ieyues {107 e 10 Jewny]
£L00T “Te 39 139N 9007 “TB 32 997T) SWOZIYI PUE J00Y

(010T " 12 UOUIN)
werd sjoym (Z10z “1e 32 nedipng 100z “Ie 10 ysoyn)
sured [euoy (107 “Te 10 BuRYS) JOOYS puB JBO]

pasn speg

WNADUIDLLJO WNIDYIIDS
snyupua0yds uo3odoquif)

payps vzAL40

2UD3INA WNIPAOF]

vsnouvsnnl uododoquif)
soquinq PShquIDg

vo1uvjdoz 03vquin]J

s1ojnp vLpdoog

pA0fiLiInYdo.108 DZ1Y10.401J

Aolvur 03vyuv]g

DOLINY DZIYALOAI1 ]

a1uuow ndoovg

saadg

elelon |

JeaoeuISRqUIN]J

Jeadeurdeiued

N LULE |



83

REVIEW OF LITERATURE

(0107 “1 32 neyg) proe d1[en (6661 12dn)

unstfunw ‘utmdmg (9007 “[e 10 0By ‘6661 1edn) wpeiqny
(L10T T8 32 NI SZ10T T8 19 91a0nIwo( ‘T[0T ‘Ueypeld

pue ysuID g00g “[e 12 zequep) unmy (9107 e 12 opa[[oqay
-ZoIIRUND (7661 “[e 10 BPINS 8007 “e 30 Suery) proe oIjos
-1 (6107 “Awemg pue ypoT {[10g “e 10 WIYeIq] 0107 “[e
192 [Ued ‘800T “'[€ 19 SUEIT) PIOE JI[OULI[() DULIE[NOLINY (L10T
“Ie 30 Sueyz 910z “Te 10 ueyd 110 “[e 10 BN) dpisodiusn
(L10T “Te 30 weSnwueys ‘7107 “[e

19 eySulS) uryosredldy (8107 “[& 10 UBUYSLINEIBNUOA ‘€861 “[¢
10 91KY) uryoase) (€107 “[e 1 SueX ‘p00T “[e 30 Zequer) proe
ordp3e) (010¢ “Te 12 eyg) proe dI[en (3107 “1e 12 YUV ‘10T
‘ueypeld pue ysLin) proe e (L10g ‘Ulesny pue leuen
9107 “Te 10 1) utasiuen (9107 “[e 10 Suem 6007 WY pue
1oyD) utezpre( (0Z0T “Te 30 X L10T “[e 19 Sed) opisoon|3
-g-uipiued) (0Z0g “1e 10 ez (310 1 0 Leyeyd 710 “Te
19 graonIwo( (10T “Te 10 Weyd ‘Se61 “[e 19 Ne[nD) unadIeng
(0T0T “"1e 10 1wAge) [10 [EULSSH (00T “Te 12

eIeZ ‘10T “[€ 10 LEPPYH ‘S10T “e 19 IUBLEWIN ‘TI0T “[e
19 graonIwo( (10T “Te 10 Weyd ‘Se61 “[e 19 Ne[nD) unadIeng
(0T0T “Te 10 vlyRZ ‘10T “[€ 10 LIEYyOYH

S10T “Te 10 IUBLBWOIN TIOT “[¢ 10 dlAonmuoq 0107 “[e
19 1eYg 5661 “Te 19 HenD) unadmend (070T “Ie 1 AT 910T
“[e 19 [eMUWDS) UNGOLIAN (L6GT [€ 10 BMENIYSOX) | UNIUGAOH
(910T “'[& 12 OPA[[0QOY-ZALIYNND) ‘TEGT “[& 19 BPINS “800T “[¥
10 Suery) proe ojosIN (L10T “[e 19 YsuemIeH ‘7107 “[e 19 uref)
proe orumag (6107 ‘Awems pue ypoT S[[0Z “[e 19 wiyeiq]
010T “Te 10 [Hed 800T “[e 30 Suery) pioe orjoues[Q (91074
-ypedn pue oAypedofey €10z “Je 10 OeD) PIoE OlUI[SEN
(6107 “Te 32 nopqy

