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ABSTRACT

The inbred marriages are highly acceptable in many populations of human

beings but their prevalence and configuration vary depending on ethnicity, religious

conviction, learning and socioeconomic circumstances of relevant population. Such

social contracts are reported as the most important cause of enhancing the occurrence

of the hereditary disorders by recessive autosomal, especially Albino and Thalassemia.

The challenges of hereditary diseases trouble in the population calls for the

progress of anticipation programs. But the implementations of different means require

the information about types and prevalence of hereditary diseases and family system in

population. These goals can be achieved through perceptive of the determinants of

human population and genetic structure that is mainly determined by the different

marriage lines. Furthermore, the pattern of close marriages in population along with

other factors leads to develop the isolated groups having typically confined, extended

and show multigenerational pedigrees. This study focuses on inbred marriages and

genetic diseases in the general population of Tuman Leghari resident in district D.G.

Khan, Punjab, Pakistan because of its exclusive geographical position and population

arrangement.

The district D.G. Khan is located in the center of Pakistan, bordered on the

North by D.I. Khan District of KPK; Musa Khel and Barkhan districts of Baluchistan

are bordered on west side, the southern area is Rajan Pur, while on the Eastern side

river Indus that separates it from the other districts of province Punjab. The populations

of Tuman Leghari resident in D.G. Khan is mainly mixture of Leghari, Khosa included

in Baloch, and Saraiki other than Baloch which represents different ethnic groups.

There are many variations in societal and cultural activities in this area but the marriages

are generally inbred within community or tribes. During data collection, 406 families

were approached indiscriminately to study the effects of inbreeding. Ethnically the

highest positive response was found in Saraiki (other than Baloch) 47.30% than Leghari

(32.26%) or Khosa (20.44%). The Saraiki other than Baloch, Khosa and Leghari families

were 47.30%, 32.26%, and 20.44% respectively.

Inbred marriages were more prevalent in Tuman Leghari Tribe of D.G Khan

District. The ratios of such inbred marriages in different ethnic populations were studied
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to be: Saraiki other than Baloch 46.24%, Leghari 35.10% and Khosa 18.66%. The

comparison of inbred marriages and outbreeding marriages in different ethnic groups of

Tuman Leghari tribe was found to be statistically non-significant. There was many

differences found between the frequency of inbred and out bred marriages of total

sample as well as within the ethnic groups, Leghari, and Khosa (X2=10.87 P<0.001;

X2=47.45 P<0.001 and X2=03.73 P<0.001 respectively.

Statistical analysis uncover the significant difference among various types of

marriages in Leghari, Khosa and Saraiki other than Baloch (X2=20.00 P<0.001). A

significant difference was observed in Leghari and non-significant difference observed

in Khosa and Saraiki other than Baloch with 10.87, 27.09 and 3.73 Chi values respectively.

The calculated mean inbreeding coefficient (F) for the total population was 0.0287.

There were three groups formed on male education in order to assess the effect

of  education on the inbred marriages at the time of marriage in total samples represents

the lower, middle and higher levels of male education comprised Leghari 81 (19.95%),

141 (34.72%) and 184 (45.32%) couples, respectively. Male education found to be

statistically significant in Saraiki other than Baloch group.

Similarly in order to assess the impact of female education on the marriage

types, the sample was divided in to three groups based on female schooling years at the

time of marriage. In total samples, representing the lower, middle and higher levels of

male education comprised Leghari 114 (19.95%), Khosa 133 (34.72%) and Saraiki other

than Baloch 184 (45.32%) couples, respectively. Female education found to be statistically

significant in Khosa group.

The effect of socioeconomic status of male on marriages was also studied; the

sample was distributed in three groups on the basis of socioeconomic status of male at

the time of marriage. The total sample representing the lower, middle, and higher levels

comprised Leghari 120 (29.56%), Khosa (131 (32.26%) and Saraiki other than Baloch

155 (38.18%). The statistical analysis uncovers significant results in total and Leghari

ethnic groups. In order to find the impact of socioeconomic status of female on inbred

marriage, the sample was divided into three groups based on female socioeconomic

status at the time of marriage. The total sample representing the lower, middle, and

higher levels comprised Leghari 108 (26.60%), Khosa 152 (37.44%) and Saraiki other
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than Baloch 146 (35.96%). The statistical analysis uncovers significant results in total

sample, Leghari and Saraiki other than Baloch ethnic groups.

During the survey, 39 afflicted couples, having affected children or one

genetically affected child with positive history, were identified. To study the effect of

marriage types on specific group of genetic disorders, these couples were divided in to

two groups such as albino and thalassemia. The number of albino and thalassemia

couples were 13 (33.33%) and 26 (66.67%) respectively. The affected couples with

Thalassemia were found widespread in the sample. On ethnic base, 33.33%, 10.26%

and 56.41% of total afflicted couples were found to be related with the Leghari, Khosa

and Saraiki other than Baloch groups respectively. Inbreeding marriages were found

endemic in afflicted couples (100%) as compared to general population (00%). In the

groups of afflicted couples based on genetic diseases, inbreeding was found 100% in

both albino and thalassemia.

The frequency of inbreed marriages in the sample of afflicted couples was 100%

with mean inbreeding co-efficient was found to be 0.0287. Statistically significant

difference was found between Inbred and outbreed couples in the sample (X2=00

P< 0.001). The data on marriages in normal and effected families of different ethnic

groups were found statistically significant in chi-test (X2=24.42) and in different types

of marriages FC (38.92), SC (25.86%), DR (21.18%) and NR (14.04%) were also

statistically significant. In case of albino and thalassemia couples, Thalassemia were

found to highly significant in all marriage types (i.e. X2=11.69) (Tables 4.12, 4.13 &

4.14).

Data on children in Leghari, Khosa and Saraiki other than Baloch were statistically

significant in both affected and non-affected. In case of data on number of children in

Leghari, Khosa and Saraiki other than Baloch in albino were found non-significant and

in thalassemia were highly significant in chi test.

Awareness about albino, thalassemia and behavior of parents, relatives, society

toward albinos and Thalassemics were found statistically significant.
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INTRODUCTION

1.1 Inbreeding

We are all associated with life. Each decision we make and each belief we hold

applies impact upon the entire of life. What's more, we live with the outcomes of our

decision. As a component of our biological health, this one of a kind truth has physical

expressions in honor, dedication, family and gathering bonds. Presumably this structures

the premise of marriage, a standout amongst the most key and effective of our connections.

The human population has seen current progress is still inside of family limits. One such

familial-social bond is inbreeding marriage (Rao, 2009).

Inbreeding marriages are described as a social contract among the individuals

which have blood relations. This includes such type of relations which are termed as

first cousins, second cousins and distantly related. In a few groups, the most elevated

inbreeding are come to with relational unions between double first cousins which are

practiced in Arabs and uncle-niece unions are likewise by and by among South Indians

(Hamamy et al., 2011).

Close-kinfolk unions kept amid the ensuing moderate population development

of human groupings living primarily in scattered provincial settlements, with bottlenecks

brought on by intermittent scourges, starvations, and fighting. Indeed, even in mid

nineteenth century Europe and North America first-cousin marriage stayed both socially

acknowledged and broadly supported, particularly among the more special classes.

Against this foundation it is baffling that in late eras human inbreeding has been liable

to across the board negative assessment and bias in Western social orders (Lehmann,

2000; Laurent, 2001; Nicolas Perrin, 2003).

Inbreeding is helpful in the maintenance of attractive qualities or the disposal of

undesirable ones; however it regularly brings about diminished power, size, and

richness of the posterity as a result of the joined impact of destructive qualities that

were latent in both parents. The nearest sort of inbreeding is selfing, or self-treatment,

the union of male and female sex cells delivered by the same parents. Line breeding is a
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type of inbreeding that includes choice of mates on the premise of their connections to

a specific superior ancestor (Merrell, D.J. 1994).

1.2 Inbreeding Coefficient

Inbreeding coefficient (F) is defined as the measure of the extent of alleles with

indistinguishable duplicates which are communicated in the posterity of inbreeding

from both of the parents. If the inbreeding coefficient (F) is equal or more than 0.0156

then it is considered as an inbred marriage. An inbreeding marriage is a societal

amalgamation between two persons who are coupled as first cousins or close relative.

This incorporates such kind of unions termed as first cousins, second cousins and

remotely related (Bittles, 2001).

In a few groups, the most noteworthy inbreeding coefficients are come to high

when the marriages occur between DFCs which are practiced in Arabs and uncle–niece

unions are likewise by and by among South Indians where inbreeding coefficient is

0.125 (Hamamy, 2011).

The populations with high inbreeding rates have high inbreeding coefficient and

is progressively increasing because the families are emerging from the complex

inbreeding circle of close relatives. Information concerning inbreeding rates may in

some cases incorporate relational unions involving third cousins and all the further

which are not directly related. In spite of the fact that this disparity influences the

cumulative inbreeding velocity, the lesser coefficients of inbreeding in more distant

relational marriages restrict an undeniable variation of the inbreeding coefficient. To

account and evaluate inbreeding rates amongst the different populations usually two

parameters are utilized, the mean inbreeding coefficient and the rates of marriages

between the closely related persons (Hamamy, 2012).

1.3 Prevalence of Inbreeding in General Population

The commonness of inbreeding and rate of inbred marriages fluctuate broadly

from population to population and groups, contingent upon ethnicity, religion, society

at nearby level and topographical dissemination of the populations (Bittles, 1995).
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Inbreeding relational unions likewise regularly happens among the emigrants

people from profoundly inbreeding nations and locales, similar to Lebanon, Turkey,

Pakistan and North Africa, which are presently occupant in Australia, North America

and Europe (Schulpen et al., 2006).

In populations of West Asia, South India and North Africa, inbred marriages are

communally and generally supported and the proportion is around 20–50% of all

relational unions’ with first cousins relational unions represents just about 33% of the

mass relational unions (Bittles, 2011; Tadmouri et al., 2009).

Actually, inbreeding does not expand the chance for autosomal prevailing

conditions in posterity if one of the parents is affected, similarly not for X-linked recessive

character if none of the partner is affected. Moreover the writing concentrating on the

relationship there is no such affiliation is existed with parental inbreeding infers the

Down’s syndrome (Hamamy, 2007 b).

The relationship of inbreeding relational unions with delayed onset of complex

diseases, for example, cardiovascular scatters, diabetes, schizophrenia. These diseases

require further studies to pinpoint any existing danger in light of the fact that as of now

unambiguous confirmation based conclusions are hard to put up positively (Hamamy,

2011).

Among relational unions contracted from 1969 to 1979 in Middle East, 73.3%

of 1983 relational unions were orchestrated through the assention of parents first and

after that the assent of the couples, although in 18.6%, the marriage was through the

couples' perceptiveness first then consent of the parents ( Schulpen et al., 2006).

The higher inbreeding rates, joined by the general family estimation in the

minority groups, could initiate the statement of autosomal recessive diseases, including

very rare or new diseases which make the general population’s perception of the danger

connected with ingrained relational unions. Right now, numerous youthful ingrained

couples wanting to have youngsters look for previously established inclination

hereditary guiding because of a paranoid fear of the results of inbreeding on their

posterity (Tadmouri et al., 2009).
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1.4 Factors in Favor of Inbreeding

The authentic reasons given for the tendency of inbreeding relational unions are

primarily communal. In groups with elevated inbreeding rates, sociological studies reveal

that cousin wedding could endorse the couples' power because of superior connection in

the hub of husband and wife who have the same societal and social relations after

marriage as earlier than marriage, and the connection between the pair and other family

members (Sekhri, 1978; Manju, 1978).

Inbreeding relational unions are greater for the female position, as well as the

wife's superior relationship with her in-laws who could support her in time of necessity.

There is generally trusted that marriage inside of the family diminishes the possible

outcomes of obscured instabilities with reverence to security and money related matters. It

is trusted that inbreeding make stronger the family as well as ties and empower the family

harmony, Cousin relational unions give amazing chances to the transmission of social

and social values and assume a basic part in social progression (Sandridge et al., 2010).

The wellbeing criteria identified with inbreeding demonstrate that in innate

relational unions rather than out reproduced relational unions, fruitfulness rate is somewhat

higher among the ingrained, premature birth rate is same. Stillbirths and baby death

rates are marginally higher in inbreeding and birth deformities recurrence is roughly to

around 2–3% focuses more than the foundation rate among infants in the all inclusive

community (around 2–3%) (Genetic Impacts of Radiation, 1962).

1.5 Hereditary Disorders

Hereditary disorder is a kind of human sickness which is brought by the genes

present on the chromosomes or variations in the genes from the norm. A few disorders

like malignancy are in some portion of hereditary issue yet they can likewise be brought

on by ecological elements. Numerous disorders are entirely uncommon and they affect

one of the individual in a million. There are a small number of types of recessive

disorders which have constructive arrangement in heterozygous states in a little situation.

Both hereditary and normal rudiments suppose a part being developed of any sort of
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disorder. Human hereditary disease is brought on by variations in the genes from the

hereditary materials of the normal people. There are four kinds of hereditary abnormalities

like single-gene disorder, chromosomal disorder, multifactorial and mitochondrial

disorders. Single gene disorder is caused by a single mutant gene. Such disorder can be

transferred in many generations by many ways. This abnormality is brought on basically

by deletion or addition of the DNA sequence in single gene (Driel et al., 1957).

1.6 Single Gene Disorder

A single gene disorder is the consequence of a single transformed allele. More

than 4000 human sicknesses are brought on by single-gene imperfections. Single gene

disorder can be gone on to resulting generations in a few ways. Genomic engraving and

uniparental disomy, not with standing, may influence legacy designs. Two duplicates of

the gene must be transformed for a man to be influenced by an autosomal recessive

disorder. An influenced individual for the most part has unaffected parents who express

a single duplicate of the transformed gene (and are alluded to as transporters). Two

unaffected individuals who transmit one duplicate of the changed gene have a 25%

danger with every pregnancy of having a kid influenced by the disorder. Illustrations of

this kind of disorders are Albinism, medium-chain acetyl-CoA dehydrogenase lack,

cystic fibrosis, sickle-cell infection, Tay-Sachs illness, Niemann-Pick sickness, spinal

solid decay, and Roberts’s disorder. Certain different phenotypes, for example, wet

versus dry earwax, are likewise decided in an autosomal recessive manner (Weatherall,

David, J. 2000).

1.6.1 Albinism

Variety in skin, hair and Iris colour is amazing and obvious character in various

human populations. Skin pigmentation is a to a great degree diverse human element

with an extent from white or pink to tan, dim chestnut or dark. It shows a conspicuous

contrast even inside of a specific racial group (Mollet et al., 2007).

But in a few unusual neurotic cases, skin colour is the effect of three basic colors

or chromophores, black, red and yellow colors are produced by melanocytes called
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melanin; hemoglobin in red blood cells (RBCs) of vessels, and to a much lesser degree,

nutritive carotenoids, some of the time most evident yellow colour of the palms.

