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Abstract- The current study aimed to find out the gene
distribution at the ABO and Rh loci population of District Swat
Khyber Pakhtunkhwa. For this purpose data were collected from
different localities of Swat Like Mingora, Kanju, Saidu Sharif,
Barikot, Odigram, Manglawar, Bahrian, Kalam, Kabal,
Khwazakhela, Matta, Charbagh, from the indiviuals of all the
ages. Data was collected from June to September. By classical
dide technique and antisera A, B and D the blood group
phenotype were determined. Fourteen hundreds samples was
collected randomly from individual of all ages and both genders.
The most common blood group was O (29.4 %), followed by
blood group B (28.5%) than blood group A (27.6 %) and the
blood group AB (15%). The proportion of Rh D differs amongst
the four ABO blood groups as well. The entire value of Rh
antigen positive was (82.7%), while the total value of Rh antigen
negative was (17.2%). Then data was anadyzed for the
distribution of allelic frequencies of ABO and Rh Blood type
using online software S2 ABO estimator.

Index Terms- Blood, Platelets, Rh Factor, White Blood cells

INTRODUCTION
ReD BLOOD CELLS

Erythrocytes are nucleated cells that are tiny in size. Normally,
erythrocytes account for 40 to 50 percent of the total volume of
blood. Blood removes carbon dioxide from the body and
transports oxygen from the lungs to all tissues. Red blood cells
are continuously produced frequency of roughly 2-3 million cells
per sec from bone marrow stem cells. Erythrocytes contain
around 95% hemoglobin. It is a gas transport molecule that
contains approximately 270,000,000 iron-rich hemoglobin
molecules [1].

WHITE CELLS

White blood cells, commonly known as leucocytes, are immune
system cells that play a role in immunological responses. They
account for less than 1% of blood. They are engaged in
identifying and neutralizing intruders like viruses, bacteria. The
leucocyte's nucleus and mitochondria are normal.(Components of
blood (article) | Khan Academy.)
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PLATELETS

Platelets are little blood cells with a diameter of 1.5-3 um. They
are irregular shapes cell fragments, which travel through the
bloodstream until they get stimulated, generate a blood clot, and
are eliminated by the spleen. Contribute significantly to
homeostasis and the coagulation mechanism. A low platelet
count results in thrombocytopenia, a disease that increases the
risk of bleeding. A high platelet count causes thrombocythemia,
which is characterized by an increased risk of blood clot
formation.

Platelets, that could make a clot in a ruptured blood vessel to
reduce bleeding and provide lymphocytes to fight against
diseases. Blood adjusts to the demands of the organism via the
circulatory system. While in infection blood transport additional
lymphocytes to area of infection, where they concentrate to fight
against invading organisms. Blood is a valuable fluid because of
all of these functions. Y ear after year, 30 million blood units and
its constituents are injected directly to individuals in need in the
United States, really be purchased for as much as the price of the
equivalent mass of gold.[2,3]

BLOOD GROUP

The overall human blood group is represented by the phrase
"blood group" , which includes red blood cell antigen that are
particularly regulated by a sequence of genes on same
chromosome that can be alédic or extremely strongly
connected. The phrase "blood type" applies to the certain
sequence of antiserum reactivity when tested with a specific
system.Our awareness of blood types has increased over the
years to include not just transfusion-related concerns, and yet
particular disease connections to RBC surface antigens.In 1900,
Karl Landsteiner developed the ABO blood group system.[4,5]

GENETIC STRUCTURE

Both parents blood groups are passing down to their children. A
solitary gene on the nine chromosome's long arm, with three and
B couples may have both an AB-type and an O-type children[6].
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Three alelic genes on chromosome 9 regulate the A, B, and O
antigens, while three allelic genes on chromosome 1 define the
Rh antigens [7].