w10z “Te 10 e[ifing) [o1asons-gd (4107 “[e 10 Oy[eAre) o)
ordjour (10T “[e 10 Sueyz) o0 (170T “Te 19 Ipnoeq 10T
“Te 10 ueq) oLeals (170T “[e 12 IPNOBQ :L0OT [€ 12 BUOXES)
onied (6107 “[e 10 yleseld 6107 “Je 10 nIT) OUSLAN
(9107 “1e 10 usdAel]) [o1sew3ng (0ZOT “[€ 12

eheZ ‘10T “[€ 10 LEPPYH ‘S10T e 19 IUBLEWIN ‘TI0T T8
12 graonIwio( (10T “Te 10 Weyd ‘Se61 [e 19 Ne[nD) unadIeng

(9102 e 10 epuoyy|) UI[OPIAL]

(L10T “Te 30 weSnwiueys ‘7107 e 30 eYSUIS) UIYod

-1eo1ds (L10T “Te 30 nr <z00g e 10 Zequer) unny (810 “e 10
ng :g00g “e 10 deopeld) uoyy (600 ‘ystun) [oueydosAiyd
‘uorosAyd (00T ‘e 10 SuoQ ‘TOOT “[e 12 00M\) urpowy-
0]V (910T “e 10 Suo( ‘10T “& 30 NI, ‘6007 ‘YSUID) urpoury

£)31a1n9¢ dandoadoyeday yim spunodwo)

(9007 “Te 10 0BY ‘5007 e ¥ 1wleN) 100

(610T “Te 30 seq 900 “Te 10 ueAlsepes) juefd ajoy

(0T0T “'[e 19 BYRZ 1610T “[€ 19 JIAOULPRUE)) JINL]
(¥10T “Te 30 1sweys)

[e19d (610T “T& 10 UBUD] pue [eqb] :800T “[& 10 Wely
6007 “Te 10 twleN fg007 “[e 10 UBYINYIY) IOMO[]

(L661 T8 19 BMBYIYSO ) 1INy
pue pads (0107 “T¢ 19 UNKH L661°Te 19 dseH) Hnig

(L10T “Te 3 1eg) 3827 (910T
‘9kypedn pue oAypedoley <¢roz “Te 1 oeD) Nnij

(910T “Te 32 1U2RS-[V (91(T “[& 10 WEPY) Pods

(T10T e 30 uressny

‘9007 ‘1ge[ pue TWeZIN ‘ZOOT e 10 IeJez) 100y
(020t ‘eylo pue equig

SL10T “Te 10 Yoweweled 9]0z “Te 10 Bpuoy) 100y

(610T
“le 30 uByy pue [eqb] ‘g0z “Te 1 IwleN) swozipy

pasn syaeq

p1]0fip100 DIqIY

DSOqUILI0D DIPUDJUIP]O)

snsooyn.if snquyy

DUIOSDUIDP DSOY

S12INp DIUIAOL]

aqninl snydiziz

pAlDS DJJASIN

wmppnuap wnnnydjpq

wnjjdydo.aajay wnjuody

1poUi> WNaYYy

sa10adg

2BOOBIqMY

QBAJBSOY

SBooRUIRY

deaddenounueyy

Jeaoru03A[0d

N |ULE |



84

REVIEW OF LITERATURE

(010T "¢ 3 Beys)
poe oren (107 “1e 10 LeyNOYH ZI0T “[e 10 lA0NIWO]
“010T “Te 10 Meydg ge61 “Te 12 henn) uneownd (8107
“[e 10 UBUUSLD[EJENUOA (€861 “Te 10 9[AY) uIyoated (L00T
‘eureyg pue eidnn) uruue] (910z “Te 10 weed]) XUBWE]

(ST0T T8 30 Suep) Joxoydwoey (870
[ 30 LMoY TT0T T 30 Jraonmuo ‘0107 “Te 3 peyd) un
-0010Q) (0TOT “T& 19 AT {910T “'[€ 10 [eMWS) UBROLIKA (010T
“Ie 30 peyq) proe oIfen (10T “Te 30 UBUYSID[BIBNUIA ‘€861
“Te 30 91AY) uryosie) (L107 T8 30 0 (Z10T “Te 30 draonmuo(
'TI10T ‘ueyperd pue UsUID Zo0r T 10 zeque[) unmy