Generally systematic varieties in hair and skin colours are the after effect of the

different substances produced by the melanocytes of skin, particularly by the shape and

supply of quantity of the melanin to the skin (Abdel-Malek, 2001; Bahadoran et al.,

2003).

Melanin has a crucial role in skin, hair and eye colour, furthermore helps in

protection from light, directing of the optic nerve tract and involved in separating of

waste materials (Hill, 1992 a, b; Prota, 1992).

A glossy white skin is the consequence of the absence of colour from the

epidermal layer of the skin and results into an intrinsic disorder is called albinism.

Albinism is taken from the Latin word, albus, Means white (Summers, 2009).

Albinism has influenced individuals since long time. Youngsters influenced by

albinism were generally feared and loathed in a few social orders, while esteemed and

regarded in some communities (Cameron, 1979; Okoro, 1975; Kromberg, 1992).

Eye, skin and hair colorations are promptly observable and can offer a fraction

of the least complex resources for investigative the activity of genes (Jackson, 1994).

The blend of various colours is contributed by various genes that involve in the

production of various chemical substances, which offer ascent to obvious colours

improvement. In view of the fact albinism is an acquired infectivity, family history is

the main known hazard variable of the disorder. The union of various colours shade is

controlled by numerous genes that take part in the production of various substances,

which often contribute to conspicuous colour refinement (Mukhopadhyay, Yolanda, T.

Moses, 2013).

1.6.2 Thalassemia

Thalassemia is an acquired disorder portrayed by irregular and low generation

of hemoglobin (Hb) and unnecessary obliteration of red blood cells (RBCs). Thalassemia



Chapter – 1: Introduction

Department of Biological Sciences, Gomal University, D.I. Khan 7

causes uneven degrees of sickliness, which can broaden from massive to life-devastating.

It is assessed that 1.5% of the world's population are carriers of beta-thalassemia i.e. at

any rate there are 80 million to 90 million individuals with an expected 60,000 new cases

being conceived every year (Chakrabart, 2012).

These genetic anaemias are brought on by transformations that decline Hb union

and RBCs survival. This inherited sickliness is brought on by diminished or truant

generation of one kind of globin chain, either α or β. Such hematological issue range

from asymptomatic to serious iron deficiency, which can bring about noteworthy

bleakness and mortality. Beta-thalassemia is common in the India, southern China, in

Africa, in South America and in Mediterranean nations. The mainly significant carrier

recurrence is accounted for in Cyprus (14%) and in Sardinia (10.3%). The tendency of

thalassemia carriers is 5-8% in different racial gatherings which make an interpretation

of into 7 to 10 million people. The normal future of β-thalassemia patients in Pakistan

is 10 years. All around, endeavors have been made for the aversion of thalassemia by

mass instruction and different counteractive action systems, similar to mass screening,

pre-natal conclusion and end of pregnancy and pre-conjugal screening (Sandeep et al.,

2012).

1.7 Analysis

Because of the extensive variety of hereditary disorders that are in the blink of

an eye known, finding of a hereditary disorder is generally differed and ward of the

confusion. The essential parts of a hereditary disorder lay on the legacy of hereditary

material. With an inside and out family history, it is conceivable to envision conceivable

disarranges in youngsters who guide therapeutic experts to particular tests contingent

upon the turmoil and permit parents the opportunity to get ready for potential way of

life changes, foresee the likelihood of stillbirth, or mull over end. Pre-birth analysis can

distinguish the nearness of trademark anomalies in fetal improvement through ultrasound,

or identify the nearness of trademark substances by means of intrusive methods which

include embeddings tests or needles into the uterus, for example, in amniocentesis

(Milunsky, 2004).
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1.8 Counseling for an Inbred Couple

In offering counseling for inbreeding couples it is essential to recognize families

with a known hereditary disorders and the family without disorders can be studied by

family history and developing a pedigree (Bennett et al., 2002).

Reports have verified that in certain clinical tests review policy as gather data

on inbreeding as a character of family history is not accessible, apart from the importance

of such history in distinguishing the pregnancies at danger (Bishop et al., 2008).

In families with various hereditary disorders enlightening family history by

clinical tests and examinations could separate cases that are connected with inbreeding

from cases. On the off chance that there is no known hereditary disorder in the family,

first cousin marriages can be dangerous for birth deformities in the posterity that is

twofold the population hazard, (for example, rather than 2.5%, it gets to be 5%), or the

danger might be given as 1.7–2.8% higher than the population base vulnerability, for

the most part due to autosomal recessive disorders (Bennett et al., 1999, and Shalev,

2010).

Closely inbreeding relationship, for example, a DFCs couple might be given a

higher risk for their posterity which may be evaluated at triple the rate of birth deformities

in the all wide-ranging community (Christianson et al., 1970).

Couples who are all the more indirectly related could have a comparable danger

of birth imperfections in their posterity as first cousin couples in exceptionally innate

populations. This might be because of the way that in such ingrained population the

genuine relationship coefficient among two people is much higher than the one

ascertained in view of data given by the couple. It additionally gives the idea that the

posterity of first cousin relational unions are not at an expanded danger for birth

imperfections in their kids on the off chance that they are hitched to a non-relative

(Zlotogora, 2005).

The higher danger for baby mortality could be said to the couple, albeit for all

intents and purposes, it is extremely troublesome for the guide to give the exact rate in
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light of the fact that the danger relies on upon the all inclusive community parameters

which are not generally known. Multinational studies among first cousin offspring

showed that there is a mean of 1.1% abundance newborn child passing over that of the

out breeding descendants, with a proportionate overabundance of 3.5% in pre-

regenerative mortality (Bittles and Black, 2010 a, b).

The choice on constraining such relational unions still faces numerous

disorders, and it for the most part includes individuals in the family who don't welcome

conceding that the family has an "inherited disorder" because of a paranoid fear of

isolation inside of the family and inside of a general public with less hereditary

proficiency (Hamamy, Hanan, 2012).

New innovations including cutting edge sequencing could in the long run help

in diagnosing patients influenced by conditions known not hereditarily heterogeneous.

In addition, such advancements could analyze if both couple convey the same autosomal

recessive genes that causes a serious disorder. It is conceived that such innovation could

later on get to be achievable and reasonable to screen for transporter status and would

uniquely diminish the dangers for inbred couples to have posterity influenced by

genuine auto-soma latent clutters (Ringer et al., 2011).

In populations that are exceedingly endogamous, hereditary directing and

screening could be offered with thought of the hereditary disorders that happen with

higher recurrence in that particular populations. Hereditary screening and advising

programs at various levels of human services have been started in some high-chance

groups (Bennett et al., 2002).

In a segregated Druze town in Israel, where inbreeding rate is high, couples

were screened for four uncommon acquired infections that demonstrated high bearer

frequencies among patients with recognizable proof of ten at danger couples (Falik-

Zaccai et al., 2008).

Among the Persian Jewish group of more prominent Los Angeles, four moderately

visit autosomal latent conditions were screened for, with recognizable proof of ten at
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danger couples. Comparable screening ventures can be modified at whatever point an

ingrained group demonstrates to have high recurrence of autosomal recessive disorders

(Kabacks et al., 2010).

Pre marriage hereditary guiding for inbreeding is viewed as one of the

imperative viewpoints amongst the group hereditary administrations in very innate

populations. Pre origination directing is another progressively requested administration

in a few nations and groups where inbreeding rates are still high and specific premature

birth of influenced embryo is not satisfactory and doable. Marriage in these nations is

viewed as a family choice and not only the couple's choice, in spite of the fact that the

recurrence of "orchestrated relational unions "are bringing lately due down to the

expanding number of females achieving college level training which gives them a

superior and more extensive decision of marriage accomplice (Sekhri and Manju, 1978).

But in a few nations and groups where inbreeding relational unions are

standard, numerous youthful couples now a day in interview with the social insurance

laborers looking for a deductively and biochemically stable answer of their inquiries

including: "Will our youngsters be physically or rationally strange?" "In what manner

would we be able to minimize the dangers for having influenced children?" (Bennett et

al., 1999).

1.8.1 Social and Instructive Boundaries in Advising for Inbreeding

In a few groups, common associations and common society deny to gather data

about inbreeding in essential human services settings and in maternity care work on,

limiting distinguishing proof of at-danger pregnancies (Bishop et al., 2008).

The conviction that hereditary issue can just emerge through inbreeding on the

fatherly side of the family is additionally entirely basic, and in the psyches of numerous

individuals inbreeding may allude just to fatherly blood connections. Accordingly, amid

guiding, if a couple demonstrate that they are not relatives, it is vital to explicitly ask

about any mutual organic connections on their moms sides of the families (Bittles and

Hamamy, 2010).
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Among Pakistani settlers, a few patients had absorption of hereditary data in

ways that contention with hereditary hypotheses with conceivably genuine therapeutic

results. Patients alluded to hereditary qualities centers may not effectively surrender

their theories or individual suspicions about the reasons for their own or their off-

springs condition and their understandings of hereditary difficulties including the

dangers of ingrained relational unions (Shaw and Hurst, 2008).

 Instruction of the all inclusive community and of essential wellbeing authorities

specifically is an imperative perspective in illuminating the wellbeing and social

impacts of innate relational unions. The harmony between the conceivable hereditary

issue of inbreeding and the social advantages including the non-isolation of the female

accomplice in a group with insignificant hereditary training could change among

different couples and diverse groups. In rustic groups, the social advantages of

ingrained relational unions could exceed their effect on health and the other way around

in urban areas (Bittles and Black, 2010 a).

1.9 Aims of the Proposed Study

1) To locate and identify families with hereditary disorders.

2) To study inbreeding among albino and thalassemia affected families.

3) To study the mode of inheritance of hereditary disorders.

4) To study the clinical and diagnostic features of the affected individuals.

5) Counseling of the families affected with albino and thalassemia disorders.
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LITERATURE REVIEW

2.1 Albinism

Albinism results from inheritance of latent alleles and is unknown for all

vertebrates, including humans. While a living being with complete nonappearance of

melanin is called a pale skinned person or albino, a living being with just a lessened

quantity of melanin is depicted as leucistic or albinoid (Encyclopedia Britannica Published

January 27, 2015).

Tietz, W. (1963) clarified that Albinism is connected with vision imperfections,

for example, amblyopia. Photophobia, and nystagmus Absence of skin pigmentation

makes for more helplessness to sunburn and skin diseases. In rare cases, for example,

Chédiak–Higashi disorder, albinism might be connected with lacks in the transportation

of melanin granules. This additionally influences key granules present in safe cells

prompting expanded vulnerability to infectivity of pale skinned person or albino.

Kruijt et al. (2011) concentrated on in people; there are two main types of

albinism: oculocutaneous influence the eyes, hair and skin, and ocular albinism influences

the eyes as it were. A great many people with oculocutaneous albinism seem white or

extremely pale, as the melanin shades in charge of chestnut, dark, and some yellow hues

are not display. Visual albinism results in light blue eyes and may require hereditary

testing to analyze.

Kaplan and De Domenico (2008) said people with albinism have skin that

completely does not have the dim color melanin, which shields the skin from the sun's

bright radiation; their skin can blaze all the more effortlessly from overexposure.

Wolf, S. (2005) portrayed that human eye ordinarily produces enough colour to

shading the iris blue, green or cocoa and loan obscurity to the eye. In photos, those with

albinism will probably illustrate "red eye," because of the red of retina being unmistakable

through the iris. Absence of color in the eyes likewise brings about issues with vision,

both related and irrelevant to photosensitivity. Those tormented with albinism are by
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and large as sound as whatever is left of the population (however see related scatters

underneath), with development and advancement happening as typical, and albinism

independent from anyone else does not bring about mortality in spite of the fact that the

absence of color blocking bright radiation builds the danger of melanomas (skin diseases)

and different issues.

Raymond, E. et al. (2007) portrayed that iris is a sphincter framed from pigmented

tissue that agreements when the eye is presented to splendid light, to secure the retina

by restricting the measure of light going through the understudy. In low light conditions,

the iris unwinds to permit all the more light to enter the eye. In albinistic subjects, the iris

does not have enough color to obstruct the light, in this way the diminishing in student

breadth is just mostly fruitful in decreasing the measure of light entering the eye. Also,

the disgraceful improvement of the RPE, which in ordinary eyes retains the greater part

of the reflected daylight, further expands glare because of light dissipating inside of the

eye. The subsequent affectability (photophobia) for the most part prompts distress in

splendid light, yet this can be diminished by the utilization of shades and/or overflowed

caps.

As indicated by King, R. (2001) oculocutaneous albinism is for the most part

the consequence of the organic legacy of hereditarily latent alleles (genes) went from

both parents of a person for instance OCA1 and OCA2. A transformation in the human

TRP-1 quality may bring about the deregulation of melanocyte tyrosinase compounds, a

change that is speculated to advance cocoa versus dark melanin combination, bringing

about a third oculocutaneous albinism (OCA) genotype(OCA3). Some uncommon

structures are acquired from one and only parent. There are other hereditary trans-

formations which are ended up being connected with albinism. All adjustments,

nonetheless, prompt changes in melanin generation in the body.

As indicated by Boissy, R.E. et al. (1996) the shot of posterity with albinism

coming about because of the blending of human with albinism and one without

albinism is low. Be that as it may, on the grounds that living beings (counting people)

can be transporters of genes for albinism without displaying any attributes, albinistic
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posterity can be delivered by two non-albinistic parents. Albinism for the most part

happens with equivalent recurrence in both genders. A special case to this is visual

albinism, which it is gone on to posterity through X-linked inheritance. Therefore,

visual albinism happens all the more much of the time in males as they have a single X

and Y chromosome, not at all like females, whose hereditary genes are portrayed by

two X chromosomes.

Mollet et al. (2007) observed that variety in skin, hair and Iris is exceptional and

obvious character in various human populaces. Skin pigmentation is a to a great degree

diverse human component with a reach from white or pink to tan, dull chestnut or dark.

It shows an undeniable distinction even inside of a specific ethnic gathering. But in

some uncommon obsessive cases, skin shading is the aftereffect of three shades or

chromophores: a chestnut/dark or red/yellow color created by melanocytes called

melanin; hemoglobin in red platelets of vessels; and third, and to a much lesser degree,

nutritive carotenoids, once in a while most evident as yellow shading on the palms.

Overall efficient varieties in skin and hair shading are the consequence of contrasts in

the melanin substance of skin, particularly by the sum, shape and supply of measure of

the melanin to the skin.

Slope (1992 a); Hill (1992 b); Prota (1992) said that melanin assumes a basic

part in skin, eye and hair shading furthermore helps in photograph assurance, steering

of the optic nerve tracts and conceivably in separating of waste materials. A shiny

white skin is the consequence of the absence of shade from the epidermal layer of the

skin and results into an inborn issue called albinism. Albinism is gotten from the Latin

word, 'albus', which means white.