(9107 ‘eulqes pue IpoA
T10T “Te 10 AL f000T “[e 10 eAreyoeyeyq) .V, ULIQJRUIAN

(010 “'18 12 NEYg) proe dI[eD (810T “T¢
10 UBUUSLIYEIBNUSA ‘€861 “[B 10 J[AY) uryaare)d (L10T “Ie 19
I 70T “[e 9 9raonwoq 70T ‘UBYpRId pPuB YsHI 7007
“Te 10 zequer) unny (6661 ‘1odnT) spro[ex[eooA[S Prorols

(0T0T “1e 30 uIwy) ouou
-owr] (L10T “Te 32 Y00y P ‘¢1OT e 30 0UD) d[oyduy (00T
“le 10 ened ‘1oz ‘qedon pue [emoyg) [03dA[eons/e[oould-g

(6107
‘uers], pue ysoueH uo  y107 ‘Teped pue toodey (6007
“le 19 uax) oumudduueN (L107 “Te 10 ysuemieH ‘Z10g “Ie
19 urer) proe ouImeg (9107 “Te 10 Opa][0qay-ZoLINNY 6661
‘3uoar) proe oroued] (6107 “[e 1 A1equUOS-Iq) PIoe dMYd
-018001014 (0TOT “Je 10 LeML] ‘[[QT “[e 10 IWEIA) UI[[IUBA
(6107 “Awemg pue ypo {0107 “[e 19 [ed) pLoE dljoues|)

Jqe[IeAR JON

(610T "8 3 [pdIA-youn|y) joo[e
-ury (6102 “[e 12 nopqy “10g “[e 10 e[iing) [011501S-¢ (610T
‘Awemg pue ypoT ([10T T8 19 WIyeIq) :010T “[e 12 [1ed ‘00T
“Ie 1 Guery) proe oroued[O (0107 “Te 10 UByY) SULIOPBAJES

£)1A19¢ 3and01dojeday yim spunoduo)

(910T “Te 10 werey))
Tomor (8107 “Te ¥ BIN 9107 “Te 1 weey]) jeo]

(5007 “Te 30 twuleN ‘700T T8 19 pewyy) Jes]

(6107 ‘zouguif pue
zaqruey G107 e 19 Ieques G107 e 10 rewny ‘7107
“Ie 10 I 8007 ‘Ue[[MEjeIRUS Pue pewyy) 100y

(1102 “Te 3 yseqng 600z “Te 10 twuleN ‘€00z “Te

10 nfey]) i (6007 “rewny] pue eumeyq) syed [eLoy

(0T0T T8 39 e1jRd ‘8T0T “[¢ 10 B[INWAAIEY) NI

(9107 “Te 32 tlefed 0107 18 10 [ed) siue[d ojoym

(P10 “Te 3 [EBUaA) WIS (10T I8 10 9PSoH) Jea]

(010 “Te 30 ®3dnD) 3 (1107 e 30 WIyeIq]) Speq

pasn speg

02103 XLIOWD ]

DI101IP XIADUID ]

p2fiuN0S DIUDYIL A

WNASIU WNUD]OS

wntoa wnionjyr

wnpinoAn wnost

wng wnpups

vois.ad vioppaIDS

saadg

deadedliewe J,

oBOORUR[OS

QBOORIPUESIYOS

Jeadde[ejues

JBOORIOpEAJES

INLULE |



85

REVIEW OF LITERATURE

(6102
“le 19 nOpqQy H10g “[e 10 e[iMg) [o1esons-g (00T “[e 1
LeML], (TT0T T8 19 IWRN) UI[[IUEA (F00T “[e 10 Iuewnypiny)
PIOV IS (8107 “[8 10 HeyydYd ‘T10T “Ie 19 dlaoniuoq
“010T “Te 10 Neyg G661 “Ie 19 uemn) unodrnd (L10g “[e 10
0y SZI0T e 10 IA0NIWO( (10T ‘UBYPEI PUB YSULD ‘Z00T
“le 3 zequep) unny ($107 “[e 30 Suep) [oipdwey (8661
“le 1@ 1) QumueIk)Ao-Iewno)-suel}-N pue OPIWEBLI)SILI],
‘QuiwelA) [Ao[nio J-suen-N ‘g opruesnnqui], ‘y opruesnnqry,

(#10T “Te 19 zoxn ) susedod-o (610T
“le 30 197 1L10T “Te 12 YoqueD) [oruerdn (6107 “Te 10 [odik
-{ouny) joofeur (S10g “[e 10 BRI HO0T “[E 10 SoluES)
JroaurD-8°1 (L00z ‘eureys pue vidnn) ursaiosjo ‘13uid jo 10

(9102 ‘yerrepqy pue Aue[d3y (G10g “'[e 19 0yD) dua[AydoLres-¢

(6107 “'[& 12 [od1A-youn|y) [oofeur (SL0T “[e 10 eYemA “p00T
“Ie 19 sojues) 9[0aUI)-8‘T (9107 “Te 10 ud2ARI{) [0IISeWSNS

(z10T “12 R
JTewny]) S0 SMUEIOA (€107 “T¢ 39 £2(T ‘0T0T “[e 30 UB[EA) pIoE
OI[OYO0IPAYI (E10T “Te 30 BwR[eS ‘7107 “Te 39 Jewny ‘0107
“Te 10 UB[BA ‘600C° UYSMID ‘9007 “[e 3@ oxdeys) urunom)

(610T “'Te 30 yo[Iepe[y ‘610T “[€ 19 [ed 810T “[& 10 nyZ)
ursue[en (S10¢ “1e 10 BIBINA ‘00T “[€ 12 SOJUES) d[0dUI)-8°]

(8107 “Te 30 LEYNOYH T10T “¢ 30 dLaoniwoq 010¢
“Te 10 neyg G661 e 19 BenD) unsdeng (§10g “[e 10 Suep)
[oroyduwoe (810T “'[e 10 UBUUSLIEILNUOA ‘€86] “T¢ 10 9JAY)
urgoare) (£10¢ “[e 32 Suex 00T “[e 19 Zeque[) PIoe J1djye)

(£00T “'Te 10 TuRMINNY)
proy onnidg (0zoz “Te 10 HemMIL T107 T8 1 TWEN)
uriueA (0ZOT “8 10 9N ‘Z10T ‘Ueypeld pue ysuin) uuasidy

(L10T “Te 30 weSnwueys ‘7107 “[e 10 ey3ulg)
uryoorestdy (8107 “e 10 UBUUSLD[EIBYUSA (€861 “[B 19 9[AY)
uryere) (010T “Te 10 Neyg) proe of[en (8107 “Te 10 Lewoyy
“T10T “Te 10 graonmuo( 0107 “Te 10 Neyq) unddind (010¢
“Ie 19 neyq <00 ‘ewreys pue eidnn) ojered uryodjeooresidg

£)1A19¢ danddj01dojeday yim spunoduo)

(L10T
“Ie 19 1sewl]y) pads (S10T “Te 10 zeurH) syed [euoy
(€T0T “Te 19 TA[9SEPUBNIUBIN ‘8661 “T¢ 1 IT) NNig

(S10T “Te 10 e3nseazy H107 T8 10 oK
-O[UIY Q10T “'[& 10 BNV :L00T “Te 12 |ify) dwoziyy

(10T “IB
10 1sureyg) yn1g (0ZOT T8 1 qeHBYY (9[0T ‘WAZE[op
-qV pue D{eqnoqy (¢ ‘QWIZY pue Ysimie(]) padg

(6107
‘ZOUQUII[ pPuUB ZAIWEY GT(O7 “Te 10 Iejues €107 “Ie

19 BUWIB[RS 7107 “[B 10 Jewny| {6661 JodnT) swoziyy

(610T T8 12 1A2(T *600T 1€ 12 Ay
-BIBQRWOH ‘G007 ‘TA[OS pPue AweseueAeIBN)) SWOYZIY

(6002 “Te 3 UBYIO *L00T
“Te 39 UeyIQ) JedT (9107 ‘YOPEZUISSOH Pue LIdQey
'S10T “Yopes[d pue [emfew|y ‘Z](0Z ‘UeSSEH) PIdS