Jackson (1994) noticed that Albinism has influenced individuals since long time.

Youngsters influenced by albinism were for the most part feared and abhorred in a few

social orders, while esteemed and regarded in others. Eye, hair and skin pigmentation

are promptly detectable and can offer a portion of the most straightforward means for

breaking down the activity of qualities.
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Mukhopadhyay et al. (2013) watched the union of various shading colours is

contributed by numerous genes that join in the creation of various sorts of substances,

which offer ascent to unmistakable shading qualification. Since albinism is an acquired

sickness, family history is the main known danger variable of the confusion. The

amalgamation of various shading shades is contributed by numerous qualities that join

in the creation of various sorts of substances, which offer ascent to obvious shading

qualification.

Bahadoran et al. (2003) explained the variety in skin, hair and Iris shading is

astounding and noticeable character in various human populaces. Skin pigmentation is

a to a great degree diverse human component with an extent from white or pink to tan,

dull cocoa or dark. It shows a conspicuous contrast even inside of a specific ethnic

gathering.

Abdel-Malek (2001) discuss that in some uncommon neurotic cases, skin shading

is the consequence of three colors or chromophores: a cocoa/dark or red/yellow shade

created by melanocytes called melanin; hemoglobin in red platelets of vessels; and

third, and to a much lesser degree, nutritive carotenoids, some of the time most evident

as a yellow shading on the palms. Overall deliberate varieties in skin and hair shading

are the aftereffect of contrasts in the melanin substance of skin, particularly by the sum,

frame and supply of measure of the melanin to the skin.

Slope (1992 a); Hill (1992 b); Prota (1992) observed that melanin assumes an

imperative part in skin, eye and hair shading furthermore helps in photograph assurance,

directing of the optic nerve tracts and perhaps in separating of waste materials.

Summers (2009) identified that a radiant white skin is the aftereffect of the

absence of color from the epidermal layer of the skin and results into an inborn issue

called albinism. Albinism is gotten from the Latin word, 'albus', which means white.

Albinism has influenced individuals since long time.

Garrod (1923) characterized that Albinism is a gathering of scatters brought

about by weakened generation of the polymeric shade .Melanin creation is firmly

managed in the body and happens in specific ectodermally-inferred cells called
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melanocytes. Melanocytes might be cutaneous (hair, skin) or additional cutaneous (eye,

cochlea), every getting from a particular ectodermal genealogy. The clinical classification

for albinism is entangled by the way that the terms albinism. Melanin is a critical color

present in the human skin, hair and eyes; and certain inner structures including the

substantia nigra of the mind. It is integrated in particular cells, called melanocytes.

Colors bringing about obscurity in skin, hair plumes, and so on. They are unpredictable

polymeric structures and are separated into three gatherings: Allomelanins in the plant

kingdom and Eumelanins and Phaeomelanins in the set of all animals. The substance

offers shading to the skin and eyes. Melanin union is catalyzed by the protein tyrosinase

and is controlled by TYR, TYRPI and TYRP2 genes. Melanocytes lie between the

epidermis (external layer) and the dermis (inward layer) of the skin. Melanocytes start

from embryonic sensory tissue and relocate into the skin by the third month of fetal life.

They hold the very fanned morphology of neurons. Diverse race people groups have the

same quantities of melanocytes yet the numbers and sizes of the pigmented melanosomes

vary in view of the substance and concoction organization of the melanin. Melanosomes

are not just found in the dendrites of the melanocytes additionally moved from them into

neighboring epithelial cells.

Pliny (1942); Gellius (1952) described that Oculocutaneous albinism is a group of

autosomal recessive disorder portrayed by decreased or missing melanin color in the

skin, hair, and eyes, with going with optic deserts that incorporate low vision, nystagmus,

strabismus, and perpetual photophobia. In light of its outwardly obvious phenotype,

OCA was one of the prominent disorders.

2.2 Thalassemia

Honig et al. (2000) said that Thalassemia, Greek thalassa ocean and haima blood,

has been geologically connected with Mediterranean in its initial point, and its pervasive-

ness in different parts of the world is still considered incompletely as an outcome of the

early Greek victories. Thalassemia is a genuine inherited non specific blood issue its

genes are amazingly broad and are accepted to be the most pervasive of all human

hereditary sicknesses.
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Weatherall et al. (2000) observed that Thalassemia is more than a provincial

issue. As indicated by the World Health Organization it is assessed that just in Thailand

250,000 beta thalassemic patients are analyzed.

De Silva et al. (2000) explained that there are no less than 10,000 new cases are

normal, comparative appraisals are anticipated for Asian population.

Stienberg et al. (2001) observed that Thalassemia is an acquired autosomal

passive blood malady, in which one of the globin chains is not incorporated

sufficiently, accordingly bringing about the development of strange hemoglobin atoms

which thus causes anemia and related blood related entanglements. The presentation of

iron deficient side effects is an early sign of thalassemia giving it the portrayal of a

haemaglobinopathic condition.

Provan (2003) discuss that Thalassemia is by the by not a single disorder, but

instead a composite of a few deficient alterations in the hemoglobin structure, each of

which prompting a particular way of complexities and anticipation. Among the significant

variations, two sorts named alpha and beta thalassemia are viewed as the most

imperative. As the names show, in alpha thalassemia, the alpha chains are inadequate or

missing, and in beta thalassemia the beta chain is influenced. Globins are the subunit

chains of hemoglobin whereby two alpha and two beta subunits are consolidated to

create ordinary tetramers of hemoglobin. Diminished amalgamation of one of the

subunit prompts the infection, where the hemoglobin chain lopsidedness harms and

obliterates red cells subsequently creating frailty. Patients live the length of there are

sufficient subunits blended with typical structure are fundamentally ordinary. The mix

of subunits in ordinary hemoglobin is particular where a solitary subunit of the alpha

chain and a solitary subunit from the beta chain consolidate to create a typical

hemoglobin dimer. With extreme alpha thalassemia, the beta subunits start to relate into

gatherings of four (tetramers) because of the deficiency of its alpha accomplice. These

tetramers of beta globin subunits are practically latent and don't transport oxygen. In

serious beta thalassemia, then again, no tant amount tetramers of alpha globin subunits

structure and alpha subunits are quickly corrupted without a beta accomplice.
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Saka et al. (1995) studied that Patients who have alpha thalassemia gene show

milder side effects with littler, bucket red blood cells enduring a gentle form of constant

weakness that does not reacts to iron supplements. Beta thalassemia, then again, can

extend from gentle to extreme iron deficiency and is as needs be grouped into three

classes of expanding seriousness, to be specific thalassemia minor, thalassemia intermedia

and thalassemia major. A man with thalassemia minor characteristic has one typical and

one changed gene. They ordinarily encounter no wellbeing disorders other than mellow

pallor. In thalassemia intermedia, the influenced individual has two irregular qualities

however is as yet delivering some beta globin. The seriousness of the paleness and

wellbeing issues experienced relies on upon the transformations present. The separating

line between thalassemia intermedia and thalassemia major is the level of sickliness and

the number and recurrence of blood transfusions required to treat it. Those with

thalassemia intermedia may require intermittent transfusions and thalassemia major

requiring it all the time. Thalassemia major (Cooley's Anemia) initially depicted by

Cooley and Lee (1925) as a consequence of lessened amalgamation of beta globin

chain, it typically shows up in a newborn child following 3 months of age and causes

life-undermining frailty, this pallid condition requires general blood transfusions and

significant progressing restorative consideration to keep up the ordinary body capacity

in patients. After some time when these transfusions surpass 20, it would prompt the

development of an over the top measure of iron in the body, left untreated, this

overabundance iron can store into the liver, heart and different organs typically

prompting a sudden passing from organ disappointment.

Aisen (1980) enumerated that just a little extent of aggregate body iron enters or

leaves the body's stores every day. Subsequently, intercellular iron transport, as a part

of the iron reutilization procedure, is quantitatively more essential than the aggregate

body load. The best mass of iron is found in red platelets, which contain around 80% of

the aggregate body iron substance. The body framework reuses a generous measure of

iron from harmed and matured red cells, for the union of new hemoglobin.

Dabbagh et al. (1994); Pool et al. (1999) watched that in thalassemia patients this

iron homeostasis is irritated in light of the body's failure to deliver fresh recruits cells
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keeping in mind the end goal to reabsorb iron from transfused blood. Thalassemia

patients, in this manner, need exceptional restorative consideration and mediations to

keep an anomalous develop of iron burden. Given that iron burden assumes the basic

part in the life of a thalassemia quiet experiencing blood transfusion, one would need to

ceaselessly screen different segments deciding the iron put away in the body. Iron over

burden additionally lessens the levels of cancer prevention agents in plasma by meddling

in the retention of other follow metals, for example, copper and zinc, diminished uptake

of these metals may bring about the decrease of their compounds.

Taylor et al. (1988); Hulten et al. (1995); Halberg et al. (1997); Roughead and

Hunt, 2000) described that the plasma ferritin fixation is a critical subjective file in the

patient studies has demonstrated a converse relationship between serum ferritin focus

and iron ingestion in people.

Goljan (2000) observed that for the most part, thalassemia is common in

populaces that advanced in moist atmospheres where intestinal sickness was endemic,

however influences all races. Thalassemia is especially connected with African

Americans, individuals of Mediterranean inception, and Asians.

Maggio et al. (2002) Estimated that predominance of Thalassemia is 16% in

Cyprus, 3-14% in Thailand, and 3-8% in population from Pakistan, India, Bangladesh,

Malaysia, and China. There is additionally prevalence in individuals from Latin America,

and Spain, Portugal, Italy, Greece and others. A low pervasiveness has been accounted

for from individuals in Africa (0.9%), with those in northern Africa having the most

elevated frequency, and in northern Europe (0.1%).

In Pakistan the predominance of thalassemia is notably higher in KPK most

likely in light of the impact of Greek invasions previously (Prof. Fazl-e-Raziq. individual

correspondence).

Pippard et al. (1979) ordered thalassemia as per which chain of the hemoglobin

particle is influenced. In α thalassemia, generation of the globin chain is influenced,

while in β thalassemia creation of the β chain is influenced. Thalassemia produces a
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lack of α or β chain, not at all like sickle cell weakness that delivers a particular mutant

type of β globin. Erasure of one of the loci has a high predominance in individuals of

African-American or Asian drop, making them more prone to create α thalassemia. β

thalassemia is normally present in Africans, Americans, and additionally in Greeks.

Kumar et al. (2004) give the hereditary proof that α thalassemia includes the

qualities HBA1 and HBA2, acquired in a Mendelian latent manner. It is likewise related

with the crossing out of the 16p chromosome. Alpha thalassemia result in diminished

alpha-globin creation, in this way less alpha-globin chains are delivered, bringing about

an abundance of β chains in grown-ups and overabundance γ chains in babies. The

abundance β chains structure is called Hemoglobin of 4 beta chains that have irregular

oxygen separation bends. β thalassemia are because of changes in the single gene on

chromosome 11 likewise acquired in an autosomal recessive manner. The seriousness of

the infection relies on upon the way of the change. Changes are portrayed as (β) on the

off chance that they keep any development of β chains. In either case there is a relative

overabundance of α chains, however these don't shape tetramers: rather, they tie to the

erythrocytes layers, creating film harm, and at high fixations they frame dangerous totals.

There are an expected 60-80 million individuals on the planet who convey the beta

thalassemia quality alone. This is an unpleasant assessment and the genuine number of

Thalassemia significant patients is obscure because of the pervasiveness of thalassemia

in less created nations in the Middle East and Asia. Nations, for example, India, Pakistan

and Iran are seeing a vast increment of thalassaemia patients because of absence of

hereditary guiding and screening.

As per Pippard et al. (1979) and Pootrakul et al. iron over-burden in non

transfused thalassemia intermedia patients happens in light of expanded intestinal iron

retention because of erythropoiesis while in routinely transfused thalassemia major the

iron over burden is expected the breakdown of red platelets however the rate of iron

stacking is slower in thalassemia intermedia as contrast with thalassemia major,

intermedia patients would create confusions in the long run.
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Tanno et al. (2007) inspected 15 solid non thalassemic contributors and beta

thalassemic patients, sound volunteers had mean GDF15 serum levels of 450–50 pg/ml

contrasted with patients with GDF15 serum levels of 48,000 to 248,000 pg/ml, these

outcomes recommended that GDF15 over expression emerging from an extended

erthyroid compartment to contributes to iron overload in thalassemic syndromes by

inhibiting hepicidin expression.
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MATERIAL AND METHODS

3.1 Study Area

The region is named after the central command town Dera Ghazi Khan, which

was established about 500 years back by Ghazi Khan Mirrani. The cumulative section

of the area is 11,922 km2, lies between 29'- 34° to 31'-20° scopes and between 69'-53°

to 70'-54° East longitudes. It is limited on the North by D.I. Khan District of KPK on

the West by Musa Khel and Barkhan areas of Baluchistan, on the South by Rajan Pur,

and on the East by Muzaffar Garh and Leiah, isolating the later two locales by waterway

Indus (Figure 3.1). This district contains three Tehsils viz. D.G Khan, Taunsa, Kot chutta

and Tribal region (DGK Gazetteer, 1898; Census, 1998).

In Pakistan the information on innate marriage and its results particularly

hereditary disarranges is divided. Just few studies are accessible in which inbreeding

and its effects have been contemplated on preparatory levels in enormous urban areas

and huge metropolitan territories. No study has been propelled in the remote and

immature ranges.

This zone is very little alluring financially and geologically segregated along

these lines, this is a standout amongst the most suitable zones for the investigation of

inbreeding relational unions and its related impacts, including the nearness of pale

skinned person and thalassaemia.

Accordingly, in the present study we mean to evaluate inbreeding in pale

skinned person(albino) and thalassemia influenced families resident in Tuman Leghari

District D.G Khan located in south of the Punjab, Pakistan.

3.2 Data Collection

With a specific end goal to investigation of inbreeding in albino person and

thalassemia influenced families inhabitant in Tuman Leghari District Dera Ghazi Khan,

a questionnaire was planned and conveyed in the study region to gather the applicable

data amid the field review. For this field review, authorization was likewise acquired
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from the managerial powers i.e. administrator and councilors of various Union councils

of Tuman Leghari in D.G Khan to lead the study in residential communities, towns and

tribal ranges, which thusly turned out to be vital to get to, contact and speak with the

nearby groups. Families were drawn closer at their towns and homes where they were

informed about the study, its points and targets. With the assent of the family, the

information was gathered from the older folks or leader of the family accessible in the

town and home. The information gathering was finished in six months beginning from

September 2015 to February 2016.