(L10T “Te 30 wery
'S10T “Te 10 we[y) JedT (10T “[e 10 ISweys) wolg

(Z10T “Te 32 T[eyeUESRIH Q10T T8 19
Iewny {6007 ‘POIM[ ‘00T & 10 N[oAN}03UdS) Jeo]

pasn speg

S14]82.449] SNJnqLL]

apu121ffo 42q13uly

WNUMOUYPADI D1IDIII]H

p3UO0] PUNINY)

[p3unyp3 vruidyy

p.A2fiuda S11/

pYyo0]In3Y VLID]INDY

SISUDULS D1]]oUD))

saadg

Jeooe[[Aydo3A7z

JeooeIqI3ul7

QBIOB)IA

JBOOBOR[QWIAY ],

2B20RAY,

N LULE |



REVIEW OF LITERATURE 86

peroxidation. BER has been shown to decrease histopathological alterations and
suppress the production of tumour necrosis factor-alpha (TNF-alpha) and
cyclooxygenase-2 (COX-2), while also stimulating the activity of nitric oxide
synthase (iNOS). (Domitrovi¢ et al., 2011).

Khamira Gaozaban Ambri JadwarOod Saleeb Wala is a PHF standardized by Akhtar
and his team (2013) consists of Centaurea behen (root), Santalum album (leaf),
Lallemantiaroyleana (seed), Cheiranthus cheiri (Syn Erysimum cheiri), Borago
officinalis (aerial parts), Coriandrum sativum (Seed and fruit), Bombyx mori (feacal
matter), Salvia haematodes (root), Mellisa parviflora (leaf), Ocimum gratissimum
(leaf), Lavendula stoechas (aerial parts), Mathiola incana (aerial parts), Delphinium
denudatum (root), Paeonia emodi (rhizome) and Pandanus tectorius, which is
reported to be effective in reducing the hepatotoxicity induced in rodents. Although
the parts of the plants used to develop the formulation were known, the bioactive
compounds contributing to the hepatoprotective activity have not been explored for
some plants of the formulation, such as Centaurea behen (root), Santalum album,
Lallemantia royleana (seed), Cheiranthus cheiri and Salvia haematodes (root). In
this study, 15 plants, including the previously five mentioned plants, need an
exploration for bioactive compounds concerning the hepatoprotective activity, such
as Begonia laciniata, Nardostachys jatamansi, Coccus lacca, Baliospermum
montanum, Iris ensata, Laccifer lacca, Lilium longiflorum, Osbekia octandra, Pinius
succinifera, and Bambusa bambos, which are the constituents of the following
PHFs, viz., Indian folklore medicine (Ganapaty et al., 2013), F1, F2 and F3
(Dandagi et al., 2008), Majoon-e-Dabeed-ul-ward (Shakya et al., 2012), Prak-20
(Prakash and Mukherjee, 2010), NPCF (Igbal and Khan, 2018), Ginseng essence
(Lu et al., 2016), LINK LIVECARE™ (Karunarathn et al., 2017), Heptoplus (Sarkar
et al., 2015) and Majoon-e-Dabeed-ul-ward (Shakya et al., 2012) respectively.

2.8 Additional ingredients of PHFs other than plant.

2.8.1 Sodii carbonas impura: It is used in Siddha medicine for the treatment of
rheumatism (anti-inflammation) and kidney disorders. It possesses pharmacological
actions, which include anti-inflammatory, analgesic, anti-spasmodic and antacid that
help in treatment of Vatha dieases, Gunman and Soolai (Pasupathy, 2019). Sodii
carbonas impura is included as one of the ingredients of Hepax PHF for the

management of hepatotoxicity in rats (Aslam et al., 2016).

2.8.2. Calcii oxidum or Calcium oxide: It is a basic oxide of calcium obtained from
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calcium carbonate by means of heating. It is a caustic irritant with basic properties
requiring precautionary measures such as wearing protective goggles, protective
clothing, and gloves. It is popularly used as a food additive and as a base for
chemical experiments and calcium hydroxide production (Retrieved on March 23,

2021 from https://pubchem.ncbi.nlm.nih.gov/compound/Calcium-oxide).

2.8.3. Potassii carbonas or Potassium bicarbonate: 1t is found in crystalline form
and slightly alkaline. The Food and Drug Administration (FDA) has granted
approval for its usage as a medicinal substance (antacid) and as an ingredient that is
Generally Recognised As Safe (GRAS). It has the property to help conduct nerve
impulses and maintain healthy renal function, acid-base balance and cellular
function.CO2 produced by this bicarbonate compound has been the issue of
potassium bicarbonate, which can cause eructation. (Available from: https:/

pubchem.ncbi.nlm.nih.gov/compound/Potassium-bicarbonate).

2.8.4. Lauha Bhasma or Calcinated Iron: Lauha Bhasma (LB) is a combination of
herbs and minerals that forms a complex ayurvedic formulation and commonly used
as a hematinic agent. The different levels of dose, such as therapeutic dose,
intermediate dose and higher dose of LB can be used as an effective drug with
minimum side effect. LB is used to manage chronic fever, phthisis, and
breathlessness, and is known to possess vital energy-enhancing, strength-promoting
and anti-aging properties (Joshi et al., 2016). It might be plausible that due to such
properties, it is included in the formulation Arogyavardhini Rasa (Sapkota et al.,
2017).

2.8.5. Abhrak Bhasma or Calcinated Mica: It is anamorphous powdery ayurvedic
drug preparation from frequent incineration of mica mineral with a decoction of
various medicinal herbs. It mainly constitutes silicates of iron, magnesium and
aluminum. Buwa et al., 2001 suggest that the hepatoprotective activity of Abhrak
Bhasma may be due to the reduction of endoplasmic reticulum damage and free
radical scavenging activity. Teli et al., 2014 reported that Abhrak Bhasma can be
used as a potential drug in the management of liver disorders and for oxidative stress
-related diseases. Sapkota et al., 2017 included Abhrak Bhasma in their formulation
Arogyavardhini Rasa which was found to be effective in treating liver toxicity in

rats.

2.8.6. Tamra Bhasma or Calcinated Copper: Tamra Bhasma (TB) is a herbo-

metallic ayurvedic formulation mentioned in the ayurvedic literature, and it is
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advisable to use in a minute concentration for the management of liver-related
problems. Copper, being part of an enzyme, helps in controlling metabolic
pathways; therefore, lack of it causes different problems such as anemia and nervous
weakness (Tripathi et al., 2003). Clinically, pretreatment with TB provides
protection against paracetamol-induced hepatotoxicity (Honwad et al., 2015).
Similarly, its potent antioxidant property acts effectively in the management of lipid
peroxidation with minimum or no side effects (Tripathi and Singh, 1996). It has
been used in the formulation of Arogyavardhini Rasa, where it is found to be

effective against liver toxicity (Sapkota et al., 2017).

2.8.7. Shuddha Gandhaka or Processed Sulphur: Shuddha Gandhakain association
with other plant ingredients and minerals have been created an ayurvedic
formulation which found to be effective in the handling of jaundice, liver related
problems and various skin diseases (Zanwar et al., 2019). Similarly, Arogyavardhini
is an ayurvedic preparation where processed sulphur is a part of the formulation and
is helpful in the cure of various liver diseases including toxic liver injury (Rouf et
al., 2021). Its efficacy and effectiveness may be the reason for using in the

preparation of many ayurvedic formations including Avogyavardhini rasa PHF
(Sapkota et al., 2017).

2.8.8. Shuddha Parada or Processed Mercury): Shuddha Parada is a part of the
Arogyavardhini formulation, an ayurvedic preparation which is helpful in the cure of
various liver diseases, including toxic liver injury (Rouf et al., 2021). Furthermore, it
is an integral component of the Chaturmukha Rasa ayurvedic concoction,
necessitating a larger dosage for the management of kidney and liver ailments.
Moreover, it has been used in the production of several Ayurvedic concoctions, such
as Avogyavardhini rasa PHF, maybe owing to its efficacy in mitigating liver

impairment (Sapkota et al., 2017).
2.8.9. Processed black bitumen (Copper containing stone).

2.8.10. Coccus lacca: It is mainly secreted by a leaf insect called Tachardia lacca

(Laccifer lacca). The secretion of lac is for its defense mechanism.
2.8.11. Qand Safed or Granular sugar: A product made from sugar cane.