During the overview, 406 families were met for information accumulation. For

the present concentrate, family is characterized as an accumulation of persons related

by blood or marriage, having the same salary source and living in the same home. No

criteria of incorporation or prohibition were received and all the inspected families

were incorporated into the investigations. The body of the information gathered includes

the accompanying ranges of demography and inbreeding: data about region, ethnicity,

marriage sorts, financial status of spouse, and instructive levels of companions before

marriage, and word related gathering of spouse before marriage. The particular point of

interest of different parameters is given underneath.

3.2.1 Ethnicity

Ethnicity implies a group of that individual fit in with as a result of shared

qualities, including hereditary and geological inceptions, social conventions, and dialects.

So, population is isolated into three fundamental ethnic groups i.e. Leghari, Khosa,

Saraiki other than Baloch.

3.2.2 Couple's Relationship and Marriage Types

The accurate relationship between the spouse and wife preceding marriage were

recorded. All the marriage sorts and parental connections were distinguished that include:

marriage between first cousin (FC), second cousin (SC), indirectly related (DR), and

relational unions between non-related (NR). The commonness and example of inbreeding

was assessed from sort of marriage unions. The marriage sort first cousin (FC), second

cousin (SC) and directly related (DR) relational unions were considered as ingrained
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relational unions in light of the fact that the hereditary effect of these relational unions

is purportedly substantially more genuine than other marriage sorts. Then again, non-

related relational unions (NR) were thought to be out reared.

3.2.3 Socio-monetary Status of Husband

Social and monetary parameters are the key requirements characterizing

different practices in our general public including the marriage design. For different

reasons, both parameters are joined and can't be interestingly delimited. In this way, social

and monetary components have been coordinated as financial status in the present study.

Three classes were characterized concerning spouse's financial status on the premise of

pay, sort and size of home, responsibility for and agrarian area, responsibility for and

other life solaces. These classes are: lower, center and more elevated amounts.

3.3 Families Studied (Clinical Basis)

The families were found out by recognizing proband amid the review for

inbreeding. At that point the families were gone by at their places of home. The senior

citizens and relatives of the families were met to get data about the pale skinned person

and thalassemia like hereditary issue and other important matters. The case history,

number of influenced people, number of eras included, the related imperfections assuming

any and onset of the hereditary sickness were painstakingly recorded. All the data

acquired was crosschecked by talking distinctive persons. For hereditary deduction a

broad family involving more than three eras was built for every family since three-era

family gives a pictorial representation of turmoil inside of a family and is the most

proficient approach to evaluate innate impacts on sickness and essential to perceive the

example of legacy of the confusion (Puri and Verma, 2004; Wattendorf and Hadley,

2005).
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3.4 Statistical Analysis

Every one of the information was broke down by utilizing chi-square test as a

part of a measurable programming bundle MiniTab 17 rendition. The standard techniques

and images portrayed by Bennett et al. (1995) were utilized for drawing family. What's

more, Cyrillic form 2.1.3 (Cherwell experimental distributed 1997, www.cherwell.com)

a family drawing programming was utilized for drawing family and ascertaining the

inbreeding co-productive. At that point the example of legacy of genetic issue considered

was concluded by watching the isolation or transmission of the turmoil inside of family.
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Figure 1.1: Map of Dera Ghazi Khan
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RESULTS

4.1 Data Collection

During information accumulation, 406 families were drawn nearer arbitrarily to

concentrate on the impacts of inbreeding. Ethnically the most astounding positive

reaction was found in Saraiki (other than Baloch) 47.30% than Leghari (32.26%) or

Khosa (20.44%). Table 4.1 presents relative numbers and percent frequencies of families

having a place with various ethnic groups and managerial ranges inside of the example.

The Saraiki other than Baloch, Khosa and Leghari families were 47.30%, 32.26% and

20.44%, respectively.

4.2 Marriages

4.2.1 Inbreed and Outbreed Marriages

Inbreeding relational unions were observed to be more common in Tuman

Leghari Tribe of D.G Khan District. The frequencies of such relational unions in various

ethnic groups were seen to be: Saraiki (other than Baloch) 46.24%, Leghari 35.10% and

Khosa 18.66%. (Table 4.2) The correlation of inbreeding relational unions and out-

breeding relational unions in various ethnic groups of Tuman Leghari tribe was observed

to be factually non-noteworthy.

Be that as it may, very noteworthy contrasts were found between the pervasive-

ness of inbreeding and outbreeding relational unions in all out example and in addition

inside of the ethnic groups, Leghari, and Khosa (X2=10.87 P<0.001, X2=47.45 P<0.001

and X2=03.73 P<0.001 respectively).

4.2.2 Distribution of Marriage sorts in Ethnic gatherings of Tuman Leghari Tribe

Among various marriage sorts, first cousin (FC) were more regular when

contrasted with all other marriage sorts, for example, second cousin (SC), directly

related (DR) and non-related (NR) with recurrence 38.67%, 26.11%, 21.18% and

14.04% separately. (Table 4.3) first cousin and non related relational unions were most
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pervasive in Khosa and when contrasted with other ethnic gatherings. Factual investigation

reveal the huge distinction among different sorts of relational unions in Leghari, Khosa

and Saraiki other than Baloch (X2=20.00 P<0.001).

4.3 Inbreeding and Outbreeding Relational Unions

The recurrence of inbreeding relational unions in all out populace was 85.96%.

Correspondingly in ethnic gatherings, the frequency of inbreeding relational unions was

44.70%, 36.10% and 19.20% in Saraiki other than Baloch, Leghari and Khosa separately.

Table 4.4 demonstrates the correlation of inbreeding and outbreeding relational unions

in Leghari, Khosa and Saraiki other than Baloch, which contrasted essentially (X2=10.87;

0.001 < P<0.005). A huge contrast was seen in Leghari and non-critical distinction saw

in Khosa and Saraiki other than Baloch with 10.87, 27.09 and 3.73 Chi values.

4.4 Mean Inbreeding Coefficient (F)

The mean inbreeding coefficient (F) for the aggregate population was ascertained

as 0.0287 Moreover, the mean inbreeding coefficients (F) for the Baloch and Saraiki

other than Baloch populations were likewise discovered high (Table 4.5). These evaluations

demonstrated the higher level of connection in Saraiki other than Baloch and Baloch

when contrasted with population.

4.5 Variables Effecting Rate of Inbreeding

There are various variables which have immediate or aberrant effect on the rate

of inbreeding. These variables incorporate, yet don't include every, social tie, rank,

financial conditions, family structure, instructive level of companions, religion and

topography. In the present study, the most critical components have been displayed

which incorporates: training (both male and female instruction), male financial status.

Instruction is constantly viewed as an essential component in choice of mate in every

single cultivated society.
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4.5.1 Male Education

With a specific end goal to survey the effect of male instruction on the marriage

sorts; the example was separated into three groups in light of male educating years at

the season of marriage. Subsequently, in complete examples, speaking to the lower,

center and larger amounts of male training included 81 (19.95%), 141 (34.72%) and

184 (45.32%) couples, individually. Male instruction observed to be measurably

noteworthy in Saraiki other than Baloch bunch (Table 4.5).

4.5.2 Female Education

To evaluate the effect of male instruction on the marriage sorts, the specimen

was partitioned into three groups in light of male educating years at the season of

marriage. In absolute specimens, speaking to the lower, center and more elevated

amounts of male training contained Leghari 114 (19.95%), Khosa 133 (34.72%) and

Saraiki other than Baloch 184 (45.32%) couples, respectively. Female instruction

observed to be factually huge in Khosa bunch (Table 4.6).

4.5.3 Socio-economic Status of Male

With a specific end goal to discover the effect of financial status of male on

marriage sorts, the example was separated into three gatherings taking into account

male financial status at marriage time. The aggregate specimen speaking to the lower,

center, and larger amounts contained Leghari 120 (29.56%), Khosa (131 (32.26%) and

Saraiki other than Baloch 155 (38.18%). The factual investigation reveals critical

results altogether and Leghari ethnic group (Table 4.7).

4.5.4 Socio-economic Status of Female

Keeping in mind the end goal to discover the effect of financial status of female

on marriage sorts, the specimen was separated into three gatherings in light of male

financial status at marriage time. The aggregate example speaking to the lower, center,

and larger amounts involved Leghari 108 (26.60%), Khosa (152 (37.44%) and Saraiki
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other than Baloch 146 (35.96%). The factual investigation reveals critical results in all

out example, Leghari and Saraiki other than Baloch ethnic groups (Table 4.8).

4.6 Effect of Inbreeding

During the study, 39 concerned couples, having influenced youngsters or one

hereditarily influenced tyke with positive history, were distinguished. To contemplate

the impact of marriage sorts on particular gathering of hereditary issue, these couples

were separated into two gatherings, for example, skin issue, and thalassemia. The

quantity of pale skinned person and thalassemia couples were 13 (33.33%) and 26

(66.67%) separately (Table 4.9). Over all the distressed couples with Thalassemia were

discovered most pervasive in the example. On ethnic base, 33.33%, 10.26% and 56.41%

of aggregate harrowed couples were observed to be connected with the Leghari, Khosa

and Saraiki other than Baloch amasses individually. Inbreeding relational unions were

discovered endemic in harrowed couples (100%) when contrasted with all inclusive

community (00%). In various gatherings of burdened couples taking into account

hereditary scatters, inbreeding was discovered 100% in both albino person and

thalassemia (Table 4.10).

The recurrence of inbreeding relational unions in the specimen of harassed

couples was 100% with mean inbreeding co-effective was observed to be 0.0287.

Measurably huge distinction was found in the middle of inbreeding and outbreeding

couples in the specimen (X2=00 P<0.001) (Table 4.11). Information on relational

unions in non-affected and affected groups of various ethnic groups was discovered

measurably noteworthy in chi-test (X2=24.42) and in various sorts of relational unions

FC (38.92), SC (25.86%), DR (21.18%), and NR (14.04%) were likewise factually huge.

If there should be an occurrence of albino person and thalassemia couples, thalassemia

was found to exceptionally huge in all marriage sorts (i.e. X2=11.69) (Tables 4.12, 4.13

and 4.14).

Information on youngsters in Leghari, Khosa and Saraiki other than Baloch

were measurably huge in both affected and non-affected (Table 4.15-4.16). If there

should arise an occurrence of information on number of youngsters in Leghari, Khosa
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and Saraiki other than Baloch in albino person were discovered lesser in number and in

thalassemia very huge in chi- test (Table 4.17-4.18).

Mindfulness about albino person, thalassemia and conduct of parents, relatives,

society toward albino people and thalassemic were discovered factually huge (Table

4.19 and 4.20).

Table 4.1: Data summary on basis of tribes in Tuman Leghari Dera Ghazi Khan

Ethnicity Number Percentage

Leghari 131 32.26

Khosa 83 20.44

Saraiki Other than Baloch 192 47.00

Total 406

Table 4.2: Statistical analysis for comparison of inbreeding and out breeding
marriages between Leghari, Khosa and Saraiki other than Baloch
couples from Tuman Leghari

Samples Inbreeding Outbreeding Total X2

Leghari 126 (35.10%) 05 (10.64%) 131 (32.26%) 10.87 (P<0.001)

Khosa 67 (18.66%) 16 (34.04%) 83 (20.44%) 47.45 (P<0.001)

Saraiki Other
than Baloch

166 (46.24%) 26 (55.32%) 192 (47.00%) 03.73 (P<0.001)

359 (88.42%) 47 (11.58%) 406 34.05 (P<0.001)
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Figure 4.1: Comparison of inbred and out bred marriages between Leghari, Khosa
and Saraiki other than Baloch couples from Tuman Leghari
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Table 4.3: Distribution of marriage types in ethnic groups of Tuman Leghari Tribe

Types of
Marriages

F Leghari Khosa Non Baloch Total

FC 0.3821 49 (37.40%) 36 (43.37%) 72 (37.50%) 157 (38.67%)

SC 0.1301 37 (28.24%) 16 (19.28%) 53 (27.60%) 106 (26.11%)

DR 0.1085 40 (30.53%) 15 (18.07%) 31 (16.15%) 86 (21.18%)

NR 0 05 (3.83) 16 (19.28%) 36 (18.75%) 57 (14.04%)

Total 0.1354 131 (32.27%) 83 (20.44%) 192 (47.29%) 406

X2= 20.00 P> 0.001

Table 4.4: Comparison of inbred and outbreed marriages in Leghari, Khosa and
Saraiki other than Baloch

Sample Mean F IM OM Total X2

Leghari 0.0301 126 (35.10%) 05 (10.64%) 131 (32.27%) 10.87 P < 0.001

Khosa 0.0256 67 (18.66%) 16 (34.04%) 83 (20.44%) 47.45 P<0.001

Saraiki other
than Baloch

0.0303 166 (46.24%) 26 (55.32%) 192 (47.29%) 3.73 P < 0.001

Total 0.0287 359 (88.42%) 47 (11.58%) 406 16.160.001<P<0.005

X2=16.16; 0.005< P < 0.001

IM= Inbreeding marriages OM= Out breeding marriages
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Table 4.5: Inbreeding coefficient (F), inbreeding and outbreeding marriages with
respect to husband’s education

Population Mean F and
Inbreeding

             Husband’s education level Total

Lower Middle Higher

Mean Inbreeding coefficient (F) 0.0272 0.0292 0.0311

Inbreed 16 27 39 82
Leghari

Outbreed 11 17 21 49

Total 27 44 60 131

X2= 0.33 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0291 0.0301 0.0251

Inbreed 10 17 24 51
Khosa

Outbreed 07 12 13 32

Total 17 29 37 83

X2= 0.26 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0303 0.0249 0.0310

Saraiki other
than Baloch

Inbreed 22 37 48 107

Outbreed 15 31 39 85

Total 27 68 87 192

X2= 4.07 P>0.001

Mean Inbreeding coefficient F 0.0290 0.0249 0.0271

Inbreed 48 81 111 240
Total

Outbreed 33 60 73 166

Total 81 141 184 406

X2=0.21 P>0.001
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Table 4.6: Inbreeding coefficient (F), inbreeding and outbreeding marriages
with respect to the Female’s educational level

Population Mean F and
Marriage type

Female’s education level Total

Lower Middle Higher

Mean Inbreeding coefficient F 0.0261 0.0279 0.0301

Inbreed 31 18 37 86
Leghari

Outbreed 13 11 21 45

Total 44 29 58 131

X2=0.64 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0302 0.0305 0.0307

Inbreed 15 21 14 50
Khosa

Outbreed 07 09 17 33

Total 22 30 31 83

X2=40.96 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0280 0.0202 0.0278

Inbreed 31 43 44 118Saraiki other
than Baloch

Outbreed 17 31 26 74

Total 48 74 70 192

X2=0.69 P>0.001

Mean Inbreeding coefficient F 0.0265 0.0271 0.0222

Inbreed 77 82 95 254
Total

Outbreed 37 51 64 152

Total 114 133 159 406

X2=2.61 P>0.001
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Table 4.7: Inbreeding coefficient (F), inbreed and outbreed marriages with respect
to socioeconomic status of male