2.8.12. Asal or Honey: Honey is used as a base for herbal cough syrup preparation
(Patil et al., 2020). A type of honey known as Apis cerana honey shows
hepatoprotection against liver damage in mice (Zhao et al., 2018). Furthermore,

Zhao and his team (2018) concluded that the presence of polyphenols in A. cerana
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honey could be attributed to its antioxidant properties and intervention of oxidative
stress, which might be responsible for its hepatoprotective activities. Similarly, vitex
honey was also demonstrated to have protection against liver damage through its
anti and pro-oxidative property (Wang et al., 2015). Since honey offers many
properties, it was also used as one of the ingredients in the formulation of
Jawarish-e-AmLa Sada PHF that that was reported to provide hepatoprotection

against liver damage in rats (Shailajan et al., 2015).

2.8.13. Sorbitol: 1t is a sugar alcohol found in fruits and some plants. It is a
replacement for sugar in food, beverages, and medications. Moreover, it is used as
an indicator and reagent for chemical, biological or pathological processes or
conditions. It helps in cathartic activity. Sorbitol is widely reported to be used as an
excipient, plasticizer, stabilizer, and diluent in herbal formulations. It also may be
used as a marker for analytically assessing liver blood flow. Sorbiline solution
composed of sorbitol and tricholine citrate is used to prevent or treat fatty liver
disease. Dandagiet al., 2008 used it in their F I, F II, and F III formulations to treat
liver damage in experimental rats. (Retrieved on March 17, 2021 from https://
pubchem.ncbi.nlm.nih.gov/compound/Sorbitol). Probably due to these reasons, it is

included in the polyherbal formulation prepared by Fathima et al., 2015.

2.8.14. Sucrose (Fathima et al., 2015): Sucrose appears as a white, odorless
crystalline material which is denser than water. It is known for its diverse uses, such
as flavor mixer, sweetening agent, accentuator, modifier and dispersing agent,
texture and bodying agent for food and beverages, and lubricant in foods. It also
slows down the gelatinization process or increases the gelatinization temperature in
starch-containing solutions. (Retrieved on March 17, 2021 from https://

pubchem.ncbi.nlm.nih.gov/compound/Sucrose).

2.8.15. Carboxy methyl cellulose (CMC) (Fathima et al., 2015): CMC is labeled as

safe and used as a thickener in food preparation.

2.8.16. Olive oil: Olive oil, particularly virgin olive oil, constitutes the predominant
dietary lipid consumed by inhabitants of the Mediterranean region. It is reported to
reduce blood pressure, obesity pandemic and possesses anti-atherosclerotic, anti-
inflammatory, and antioxidant potential, and maintains homeostasis by modulating
gene expression (Gaforio et al., 2019). Olive oil also shows hepatoprotective activity
against liver damage (Al-Seeni et al., 2016). Fatima et al., 2015 used olive oil in

their ayurvedic formulation to treat hepatotoxicity which shows effective results.
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2.8.17. Mandoor Bhasma or Ferric Oxide (Prakash and Mukherjee, 2010):
Mandoorbhasma, an ayurvedic preparation, comprises old iron rust as the main
ingredient. In addition to that, it also consists of Triphala decoction, urine of cow
and juice of Aloe vera. Chemically, it comprises either ferric oxide or red iron oxide
(Fe;0;). The raw form of Mandoor Bhasma shows several side effects, whereas the
well-prepared part shows no side effects. The efficacy of Mandoor Bhasma in

protecting the liver from injury has been shown (Gawate et al., 2016).

2.8.18. Cow’s ghee: Ghee is a type of clarified butter fat which has been known to
be used in India since ancient times. In Ayurveda, it has significant usage as a
therapeutic agent and in religious rituals. Its contribution to characteristic flavor and
aroma, nutritional qualities and pure nature (sacred) makes it popular among the
Indians. It can be obtained from milk, cream, or butter of several animal species
(Kumar et al., 2018). Achliya et al., 2004 used ghee in their PHF named
AmalkadiGhrita, and it was reported to be a rejuvenator, stimulant and help to gain
memory loss and maintain CNS disorders. However, no beneficial effect of cow

ghee on cognition was seen by Karandilar et al., 2016.