Population Mean F and
Marriage type

Male’s Socioeconomic status Total

Lower Middle Higher

Mean Inbreeding coefficient F 0.0211 0.0256 0.0215

Inbreed 34 21 40 95
Leghari

Outbreed 17 13 06 36

Total 51 34 46 131

X2=8.55 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0311 0.0301 0.0305

Inbreed 13 19 17 49
Khosa

Outbreed 09 11 14 34

Total 22 30 31 83

X2=1.02 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0256 0.0298 0.0227

Inbreed 23 37 48 108Saraiki other
than Baloch

Outbreed 24 30 30 84

Total 47 67 78 192

X2=1.67 P>0.001

Mean Inbreeding coefficient F 0.0311 0.0305 0.0301

Inbreed 70 77 105 252
Total

Outbreed 50 54 50 154

Total 120 (29.56%) 131 (32.26%) 155 (38.18%) 406

X2=8.32 P>0.001
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Table 4.8: Inbreeding coefficient (F), inbreeding and outbreeding marriages with
respect to the Female’s educational level

Population Mean F and
Marriage type

Female’s socioeconomic status Total

Lower Middle Higher

Mean Inbreeding coefficient F 0.0231 0.0241 0.0253

Inbreed 27 19 39 85
Leghari

Outbreed 16 18 12 46

Total 43 37 41 131

X2=9.05 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0256 0.0271 0.0278

Inbreed 13 23 19 55
Khosa

Outbreed 08 11 09 28

Total 21 34 28 83

X2=0.21 0.90 < P<0.75

Mean Inbreeding coefficient F 0.0311 0.0321 0.0325

Inbreed 29 45 49 123Saraiki other
than Baloch

Outbreed 15 36 18 69

Total 44 71 67 192

X2=6.28 P>0.001

Mean Inbreeding coefficient F 0.0341 0.0361 0.0357

Inbreed 69 87 107 263
Total

Outbreed 39 65 39 143

Total 108 (26.60%) 152 (37.44%) 146 (35.96%) 406

X2= 8.4 P>0.001
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Table 4.9: Data collection summary of affected couples

Genetic Disorder
Ethnic Group

Albino Thalassaemia
Total

Leghari 02 (15.38%) 11 (42.31%) 13 (33.33%)

Khosa 00(0%) 04 (15.39%) 04 (10.26%)

Saraiki other non-Baloch 11 (86.62%) 11 (42.30%) 22 (56.41%)

Total 13 26 39

Table 4.10: Distribution of inbreeding and outbreeding marriages among affected
couples with respect to the disorder

Genetic Disorder
Marriage Types

Albino Thalassaemia
Total

Inbreeding 13 (100%) 26 (100%) 39 (100%)

Outbreeding 00(0%) 00 (00.00%) 00 (00.00%)

Total 13 26 39

Table 4.11: Distribution of inbred and outbreed marriages and mean (F) values
among afflicted couples with respect to the Disorder

                       Genetic Disorder
Marriage Types

Albino Thalassaemia
Total

F 0.0291 0.0302 ---

Inbreeding 13 (100%) 26 (100%) 39 (100%)

Outbreeding 00 00 00

Total 13 26 39

X2 00 00 00

Significance Significant
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Table 4.12: Data on marriages in non affected and affected families

Sr. Tribe F.C S.C D.R N.R Total X2

1 Leghari 44 (27.85%) 37(35.23%) 32(37.21%) 5(08.77%) 118(29.06%) 11.67

2 Khosa 33(20.88%) 15(14.28%) 15(17.46%) 16(28.07%) 79(19.45%) 03.05

3 Saraiki
other
than
Baloch

60(37.97%) 44(41.90%) 30(34.88%) 36(63.15%) 170(04.18%) 05.70

4 Affected
families

21(13.29%) 09(08.57%) 09(10.47%) 00(00.00%) 39(09.60%) 04.00

Total 158(38.91%) 105(25.86%) 86(21.18%) 57(14.04%) 406 24.42

Table 4.13: Data on number of affected albino families

Sr. Tribe F.C S.C D.R N.R Total X2

1 Leghari 02 (25%) - - - 02 (15.38%) 0.5

2 Khosa - - - - - 00

3 Saraiki 06 (75%) 04 (100%) 01 (100%) - 11 (84.62%) 0.49

Total 08 (61.53%) 04 (30.77%) 01 (7.69%) 00 13 0.99

F.C = First Cousin S.C = Second Cousin D.R = Distantly related N.R = Non-related

Table 4.14: Data on number of thalassemia affected families

Sr. Tribe F.C S.C D.R N.R Total X2

1 Leghari 03 (25%) - 08 (100%) - 11 (42.31%) 9.66

2 Khosa 03 (25%) 01 (16.66%) - - 04 (15.38%) 050

3 Saraiki
other than
Baloch

06 (50%) 05 (83.33%) - - 11 (42.31%) 1.53

Total 12 (46.15%) 06 (23.08%) 08 (30.77%) 00 26 11.69
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Table 4.15: Data on number of children in non affected families

Number of children in non-affected families

1st cousin 2nd cousin Distantly related Non-related

Sr. Tribe

M F M F M F M F

Total X2

1 Leghari 77(32.35%) 29 (38.16%) 78 (42.39%) 27 (39.13%) 50(31.85%) 34(41.97%) 15(16.48%) 05(08.77%) 315(33.05%) 25.8

2 Khosa 56(23.53%) 13(17.11%) 28 (15.22%) 13(18.84%) 28(17.83%) 08(09.88%) 30(32.96%) 22(38.6%) 198(20.77%) 24.46

3 Saraiki 105(44.12%) 34(44.73%) 78 (42.39%) 29(42.03%) 79(50.32%) 39(48.15%) 46(50.54%) 30(52.63%) 440(46.17%) 2.86

Total 238(24.97%) 76(07.97%) 184(19.30%) 69(07.24%) 157(16.47%) 81(08.5%) 91(09.55%) 57(05.98%) 953 53.12

Table 4.16: Data on number of children of affected families

Number of children in Affected families

1st cousin 2nd cousin Distantly related Non-related

Sr. Tribe

M F M F M F M F

Total X2

1 Leghari 18(33.96%) 05(17.24%) - - 10(45.45%) 09(56.25%) 02(40%) 01(25%) 45(27.11%) 7.13

2 Khosa 16(30.19%) 10(34.48%) - - 09(40.91%) 05(31.25%) 01(20%) 01(25%) 42(25.30%) 3.72

3 Saraiki 19(35.85%) 14(48.28%) 21(100%) 16(100%) 03(13.64%) 02(12.5%) 02(40%) 02(50%) 79(47.6%) 30.94

Total 53(31.92%) 29(17.47%) 21(12.65%) 16(09.64%) 22(13.25%) 16(09.64%) 05(03.01%) 04(02.41%) 166 41.79
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Table 4.17: Data on children of albino affected families

Number of children in Albino affected families

1st cousin 2nd cousin Distantly related Non-related

Sr. Tribe

M F M F M F M F

Alive Dead

Total X2

1 Leghari 01(14.29%) 01(14.67%) - - - - - - 02(08.33%) - 02(04.34%) 1.31

2 Khosa - - - - - - - - - - 0 0

3 Saraiki 07(15.91%) 06(85.71%) 07(100%) 01(100%) 01(100%) - - - 22(91.67%) - 44(95.66%) 0.14

Total 08(17.02%) 07(14.89%) 07(14.89%) 01(02.12%) 01(02.12%) 0 0 0 24 (48.94%) 0 46 1.45

Table 4.18: Data on children of thalassemia affected families

Number of children in Thalassaemia affected families

1st cousin 2nd cousin Distantly related Non-related

Sr. Tribe

M F M F M F M F

Alive Dead

Total X2

1 Leghari 02(10.52%) 02(11.76%) - - 13(100%) 12(100%) - - 29(38.16%) - 58(37.91%) 28.83

2 Khosa 05(26.32%) 08(47.06%) - - - - - - 13(17.11%) 01(100%) 26(17.00%) 14.03

3 Saraiki 12(63.16%) 07(41.18%) 11(100%) 04(100%) - - - - 34(44.73%) - 68(44.44 10.65

Total 19(12.42%) 17(11.11%) 11(07.19%) 04(02.61 13(08.5%) 12(07.84%) 00 00 76(49.67%) 01(0.65%) 153 53.51
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Table 4.19: Awareness about albino and thalassemia

Genetic Treatable Not
treatable

Medicinal
effect

Curse Superstitious Ignore

290(71.43%) 37 (9.11%) 27 (6.65%) 10 (2.46%) 08(1.97%) 04 (0.99%) 30(7.39%)

Table 4.20: Behavior of the parents, relatives and society

Behavior Type Parents Relatives Society

Good 218 (53.69%) 191 (47.04%) 187 (46.06%)

Bad 43 (10.59%) 71 (17.49%) 72 (17.73%)

Ignore 120 (29.56%) 123 (30.29%) 127 (31.28%)

Mercy 25 (6.16%) 21 (5.17%) 20 (4.93%)

Total 406 406 406
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4.7 Clinical Study of Affected Families

The most extreme number of individuals both influenced and in addition

typical, of the considerable number of families was physically and clinically analyzed.

The subjects were taken to the region head quarter hospital center Dera Ghazi Khan or

private facilities for this reason. Clinical studies as indicated by the prerequisite of

turmoil were performed on chose people to affirm the hereditary issue. Extraordinary

consideration was taken in inspecting the patients so as not to miss any related disorder.

4.7.1 Families Studied

For the study displayed here, thirty nine families are incorporated. In which

thirteen families/couples are influenced with albino person and twenty six families/

couples are influenced with thalassemia. Family (A, B) speak to Leghari while (C, D,

E, F, G, H, I, J, K, L, M) articulate to Saraiki other than Baloch with albino affected.

Twenty six (A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, V, W, X, Y, Z)

with thalassemia were determined from various union councils of Tuman Leghari of

Dera Ghazi Khan District.

4.7.2 Albino Affected Families

4.7.2.1 Leghari

In Leghari Tribe two families/couples were pale skinned person influenced

(albino), their clinical perceptions were seen as.

Family A

The family "A" dwells in a town Choti Bala of Tuman Leghari Dera Ghazi

Khan and has a place with Leghari Tribe. The relatives usually get within the family

due to close kinship, therefore the history of affected person shows, it is by the female

having mutant gene controlling the disorder which is transmitted in autosomal recessive

pattern. The age of the influenced child is two year.
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Family B

The family "B" dwells in Choti Bala of Dera Ghazi Khan and has a place with

Leghari tribe. The relatives customarily wed inside of the family, which bring about

innate relational unions. The relatives usually get marriage within the family due to

close kinship, therefore the history of affected person shows, it is by the female having

mutant gene controlling the disorder which is transmitted in autosomal recessive

pattern. The age of the influenced child is 15 year.

4.7.2.2 Saraiki other than Baloch

In Saraiki other than Baloch eleven families/couples with pale skinned person

influenced were clinically seen as:

Family C

The family "C" lives in a Basti Gud Pur of Dera Ghazi Khan and has a place

with Saraiki standing Machii. The relatives customarily wed inside of the family. The

family history demonstrates two influenced male and one influenced female. As the

sickness controlling quality shows up in both guys and females, influenced people are

delivered by typical folks in the wake of avoiding the eras in this way proposing the

characteristic is transmitted in the autosomal passive mode.

Family D

The family "D" dwells in a Basti Khosa of Dera Ghazi Khan has a place with

rank Machii. The relatives generally wed inside of the family and result in innate

marriage. The family history shows one influenced male. The age of the influenced

individual is 15 year. As the infection controlling attribute shows up in males and

females consequently recommending that the quality is transmitted in the autosomal

latent mode.
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Family E

The family "E" lives in a town Gubra close Dera Ghazi Khan has a place with

Trawni rank. The relatives customarily wed inside of the family and result in innate

relational unions. The family history shows two influenced male. The times of the

influenced people are 50 and 60 years. As the ailment controlling quality shows up in

both males and females, influenced people are delivered by ordinary folks in the wake

of skirting the eras in this manner recommending that the attribute is transmitted in the

autosomal recessive mode.

Family F

The family "E" lives in Sakhi Sarwar town close Dera Ghazi Khan has a place

with Maddati rank. The relatives customarily wed inside of the family and result in

innate relational unions. The family history shows one influenced male. The age of the

influenced individual is 19 years. As the infected peoples are created by ordinary folks

in the wake of avoiding the eras along these lines recommending that the characteristic

is transmitted in the autosomal latent mode.

Family G

The family "G" lives in Kot Chutta town close Dera Ghazi Khan fits in with

Bhatti standing. The relatives generally wed inside of the family and result in ingrained

relational unions. The family history demonstrates one influenced male. The age of the

influenced individual is 12 years. As the illness controlling characteristic shows up in

males and females, influenced people are created by typical folks subsequent to

avoiding the eras in this way proposing the attribute is transmitted in the autosomal

passive mode.

Family H

The family "H" dwells in Sakhi Sarwar (Jumma MOR) close Dera Ghazi Khan

has a place with Khaliq Dadani position. The relatives customarily wed inside of the

family and result in ingrained relational unions. The family history demonstrates one
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influenced male. The age of the influenced individual is 35 years. As the illness

controlling characteristic shows up in males and females in this manner proposing that

the quality is transmitted in the autosomal latent mode.

Family I

The family "I" dwells in a town Rojhani close Sakhi Sarwar town of Dera Ghazi

Khan has a place with Malik position. The relatives customarily wed inside of the family

and result in ingrained relational unions. The family history demonstrates one influenced

male. The age of the influenced individual is 10 years. As the illness controlling

characteristic shows up in males and females, influenced people are created by ordinary

folks subsequent to skirting the eras in this manner proposing that the quality is

transmitted in the autosomal passive mode.

Family J

The family "J" dwells in a town close Choti Road of Dera Ghazi Khan fits in

with Bhutta rank. The relatives customarily wed inside of the family and result in

ingrained relational unions. The family history demonstrates one influenced male. The

age of the influenced individual is 2 years. As the illness controlling characteristic

shows up in males and females, influenced people are created by typical folks

subsequent to skirting the eras along these lines proposing that the quality is transmitted

in the autosomal latent mode.

Family K

The family "K" dwells in Sakhi Sarwar close Dera Ghazi Khan fits in with

Gamoli rank. The relatives customarily wed inside of the family and result in ingrained

relational unions. The family history demonstrates one influenced male. The age of the

influenced individual is 18 years. As the illness controlling characteristic shows up in

males and females, influenced people are created by typical folks subsequent to skirting

the eras along these lines proposing that the quality is transmitted in the autosomal

latent mode.
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Family L

The family "L" dwells in Maimori close Dera Ghazi Khan has a place with

Bundoani standing. The relatives customarily wed inside of the family and result in

ingrained relational unions. The family history shows one influenced male. The age of

the influenced individual is 60 years. As the ailment controlling quality shows up in

both guys and females, influenced people are created by typical folks in the wake of

skirting the eras in this way proposing the characteristic is transmitted in the autosomal

latent mode.

Family M

The family "M" lives in Choti Bala close Dera Ghazi Khan has a place with

Bhatti position. The relatives customarily wed inside of the family and result in

ingrained relational unions. The family history shows 4 influenced male and one

influenced female. The periods of the influenced people shift from 11 to 60 years. As

the illness controlling quality shows up in both guys and females, influenced people are

created by typical folks in the wake of skirting the eras in this way proposing the

attribute is transmitted in the autosomal passive mode.

4.7.3 Clinical Features of Albino

Aforementioned pale skinned people families have regular side effects

identified with eye capacity was watched like Rapid, automatic forward and backward

development of the eyes, Inability of both eyes to stay coordinated at the same indicate

or move as one and Sensitivity to light. Eye shading can extend from light blue to

chestnut and may change with age.

The absence of shade in the hued part of the eyes (irises) makes them to some

degree translucent. This implies the irises can't totally piece light from entering the eye.

As a result of this, light-hued eyes may seem red in some lighting. This happens in light

of the fact that you're seeing light reflected off the back of the eye and going retreat

through the iris again — like the red-eye that happens in a glimmer photograph.
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Figure 4.2: Family pedigrees with Albino demonstrating autosomal latent method of
inheritance. Circles speak to females, squares speak to guys. Filled circles
speak to influenced people. Cross lines at the images show perished
people.

Figure 4.3: Some Albino affected individuals in Tuman Leghari
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4.8 Thalassemia Affected Families

Twenty six (A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, V, W,

X, Y, Z) with thalassemia were learned from various union councils of Tuman Leghari

of Dera Ghazi Khan District. Eleven Families/couples has a consign with Leghari (A,

B, C, D, E, F, G, H, I, J, K, Four to Khosa L, M, N, O and Eleven to Saraiki other than

Baloch, P, Q, R, S, T, U, V, W, X, Y, Z).

4.8.1 Leghari

Family A

The family "A" lives in Basti lound close Choti Zareen of Dera Ghazi Khan has

a place with Ramdani position. The relatives generally wed inside of the family and

result in ingrained relational unions. The family history demonstrates one influenced

male. The times of the influenced individual are 9 years. As the sickness controlling

characteristic shows up in males and females, influenced people are created by typical

folks in the wake of avoiding the eras along these lines recommending that the quality

is transmitted in the autosomal latent mode.

Family B

The family "B" dwells in Choti Bala close Dera Ghazi Khan has a place with

Bughlani rank. The relatives customarily wed inside of the family and result in

ingrained marriages. The family history demonstrates one influenced male and two

influenced female. The times of the influenced people differ from 4 to 9 years. As the

illness controlling attribute shows up in males and females, influenced people are

created by typical folks in the wake of skirting the eras hence recommending that the

characteristic is transmitted in the autosomal latent mode.

Family C

The family "C" dwells in Choti Bala close Dera Ghazi Khan has a place with

Bughlani rank. The relatives customarily wed inside of the family and result in ingrained

relational unions. The family history demonstrates 2 influenced females. As the infection
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controlling attribute shows up in males and females, influenced people are delivered by

typical folks in the wake of skirting the eras along these lines proposing that the

characteristic is transmitted in the autosomal passive mode.

Family D

The family "D" lives in Choti Bala close Dera Ghazi Khan fits in with Bughlani

standing. The relatives generally wed inside of the family and result in innate marriages.

The family history shows one influenced male. The age of the influenced individual is

5 years. As the infection controlling quality shows up in both guys and females,

influenced people are delivered by ordinary folks in the wake of avoiding the eras in

this way recommending the characteristic is transmitted in the autosomal passive mode.

Family E

The family "E" dwells in Choti Bala close Dera Ghazi Khan has a place with

Bughlani standing. The relatives customarily wed inside of the family and result in

innate relational unions. The family history shows one influenced male and one

influenced female. The times of the influenced people are from 2 to 3 years. As the

malady controlling attribute shows up in guys and females, influenced people are

created by typical folks in the wake of avoiding the eras in this way proposing the

characteristic is transmitted in the autosomal latent mode.

Family F

The family "F" dwells in Choti Zareen town close Dera Ghazi Khan has a place

with Gulliani standing. The relatives customarily wed inside of the family and result in

innate relational unions. The family history shows one influenced male and one

influenced female. The times of the influenced people shift from 11 to 60 years. As the

ailment controlling characteristic shows up in guys and females, influenced people are

created by ordinary folks in the wake of avoiding the eras therefore recommending that

the attribute is transmitted in the autosomal latent mode.
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Family G

The family "G" lives in Choti close Dera Ghazi Khan has a place with Gulliani

position. The relatives customarily wed inside of the family and result in innate relational

unions. The family history shows one influenced female. The age of the influenced

people is 11 years. As the illness controlling quality shows up in both guys and females,

influenced people are delivered by ordinary folks in the wake of skirting the eras

consequently recommending that the attribute is transmitted in the autosomal passive

mode.

Family H

The family "H" lives in Salehon Wala close Dera Ghazi Khan has a place with

Jamoani station. The relatives customarily wed inside of the family and result in innate

relational unions. The family history demonstrates 1 influenced male. The age of the

influenced individual is 1 year. As the illness controlling attribute shows up in guys and

females, influenced people are delivered by typical folks in the wake of skirting the

eras in this way recommending the quality is transmitted in the autosomal latent mode.

Family I

The family "I" lives in Salehon wala close Dera Ghazi Khan has a place with

Jamoani station. The relatives customarily wed inside of the family and result in innate

relational unions. The family history demonstrates 1 influenced male. The age of the

influenced individual is 5 years. As the illness controlling attribute shows up in males

and females, influenced people are delivered by typical folks in the wake of skirting the

eras in this way recommending the quality is transmitted in the autosomal latent mode.

Family J

The family "J" lives in Fort Munro close Dear Ghazi Khan has a place with

Shahwani standing. The relatives customarily wed inside of the family and result in

innate relational unions. The family history demonstrates 1 influenced male. The age of

the infected individual 8 years. As the illness controlling attribute shows up in males

and females, influenced people are created by ordinary folks in the wake of avoiding
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the eras in this manner recommending that the quality is transmitted in the autosomal

latent mode.

Family K

The family "K" lives in Choti Bala close Dera Ghazi Khan has a place with

Bughlani rank. The relatives customarily wed inside of the family and result in innate

relational unions. The family history shows 1 influenced male. The age of the

influenced individual is 12 years. As the ailment controlling quality shows up in both

guys and females, influenced people are created by ordinary folks subsequent to

skirting the eras along these lines proposing that the characteristic is transmitted in the

autosomal latent mode.

4.8.2 Khosa

Family L

The family "L" lives in Haiderwala close Dera Ghazi Khan has a place with

Khosa rank. The relatives customarily wed inside of the family and result in innate

relational unions. The family history shows 1affected male. The age of the influenced

singular is 3 years. As the ailment controlling quality shows up in both guys and

females, influenced people are created by ordinary folks subsequent to skirting the eras

along these lines proposing that the characteristic is transmitted in the autosomal latent

mode.

Family M

The family "M" dwells in Qureshi wala close Dera Ghazi Khan has a place with

Bundoani rank. The relatives customarily wed inside of the family and result in innate

relational unions. The family history demonstrates 1 influenced male. The age of the

influenced individual is 1 year. As the ailment controlling characteristic shows up in

males and females, influenced people are created by typical folks subsequent to

avoiding the eras therefore proposing that the attribute is transmitted in the autosomal

latent mode.
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Family N

The family "N" dwells in Qureshi wala close Dera Ghazi Khan fits in with

Khosa station. The relatives generally wed inside of the family and result in innate

relational unions. The family history demonstrates 1 influenced male. The age of the

influenced individual is 6 years. As the ailment controlling characteristic shows up in

males and females, influenced people are delivered by ordinary folks subsequent to

avoiding the eras in this way proposing the quality is transmitted in the autosomal latent

mode.

Family O

The family "O" dwells in machiwala close Dera Ghazi Khan fits in with buzdar

station. The relatives generally wed inside of the family and result in innate relational

unions. The family history demonstrates one influenced female. The age of the

influenced individual is 11 years. As the ailment controlling characteristic shows up in

males and females, influenced people are delivered by ordinary folks subsequent to

avoiding the eras in this way proposing the quality is transmitted in the autosomal latent

mode.

4.8.3 Saraiki other than Baloch

Family P

The family "P" dwells in Choti Bala close Dera Ghazi Khan has a place with

sohrani position. The relatives customarily wed inside of the family and result in innate

relational unions. The family history shows 2 influenced female 1 is kicked the bucket.

The age of the influenced individual is 6 years. As the ailment controlling characteristic

shows up in males and females, influenced people are created by typical folks in the

wake of skirting the eras in this way proposing the attribute is transmitted in the

autosomal latent mode.
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Family Q

The family "Q" lives in Choti zareen close Dera Ghazi Khan has a place with

sanghi rank. The relatives generally wed inside of the family and result in innate relational

unions. The family history shows 1 influenced male. The age of the influenced individual

is 12 years. As the malady controlling quality shows up in both guys and females,

influenced people are delivered by ordinary folks in the wake of skirting the eras

subsequently recommending that the characteristic is transmitted in the autosomal

latent mode.

Family R

The family "R" lives in mehter colony close Dera Ghazi Khan has a place with

jarh rank. The relatives customarily wed inside of the family and result in innate

relational unions. The family history exhibited in the pedigree.

Family S

The family ‘S’ resides in doratta near Dera Ghazi Khan belongs to jarh caste.

The family members traditionally marry within the family and result in inbred marriages.

The family history indicates 1 affected male. The age of the affected individual is 5 years.

As the disease controlling trait appears in both males and females, affected individuals

are produced by normal parents after skipping the generations thus suggesting that the

trait is transmitted in the autosomal recessive mode.

Family T

The family ‘T’ resides in chak nagar near Dera Ghazi Khan belongs to nangri

caste. The family members traditionally marry within the family and result in inbred

marriages. The family history indicates 1 affected male. The age of the affected individual

is 2 years. As the disease controlling trait appears in both males and females, affected

individuals are produced by normal parents after skipping the generations thus

suggesting that the trait is transmitted in the autosomal recessive mode.
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Family U

The family ‘U’ resides in Choti Bala near Dera Ghazi Khan belongs to nangri

caste. The family members traditionally marry within the family and result in inbred

marriages. The family history indicates 2 affected male and 3 affected female. The ages

of the affected individuals vary from 11 to 16 years. As the disease controlling trait

appears in both males and females, affected individuals are produced by normal parents

after skipping the generations thus suggesting that the trait is transmitted in the

autosomal recessive mode.

Family V

The family ‘V’ resides in shero near kot chutta belongs to Mian caste. The

family members traditionally marry within the family and result in inbred marriages.

The family history indicates 1 affected male. The age of the affected individual is 10 years.

As the disease controlling trait appears in both males and females, affected individuals are

produced by normal parents after skipping the generations thus suggesting that the trait

is transmitted in the autosomal recessive mode.

Family W

The family ‘W’ resides in Choti Bala near Dera Ghazi Khan belongs to ghallu

caste. The family members traditionally marry within the family and result in inbred

marriages. The family history indicates 1 affected male and one affected female. The

ages of the affected individuals are 7, 11 years. As the disease controlling trait appears

in both males and females, affected individuals are produced by normal parents after

skipping the generations thus suggesting that the trait is transmitted in the autosomal

recessive mode.

Family X

The family ‘X’ resides in makoray wala near Dera Ghazi Khan belongs to jarh

caste. The family members traditionally marry within the family and result in inbred

marriages. The family history indicates 1 affected male. The age of the affected individual

is 14 years. As the disease controlling trait appears in both males and females, affected
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individuals are produced by normal parents after skipping the generations thus

suggesting that the trait is transmitted in the autosomal recessive mode.

Family Y

The family ‘Y’ resides in Choti Bala near Dera Ghazi Khan belongs to nangri

caste. The family members traditionally marry within the family and result in inbred

marriages. The family history indicates 1affected male. The age of the affected individual

is one year. As the disease controlling trait appears in both males and females, affected

individuals are produced by normal parents after skipping the generations thus suggesting

that the trait is transmitted in the autosomal recessive mode.

Family Z

The family ‘Z’ resides in Choti Bala near Dera Ghazi Khan belongs to nangri

caste. The family members traditionally marry within the family and result in inbred

marriages. The family history indicates 1 affected male. The age of the affected individual

is 2 years. As the disease controlling trait appears in both males and females, affected

individuals are produced by normal parents after skipping the generations thus

suggesting that the trait is transmitted in the autosomal recessive mode.

4.9 Clinical Features of Thalassemia

In above mentioned families affected with Thalassemia the symptoms observed

related to growth problems – not putting on weight or growing in height. Anaemia – red

blood cell deficiency, leading to tiredness, weakness and shortness of breath. Jaundice

– yellowing of the skin and whites of the eyes. Regular transfusion of blood from

donors.
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Figure 4.4: Family pedigree with thalassemia demonstrating autosomal suppressed
method of legacy. Circles speak to females, squares speak to guys. Filled
circles speak to influenced people. Cross lines at the images show perished
people.

a)                            b)

Figure 4.5: Some thalassemia affected individuals in Tuman Leghari
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DISCUSSION

In this study, a questionnaire was distributed to distinguish different types of

marriages, for examples, particularly the inbreeding marriages and to evaluate its effect

on the population of Tuman Leghari resident of D.G. Khan District of Punjab Province.

The number of inhabitants in Indian sub-continent is stratified into a large number of

inbreeding groups and individuals can't wed outside their families as a result of family

unit and status ties (Gadgil et al., 1998). In the present study, our outcomes furthermore

demonstrated that 70.52% marriages in the overall population and relational unions in

all inclusive community respectively 35.10%, 18.66% and 46.24% are inbred (Table 4.2

and 4.3). The preference for inbreeding relational unions is for the most part in light of

ethnicity and tribal/group/place association. Inside of the limits of inbreeding characterized

by the above parameters, close inbreeding unions are particular because of a coinciding

of key elements of groups and individual-level foundation essentials. This study revealed

a high rate of inbreeding 88.42% with 0.0201 mean coefficients of inbreeding by and

large population (Table 4.4) our outcomes are in accord with the results of a past study

aimed at Pakistan level by Hussain (2001); Bittles (1988); Amin (2007).

Some of the possible reasons of high frequency of inbreeding may be:

1) Tribalism is intensely recognized in progress account of population understudy.

It is basic imbued human propensity for recognizing oneself as far as gathering

of study one's own particular group as by one means or another “unique” and

better than other groups and of upsetting communal interaction with individuals

from the other groups.