2.8.19. Bombyx mori: The fecal matter of Bombyx mori was used in the Khamira
Gaozaban Ambri JadwarOod Saleeb Wala PHF formulated by Akhtar and his team
(2013). Its partially purified 35 kDa protein from the fecal matter has been reported
to have beneficial properties against various diseased conditions such as liver
damage and oxidative stress, but is unable to inhibit the viral multiplication at

maximum non-toxic concentration (MNTC) (Raghavendra et al., 2010).

2.9 Limitations of herbal drugs

The use of plant-based remedies for liver problems has been a longstanding
tradition, seen not just in Ayurveda but also in Chinese, European, and other
mainstream therapeutic approaches. Most of the folklore medical prescriptions are
restricted to particular ethnic groups and are transmitted from generation to
generation through verbal communication; thus, there are very few documentaries
(Mordeniz, 2019). Though the traditional claim is very high, only hand full
formulations are pharmacologically authenticated for their safety, efficiency, quality
control and are commercialized till date (Girish et al., 2009) (Table 2.2).

Though an increase in the usage of PHFs without cautions just for the reason that it
promises to cure leads to negligence towards safety and side effects, the approval of
nutraceuticals based on pre-clinical and unreliable clinical trials with improper

experimental designs can lead to sacrificing the high-quality outcomes and may
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probably lead to severe consequences to peer-reviewed publications supporting the
efficacy of herbal drugs based on clinical trials (Yang, 2020). Apart from this,
the other setback that appears is the bioavailability, bioaccessibility, and
bioefficiency of bioactive components, which influence the therapeutic actions of
herbal drugs. It is the bioavailability, which, in turn, is responsible for bioefficiency
of herbal preparations. The bioavailability of herbal drugs is affected by molecular
size and structure, metabolizing enzymes, and bioaccessibility. The process involves
an intricate sequence of steps, including liberation, absorption, distribution,

metabolism, and elimination stages (LADME) (Rein et al., 2013).

Keche and his team 2010 reported that Livwin PHF has significant clinical recovery
of fever, weakness, icterus and tender and enlarge liver at two weeks compared to
placebo with few setbacks where two patients were affected with epigastric pain and

a single person with diarrhea.

Though Processed black bitumen, Milk tuttam (Copper containing stone), Coccus
lacca (secreted by leaf insect), and Qand Safed (Granular sugar) have been used by
the researchers as ingredients for various PHFs, there is no scientific evidence to
prove the efficacy of the individual ingredients of the PHF till date; however, there
is a possibility that their ingredient may act in synergy with other components of the
PHF

Based on our extensive review, only one PHF has been investigated for its
hepatoprotective effect in a clinical study. This indicates that additional attention
must be given to clinical studies of PHFs to explore the benefits of other PHFs on
the market, which would help in successfully utilizing these PHFs for treating liver

disorders.

2.10 Future prospects

Herbal medicine has gained significant popularity in many countries because to its
simplicity and effectiveness in treating a broad variety of illnesses, both in
developed and developing nations. These polyherbal treatments are breaking down
barriers and gaining traction in today's culture (Ekor, 2014). Polyherbal medications
are becoming increasingly scientifically focused and widely recognized in the
market, with the potential to treat specific ailments. The bioactive substances
contained in food components have a good impact on health in general (Usha et al.,
2017). Though scientific and technological advancements aid in the characterization

and structural elucidation of active substances, their abundance varies unexpectedly
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in nature, resulting in the failure to produce the desired therapeutic effects. As a
result, the concept of PHFs arose from the belief that numerous components
operating on multiple sites are more helpful for illness treatment than a single
chemical constituent working on a single site. The treatment of liver problems is
based on the synergistic action of the numerous constituent components of PHFs.
Despite the fact that plant-based treatments have been shown to be beneficial with
few adverse effects, numerous obstacles remain, including bioavailability,
bioefficiency, appropriate dose, lack of characterization, uncertain mechanism of
action, and clinical efficacy. Nonetheless, developing a novel herbal lead is

encouraged because they have a long and illustrious history for future indications.