2) High rate of inbreeding alongside the variables like geological conditions,

antagonistic method for transportation, destitution, and ignorance that have

confined the human developments, came about the population stratification into

little common groups where decision of proper companion gets to be constrained

outside family.
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3) More distant family culture presence in the range expands shot of inbreeding.

This study revealed a high rate of inbreeding in ethnic population like Leghari

(35.10%). Khosa (18.66%) and Saraiki other than Baloch (46.24%) (Table 4.4).

These ethnic gatherings varied essentially from each other regarding inbreeding

relational unions.

Shockingly, non-related and inbreeding relational marriages were revealed more

invasive in Saraiki other than Baloch when contrasted with other ethnic populations.

Conceivable reason of this sudden result may be because of vast specimen number

when contrasted with other ethnic groups and long notable relationship of Saraiki's with

dominating population of Hindus of north western parts of India where inbreeding

relational unions were disallowed (Rao et al., 2002). The social demeanors of population

assume part in partiality for various sorts of cousin relational unions (Rao and Reddy,

1978). The transcendence of first cousin relational unions (38.92%) among inbreeding

couples and in population under study has as of now been perceived in various

Pakistani populations (Table 4.12). These results are in similarity with those of

different studies made in Pakistan (Shami, Iqbal and Minhas, 1984; Hussain, 1998).

General marriage example of study zone mirrored the patriarchal way of society as

expressed by Wahab and Ahmad (1996). The high rate of first cousin relational unions

might be because of a conservationist public state of mind engaging in the population in

which the key part of the eldest man in a family has a since quite a while ago settled

dominancy in every inhabited responsibility.

In this study, we concentrated on the impact of guidance (both male and

female), male financial status, and male occupation on predominance of inbreeding.

Rate of inbreeding is as a result firmly connected with these components (Table 4.5 and

4.6). The specimen when ordered in various levels/status bunches demonstrated obvious

limits in the frequencies of inbreeding relational unions. The inbreeding relational

unions were observed to be exceptionally normal in lower level/status, while pattern of

inbreeding relational unions diminish with expansion in level/status. This angle of

progress was exceptionally noteworthy particularly with female proficiency. Inbreeding

relational unions were conversely corresponding to female education. This demonstrated
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female education had critical impact on inbreeding. It is obvious that education gives

the preference force to female so they get a kick out of the chance to choose or propose

a counterpart of corresponding status, when not found in their family and they wanted

to get hitched outside the family. Every one of these discoveries related with past

studies from various ranges of world (Afzal, 1988; Bittles, 1991). However intriguing

circumstance showed up, when we examined the impact of these components in ethnic

gatherings. Among Leghari and Khosa, the concentrated on parameters have note-

worthy impact in diminishing the inbreeding relational unions however shockingly the

relative commitment of every one of these variables stay less unequivocal (obvious) in

Saraiki's. The imaginable reasons of this rigorous disposition of Saraiki may be the

social standard connected with their inception. These social ties have been set up because

of long conjunction with the ruled and powerful population of northern Hindus. Then

again, the noteworthy impact of examined components obvious in Leghari and Khosa

could be ascribed to a change in social standards/demonstrating a move from tribe to a

rustic culture.

Impressive consideration has been paid to the part of inbreeding marriage as a

causative component in the pervasiveness of hereditary disorders, (Jain et al., 1993). In

the present study, the impact of marriage sorts on particular gathering of hereditary

disorder like pale skinned person (albino) and thalassemia was additionally examined.

General inbreeding relational unions were discovered altogether most inexhaustible

among burdened couples when contrasted with overall public (Table 4.9 and 4.10).

Thus, inbreeding relational unions were discovered altogether higher than out breeding

relational unions among couples having posterity's burdened with albino and thalassemia.

Information on youngsters were likewise gathered from every single concentrated

on families demonstrated obvious confirmation that in inbreeding families the burdened

kids commonness were high and measurably huge (Table 4.15 to 4.18). Awareness about

the hereditary disorders were requested in the study from every individual from family

demonstrates the ailments were considered firmly associate to the deadly hereditary

qualities allowed from solid inbreeding among families with rate of 71.43% when

contrasted with treatable (9.11%), not treatable (6.65%), Medicinal impact (2.46%),



Chapter – 5:    Discussion

Department of Biological Sciences, Gomal University, D.I. Khan 61

curse (1.97%), superstitious (0.99%) and overlook (7.39%). Conduct of the folks,

relative and society were additionally addressed from families which communicated a

higher rate of good conduct with the tormented youngsters 53.69, 47.04 and 46.06

individually. Disregard of influenced youngsters was additionally high in rate among

benevolence and terrible demeanors of parents, relatives and society (Table 4.19 and

4.20).



References

Department of Biological Sciences, Gomal University, D.I. Khan 62

REFERENCES

Abdel-Malek, Z.A. (2001). Melanocortin receptors: their functions and regulation by

physiological agonists and antagonists. Cellular and molecular life sciences:

CMLS58: 434-441.

Afzal, M.A. (1984). Genetic studies of consanguinity and lactose malabsorption in

Pakistan. M.Phil thesis, QAU, Islamabad.

Ahlberg-Hultén, Gunnel, K. Töres Theorell, and Filis Sigala. (1005). "Social support,

job strain and musculoskeletal pain among female health care personnel."

Scandinavian journal of work, environment & health, pp. 435-439.

Ain, Q.U., Ahmad, L. Hassan, M. Rana, S.H. and Jabeen, F. (2011). Prevalence of beta-

thalassemia patients associated with consanguinity and anti-HCV anti-body

positivity [online].

Ali, I., Siddique, L. Rehman, L.U. Khan, N.U. Iqbal, A. and Munir, I. et al. (2011).

Prevalence of HCV among the high risk groups in Khyber Pakhtunkhwa.

(Online) (Cited 2011 June 11).

Amin-ud-din, M., Haque, S. and Ahmad, W. (2005). Atrichia with papular lesions in

two Pakistani consanguineous families resulting from mutations in the human

hairless gene. Arch Dermatol Res, 297: 226-230.

Ando, Y., Saka, H. Ando, M. Sawa, T. Muro, K. Ueoka, H. and Hasegawa, Y. (2000).

Polymorphisms of UDP-glucuronosyltransferase gene and irinotecan toxicity: a

pharmacogenetic analysis. Cancer Research, 60(24): 6921-6926.

Angelucci, D., Baronciani and C. Giardini. (1993). Marrow transplantation in patients

with thalassemia responsive to iron chelation therapy. N. Engl. J. Med, 329:

840-844.



References

Department of Biological Sciences, Gomal University, D.I. Khan 63

Angelucci, E.D., Baronciani, Lucarelli, G. Baldassari, M. Galimberti, M. and Giardini,

C. (1995). Needle liver biopsy in thalassaemia analyses of diagnostic accuracy

and safety in 1184 consecutive biopsies. Br. J. Haematol, 89: 757-761.

Angelucci. (2002). Patterns of iron distribution in liver cells in beta thalassemia studied

by X-ray microanalysis. Haematologica. 87(5): 479-484.

Annex, G. (1962). "Hereditary effects of rudiation".

Asien, P. and I. Listowsky. (1980). Iron transport and storage proteins. Ann. Rev.

Biochem, 49: 357-393.

"Albino" Dictionary.com. Accessed May 11, 2011.

Bahadoran, P., Ballotti, R. and Ortonne, J.P. (2003). Hypomelanosis, immunity, central

nervous system: no more "and", not the end. American journal of medical

genetics Part A116A: 334-337.

Baig, S.M., Rabbi, S. Hameed, U. Qureishi, J.A. Mahmood and Bokhari, H.S. et al.

(2005). Molecular characterization of mutation causing beta thalassemia in

Faisalabad Pakistan using the amplification refractory mutation system

(ARMS.PCR). Ind J Hum Gen, 11: 80-3.

Baig, S.M., Azhar, A. Hassan, H. Baig, J.M. and Aslam, M. (2006). Prenatal diagnosis

of beta thalassaemia in Southern Punjab. Prenat. Diagn, 26(10): 9035.

Bennett, R.L., Steinhaus, K.A. Uhrich, S.B. O'Sullivan, C.K. Resta, R.G. Lochner-

Doyle, D. Markel, D.S. Vincent, V. and Hamanishi, J. (1995). Recommendations

for standardized human pedigree nomenclature. Pedigree standardization task

force of the national Society of genetic counselors. Am J Hum Genet, 56: 745-

752.

Biedermann, Lutz, and Jurgen Harms. (1999). "Height-adjustable artificial vertebral

body." U.S. Patent No. 5(23): 989, 290.



References

Department of Biological Sciences, Gomal University, D.I. Khan 64

Bishop, D.T., Dawber, R.P. Spurr, N.K. and Leigh, I.M. (1996). Linkage of monile

thrix to the trichocyte and epithelial keratin gene cluster on 12q11-q13. J Invest

Dermatol, 106: 795-797.

Bittles, Alan, H. (1994). "The role and significance of consanguinity as a demographic

variable." Population and development review, 561-584.

Black, Robert, E. et al. (2010). "Global, regional, and national causes of child mortality

in 2008: a systematic analysis." The lancet 375.9730: 1969-1987.

Boissy, R.E., Zhao, H. Oetting, W.S. Austin, L.M. Wildenberg, S.C. Boissy, Y.L.

Zhao, Y. Sturm, R.A. Hearing, V.J. King, R.A. and Nordlund, J.J. (1996).

"Mutation in and lack of expression of tyrosinase-related protein-1 (TRP-1) in

melanocytes from an individual with brown oculocutaneous albinism: A new

subtype of albinism classified as "OCA3"". American journal of human genetics

58(6): 1145–56. PMC 1915069. PMID 8651291.

Brittenham, G.M., Cohen, A.R.  McLaren, C. Martin, M.B.  Griffth, M.M. and

Niewhuis, A.W. (1993). Hepatic iron stores and plasma ferritin concentration in

patients with sickle cell anemia and thalasseamia. Am. J. Hematol. Med, 42: 81-

85.

Cameron, D. (1979). On being an albino: a personal account. British medical journal1:

28-29.

Chakrabart, I., Sinh, S.K. Ghosh, N. and Goswami, B.K. (2012). Beta Thalassemia

Carrier Detection by NESTROFT: An Answer in Rural Scenario. Iranian

Journal of Pathology [online].

Chritianson, J.R. and Dirk, H. (1989). "The Immigrant Labor Press in North America,

1840s-1970s: An Annotated Bibliography. Vol. I: Migrants from Northern

Europe." 1397-1398.

Collins, F.S. (2002). Genomic medicine--a primer. N Engl J Med, 347: 1512-1520.



References

Department of Biological Sciences, Gomal University, D.I. Khan 65

Cooley, T.B. and Lee, P. (1925). A series of cases of splenomegly in chicken anemia

and peculiar changes. Trans. Am. Pediatr Soc, 37: 29-30.

Cornelisse, C.J., Driel Kulker, A.M.J. Meyer, F. and Ploem, J.S. (1985). Automated

recognition of atypical nuclei in breast cancer cytology specimens by iterative

image transformations. Journal of microscopy, 137(1): 101-110.

Dabbagh, A.J., T. Manion, S.M. Lynch, and Frei, B. (1994). The effect of iron overload

on plasma and liver antioxidants. Biochem. J. 300: 799-803.

Fazle Raziq. (2010). Department of Haematology and Transfusion Medicine, Hayatabad

Medical Complex, Peshawar, Pakistan β-thalassaemia trait: haematological

parameters." J Ayub Med Coll Abbottabad 22, no. 4.

Gellius, A. (1952). In: The Attic Nights of Aulus Gellius. Rolfe JC, translator. Book 9

Harvard University Press; Cambridge, M.A.

Goljan, E. (2000). Text book of Pathology, 2nd Edition, Mosby Elsevier, Rapid Review

Series. 528.

Grossman, P., Niemann, L. Schmidt, S. and Walach, H. (2004). Mindfulness-based

stress reduction and health benefits: A meta-analysis. Journal of psychosomatic

research, 57(1): 35-43.

Guryan, Jonathan, Erik Hurst, and Melissa Schettini Kearney. (2008). Parental

education and parental time with children. No. w 13993. National Bureau of

Economic Research.

Guttmacher, A.E. and Collins, F.S. (2002). Genomic medicine--a primer. N Engl J Med,

347: 1512-1520.

Guyatt, G.H., C. Patterson and M. Ali. (1990). Diagnosis of iron deficiency anemia in

the elderly. 1990. Am. J. Med, 88: 205-209.



References

Department of Biological Sciences, Gomal University, D.I. Khan 66

Gadgil, M., Joshi, N.V.C. Manoharan, S. Patil, S. and Prasad, U.V.S. (1998). Peopling

of India; in Balasubramanian D, Rao NA.The Indian Human Heritage.

Hyderabad, Universities Press. pp. 100–129.

Haldeman-Englert, Chad. "Sex-linked recessive", Division of Human Genetics,

Children's Hospital of Philadelphia, Philadelphia, PA.

Hallberg, Leif, et al. (1966). "Menstrual blood loss–a population study." Acta obstetricia

et gynecologica Scandinavica 45(3): 320-351.

Hallberg, Leif. (1981). "Bioavailability of dietary iron in man." Annual review of

nutrition, 1(1): 123-147.

Hamamy, H. (2012). Consanguineous marriages. Journal of community genetics, 3(3):

185-192.

Hamamy, Hanan. (2012). "Consanguineous marriages." Journal of community genetics

3(3): 185-192.

Hill, G.B. (1992a). Malignant melanoma: girding our loins again. CMAJ: Canadian

Medical Association journal = journal de l' Association medicale canadienne,

147: 409-410.

Hill, H.Z. (1992b). The function of melanin or six blind people examine an elephant.

Bioessays, 14: 49-56.

Højrup, Knud. (1996). "The Knot System: A Numeric Notation of Relationship",

National Genealogical Society Quarterly, Volume 84, Number 2, page 115, (ISSN

0027-934X).

Hulten, L. et al. (1995). "Iron absorption from the whole diet. Relation to meal

composition, iron requirements and iron stores." European journal of clinical

nutrition, 49(11): 794-808.

Hunt., Lander, Eric, S. et al. (2001). "Initial sequencing and analysis of the human

genome." Nature, 409(6822): 860-921.



References

Department of Biological Sciences, Gomal University, D.I. Khan 67

Hussain, R. and Bittles, A.H. (1998). The prevalence and demographic characteristics

of consanguineous marriages in Pakistan. J Biosoc Sci, 30: 261–75.

Hutin, Y.J., Pool, V. Cramer, E.H. Nainan, O.V. Weth, J. Williams, I.T. Goldstein, S.T.

Gensheimer, K.F. Bell, B.P. Shapiro, C.N. and Alter, M.J. (1999). A multistate,

foodborne outbreak of hepatitis A. New England Journal of Medicine, 340(8),

pp.595-602.

Honig, G.R., R.E. Behraman, R.M. Kliegman and H.B. Jenson. (2000). Hemoglobin

disorders. Nelson text book of pediatrics, 16th ed. Philadephia, W. B. Sadundes

Company.

Garrod, A.E. (1923). Inborn errors of metabolism. London,: H. Frowde and Hodder &

Stoughton.

Gronskov K, Ek J, Brondum-Nielsen K. 2007. Oculocutaneous albinism. Orphanet J

Rare Dis. 2; 2:43. Review.

Jackson, I.J. (1994) Molecular and developmental genetics of mouse coat color. Annu

Rev Genet, 28: 189-217.

Jain, P., Wilcox, E.R. Zbar, R.I.S. and Smith, R.J.H. (1995). Consanguineous nuclear

families used to identify a new locus for recessive non-syndromic hearing loss

on 14q. Hum Mol Genet, 4: 1643-1648.

Jain, V.K., Nalini, P. and Chandra, R. (1993). Congenital malformations, reproductive

wastage and consanguineous mating. Aust N Z J Obstet Gynaecol Suppl, 33: 33-

36.

Jaworek, T.J., Kausar, T. and Bell, S.M. et al. (2012). Molecular genetic studies and

delineation of the oculocutaneous albinism phenotype in the Pakistani

population. Orphanet J Rare Dis, 7:44.



References

Department of Biological Sciences, Gomal University, D.I. Khan 68

Kaplan, J., De Domenico, I. and Ward, D.M. (2008). "Chediak-Higashi syndrome".

Current Opinion in Hematology, 15 (1): 22–29. doi:10.1097/MOH.0b013e3282f

2bcce. PMID 18043242.

King, Richard. "Facts about Albinism". albinism.med.umn.edu. Online Mendelian

Inheritance in Man, at Johns Hopkins University (see also Mendelian

Inheritance in Man for more information about this source).

Kromberg, J.G. and Jenkins, T. (1982). Prevalence of albinism in the South African

negro. South African medical journal = Suid-Afrikaanse tydskrif vir geneeskunde,

61: 383-386.

Kruijt, Bastiaan; Franssen, Luuk; Prick, Liesbeth J.J.M.; Van Vliet, Johannes M. J.;

Van Den Berg, Thomas J.T.P. (2011). "Ocular Straylight in Albinism". Optometry

and Vision Science 88 (5): E585. doi:10.1097/OPX.0b013e318212 071e. PMID

21358444.

Kumar, P. (2004). Text Book of Pathologic Basis of Diseases edited by Robbin and

Cotran, 7th Ed.

Kumar, P. and M. Clark. (2002). Clin. Med. 5th edition, W.B. Saunders. 427-430.

Kwan, E.Y., A.C. Lee, A.M. Li, S.C. Tam, C.F. Chan, Y.L. Lau and L.C. Low. (1995).

A cross-sectional study of growth, puberty and endocrine function in patients

with thalassaemia major in Hong Kong. J. Paediatr Child Health, 31: 83-87.

Lehmann, Laurent and Nicolas Perrin. (2003). "Inbreeding avoidance through kin

recognition: choosy females boost male dispersal." The American Naturalist

162(5): 638-652.

Lund, P.M. and Taylor, J.S. (2008). Lack of adequate sun protection for children with

oculocutaneous albinism in South Africa. BMC Public Health, 8:225.



References

Department of Biological Sciences, Gomal University, D.I. Khan 69

Maggio, A.D. and G. Amico. (2002). Deferipone versus deferoxamine in patients with

thalasseamia major: a randomized clinical trial. Blood cells Mol Dis, 28(2):

196-208.

Merrell, D.J. (1994). The adaptive seascape: the mechanism of evolution. U of Minnesota

Press.

Milunsky, edited by Aubrey (2004). Genetic disorders and the fetus: diagnosis,

prevention, and treatment (5th ed.). Baltimore: Johns Hopkins University Press.

ISBN 0801879280.

Minhas, I.B. (1984). Effects of consanguineous marriages on offspring mortality in the

City of Jhelum (Punjab), Pakistan. Biologia, 30:153-165.

Mollet, I., Ongenae, K. and Naeyaert, J.M. (2007). Origin, clinical presentation, and

diagnosis of hypomelanotic skin disorders. Dermatologic clinics, 25: 363-371, ix.

Mukhopadhyay, Carol, C., Rosemary Henze and Yolanda T. Moses. (2013). How real

is race? a sourcebook on race, culture, and biology. Rowman & Littlefield.

Nemeth, E. and T. Ganz. (2006). Hepicidin and iron loading anemias. Haematologica.

91: 727-732.

Oddoux, C., Struewing, J.P. Clayton, C.M. Neuhausen, S. Brody, L.C. Kaback, M.

Haas, B. Norton, L. Borgen, P. Jhanwar, S. and Goldgar, D. (1996). The carrier

frequency of the BRCA2 6174delT mutation among Ashkenazi Jewish individuals

is approximately 1%. Nature genetics, 14(2): 188-190.

Oetting, W.S., Pietsch, J. Brott, M.J. Savage, S. Fryer, J.P. Summers, C.G. and King,

R.A. (2009). The R402Q tyrosinase variant does not cause autosomal recessive

ocular albinism. Am J Med Genet A, 149A:466-9.

Okoro, A.N. (1975). Albinism in Nigeria. A clinical and social study. The British

journal of dermatology, 92: 485-492.



References

Department of Biological Sciences, Gomal University, D.I. Khan 70

Oliveri, N. and G. Brittenham. (1997). Iron chelating therapy and the treatment of

thalasseamia, 89: 739-761.

Origa, R., R. Galanello, T. Ganz, N. Giagu, L. Maccioni, G. Faa and E. Nemeth.

(2007). Liver iron concentration and urinary hepicidin in beta thalassemia.

Hematologica, 92(5): 585-588.

Ottenheimer, Martin. (1996). Forbidden relatives: The American myth of cousin

marriage. University of Illinois Press.

Qufrques, M., Procaccini, D.A. Pappani, A. Strippoh, P. and Passioni, A. (1990).

Influence of phosphatidylcholine on ultrafiltration and solute transfer in CAPD

patients. ASAIO Journal, 36(3): M581-583.

Pippard and Powell, L.W. (1994). Iron metabolism in health and diseases. Philadelphia:

WB Saunders, pp. 63-95.

Pippard, M.J., S.T. Callender, G.T. Warner and D.J. Weatherall. (1979). Iron absorption

and loading in beta thalasseamia intermedia. Lancet, 2: 819-821.

Pliny. (1942). In: The natural history of Pliny: Plinius Secundus the Elder. Rackman H,

translator. Book 7 Harvard University Press; Cambridge, M.A.

Pootrakul, P., D. Shumnumsirivath, S. Ongajyooth, D. Plaskett and J. Webb. (1991).

Red cell and plasma calcium, copper and zinc in beta-thalasseamia/hemoglobin

E. South Asian J. Trop. Med. Public Health, 22(2): 171-175.

Pootrakul, P., K. Kitcharoen, P. Yansukon, P. Wasi, S. Fucharoen and P. Charoenlarp.

(1988). The effect of erythroid hyperplasia on iron balance. Blood, 71:1124-1129.

Prota, G. (1995). The chemistry of melanins and melanogenesis. Fortschr Chem Org

Naturst, 64: 93-148.

Prota, G., Hu, D.N. Vincensi, M.R. McCormick, S.A. and Napolitano, A. (1998).

Characterization of melanins in human irides and cultured uveal melanocytes

from eyes of different colors. Exp Eye Res, 67: 293-299.



References

Department of Biological Sciences, Gomal University, D.I. Khan 71

Provan, D. (2003). ABC Clin. Haematology, 2nd edition. BMG Books. 11-12.

Puri, N., Durbam-Pierre, D. Aquaron, R. Lund, P.M. King, R.A. and Brilliant, M.H.

(1997). Type 2 oculocutaneous albinism (OCA2) in Zimbabwe and Cameroon:

distribution of the 2.7-kb deletion allele of the P gene. Hum Genet, 100:651-6.

"Pronunciation of albino" Macmillan Dictionary. Accessed May 11, 2011.

Rao, T. S., Asha, M.R. Sambamurthy, K. and Rao, K.J. (2009). Consanguinity: Still a

challenge. Indian journal of psychiatry, 51(1): 3.

Reddy, V.R. and Rao, A.P. (1978). Effects of parental consanguinity on fertility,

mortality, and morbidity among the pattusalis of Tirupati, South India. Hum

Hered, 28: 226-234.

Roughead, E.E. (1999). "The nature and extent of drug related hospitalisations in

Australia." Journal of quality in clinical practice, 19(1): 19-22.

Sandeep, B., Bankar, M.P. Momin, A.A. Bhoite, G.M. and Yadav, R.D. (2012). Incidence

of b Thalassemia Trait in Pregnant Women from South Western Maharashtra.

IJHSR. 2: 103-7.

Sandridge, A.L. et al. (2010). "Consanguinity in Qatar: knowledge, attitude and

practice in a population born between 1946 and 1991." Journal of biosocial

science, 42(01): 59-82.

Saxena, Geetu, Junqin Chen and Anath Shalev. (2010). "Intracellular shuttling and

mitochondrial function of thioredoxin-interacting protein." Journal of Biological

Chemistry, 285(6): 3997-4005.

Schulpen, T.W.J. Van Wieringen, J.C.M. Van Brummen, P.J. Van Riel, J.M. Beemer,

F.A. Westers, P. and Huber, J. (2006). Infant mortality, ethnicity, and genetically

determined disorders in The Netherlands. The European Journal of Public Health,

16: 290-293.



References

Department of Biological Sciences, Gomal University, D.I. Khan 72

Sekhri, Manju. (1978). The socio-cultural determinants of fertility and the population

policy of India. Diss. Durham University.

Shami, S.A. (1983). Consanguineous marriages in Mianchannu and Muridke (Punjab)

Pakistan. Biologia, 29: 19-30.

Shami, S.A., Schmitt, L.H. and Bittles, A.H. (1989). Consanguinity-related antenatal

and postnatal mortality in the populations of seven Pakistani Punjab cities. J

Med Genet, 26: 267-271.

Shami, S.A. and Siddiqui, H. (1984). The effects of parental consanguinity in Rawalpindi

City (Punjab), Pakistan. Biologia, 30: 189-200.

Shami, S.A. and Zahida. (1982). Study of consanguineous marriages in the population

of Lahore, Punjab, Pakistan. Biologia, 28: 1-15.

Shaw, N.J. (2003). Impact of disordered puberty on bone density in beta Thalassaemia

Major. Br. J. Haematol, 120: 353–358.

Sperling, R.A., Aisen, P.S. Beckett, L.A. Bennett, D.A. Craft, S. Fagan, A.M.

Iwatsubo, T. Jack, C.R. Kaye, J. Montine, T.J. and Park, D.C. (2011). Toward

defining the preclinical stages of Alzheimer’s disease: Recommendations from

the National Institute on Aging-Alzheimer's Association workgroups on

diagnostic guidelines for Alzheimer's disease. Alzheimer's & Dementia, 7(3),

pp. 280-292.

Steinberg, M.H. and Adams, J.G. III (1991). Hemoglobin A2: origin, evolution and

aftermath. Blood 78: 2165-2177.

Stoltenberg, C., Mahnus, P. Lie, R.T. Daltveit, A.K. and Irgens, L.M. (1997). Birth

defects and parental consanguinity in Norway. Am J Epidemiol, 145: 439-448.

Summers, C.G. (2009). Albinism: classification, clinical characteristics, and recent

findings. Optometry and vision science: official publication of the American

Academy of Optometry, 86: 659-662.



References

Department of Biological Sciences, Gomal University, D.I. Khan 73

Tadmouri, G.O., Gulen, R.I. and Deniz. (2003). the electronic database for beta

thalassemia mutations in the Arab world. Saudi Med J, 24: 1192-1198.

Tadmouri, Ghazi O., Pratibha Nair, Tasneem Obeid, Mahmoud T. Al Ali, Najib Al

Khaja and Hanan A. Hamamy. (2009). "Consanguinity and reproductive health

among Arabs." Reprod Health, 6(17): 1-9.

Tanno, T., N.V. Bhanu, P.A. Oneal, S.S. Goh, P. Staker, Y.T. Lee, J.W. Moroney, C.H.

Reed, N.L. Luban, R.H. Wang, T.E. Eling, R. Childs, T. Ganz, S.F. Leitman, S.

Fucharoen and J.L. Miller. (2007). High levels of GDF 15 in thalasseamia

suppress expression of the iron regulatory protein hepcidin. Nat Med, 13(9):

1020-1021.

Taylor, P., C. Martinez-Torress and I. Leets. (1988). Relationship among iron

absorption percent saturation of plasma transfearin and serum ferritin

concentration in humans. J. Nut, 118: 1110-1115.

Thalassaemia International Federation 2014.

Tietz, W. (1963). "A Syndrome of Deaf-Mutism Associated with Albinism Showing

Dominant Autosomal Inheritance". American journal of human genetics 15:

259–64. PMC 1932384. PMID 13985019.

Verma, I.M. (2013). "Gene Therapy That Works". Science 341(6148): 853–855.

doi:10.1126/science.1242551.

Wahab, A. and Ahmad, M. (1996). Biosocial perspective of consanguineous marriages

in rural and urban Swat, Pakistan. J Biosoc Sci, 28: 305-313.

Wattendorf, D.J. and Hadley, D.W. (2005). Family history: the three-generation

pedigree. Am Fam Physician, 72: 441-448.

Weatherall, D.J. and Clegg, J.B. (2001). Inherited haemoglobin disorders: an increasing

global health problem. Bull World Health Organ, 79: 704-12.



References

Department of Biological Sciences, Gomal University, D.I. Khan 74

Weatherall, D.J. and J.B. Clegg. (2001). The thalasseamia syndromes. 4th ed. Oxford,

England: Blackwell Science Ltd.

Weatherall, David J. (2000). "Single gene disorders or complex traits: Lessons from the

thalasaemias and other monogenic diseases." British Medical Journal 321.7269:

1117.

Yousafzai, Yasar M. and Shahtaj Khan. (2010). "Fazle Raziq Department of Haematology

and Transfusion Medicine, Hayatabad Medical Complex, Peshawar, Pakistanβ-

thalassaemia trait: haematological parameters." J Ayub Med Coll Abbottabad,

22, 4.

Zolotogora. 2010-2002, 2005 Rajech, Sharkia, et al. Consanguinity and Its Effect on

Morbidity and Congenital Disorders Among Arabs in Israel. INTECH Open

Access Publisher, 2011.

Zlotogora and Shalev (2010), Stoltenberg et al. (1997) Bennett et al. 1999, 2002;

Tadmouri et al. 2009, "Consanguinity and reproductive health among Arabs."

Reprod Health 6, no. 17 (2009): 1-9.


	title.pdf
	Start pages.pdf
	thesis new.pdf