MATERUIAL AND METHODS
STUDY SITE
The current research was performed in Swat District. Swat
Valley was an affluent independent self-governing state known
as "the Yusafza State of Swat" until 1969, when it became a part
of Pakistan.
Swat (adso known as Swat Valley) is a mountainous tourist
attraction in Pakistan's Khyber Pakhtunkhwa region. The
beautiful Swat Valley is located on the Swat River (35°12'N
72°29'E), 247 kilometres (153 miles) from Islamabad.
Swat Valley is well-known for its natural features, which include
a breathtakingly diversified scenery and abundant fauna. Swat is
known for its gorgeous countrysides, lush forests, and high peak
mountains. All of this creates a good natural environment for
wildlife while also attracting tourists.
Swat is also known for its beautiful freshwater lakes, rivers,
springs, and waterfalls, as well as its nice weather. All of this
adds together to make it a safe sanctuary for tourism in Pakistan.
Swat is known as Switzerland of Pakistan having natura
resources like lakes, snow peaks and green pastures. Swat is 15"
largest district of Khyber Pakhtunkhwa is famous for
embroidery. Mingora and Saidu Sharif are the main towns of the
valley. Historically Swat is the most interesting valley in
Pakistan. its also known as one of the most beautiful and fertile
valley.
Swat's people are primarily of the Pashtun (Pashtun) ethnic
group, who are related to Afghanistan. They are the Afghan
Yusafzai tribe (Yousafzai tribe), who arrived from Afghanistan
and lived in Swat five hundred years ago. As a result, the Swat
people have kept their distinct tribal culture and traitsto this day.
thunderstorms and hailstorms. Despite being relatively high

throughout the year, December had the greatest relative
humidity, at 73.33 percent.

MATERIALS

Alcoholic swabs for fingertip cleansing, disposable lancet for
prickling of finger, disposable gloves, Monoclonal antibodies
(antisera), Sterilized glass dlides, Tooth picks, Magnifying
glass(10X), Cotton roll, First Aid kit, For data collection data
entry sheet /Proforma, Consent approval form, Waste disposable
bags were among the materials used in this study.

METHODS

Before starting a research project, it is important to complete all
the necessary planning. This is the most important part of
completing any research project. i started my data collection in
February because it was the most suitable month to visit any area
because the weather was almost pleasant. Blood samples were
collected from 1400 unrelated subjects of every age group
comprising 746 maes and 654 females from February to
September.
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dleles: I, 1A, and IB determines ABO blood types. Alleles|A
and |Bare dominant over | suggesting specific dominance
connection (co dominance), meaning that heterozygous kind A

FIELD WORK

A proforma was designed for field work to collect data from
individuals during the visits. The proforma included name, age,
gender, locality and also blood group parameters.

DATA ANALYSIS

Using the online software S2 ABO estimator, the data was
evaluated and anayzed for ABO and Rh blood group
distribution. This information also paints a picture of a frequent
genetic condition and its likely link to blood group.

The data was collected from 12 separate sampling sites, with the
individuals coming from 12 different townsin the area of Swat.
The sample size differed by location. The largest sample

obtained in Mingora was 200 subjects recruited from University
of Swat, while the smallest sample of 60 persons was gathered
from Private School, Odigram.

RESULTS

The current study's findings in the Swat population are described
in the three sections that follow.

DATA STRUCTURE

The phenotypic distribution of blood groupsin relation to
collection sites and caste system is given in this chapter.

GENETIC STRUCTURE OF SWAT POPULATION

The genotypic data and allelic frequencies at the ABO and Rh
loci of the studied populations were discussed, site as well as

caste specific aldic frequency at AbO and Rh loci have been

investigated through S2ABO estimator.

GENETIC DISEASES LINKED WITH BLOOD GROUP

Relationship between ABO and some common genetic diseases
havebeen discussed.

DATA STRUCTURE
SITE SPECIFIC DISTRIBUTION

A total of 1400 persons blood group phenotypic data were
acquired from the population of Swat district. The information
was gathered from 12 different sampling locations,the sample
size varied by locations. For example the lagest sample obtained
from university of Swat and some other private schools from
Mingora and was about 200 individuals while the smallest
sample of 60 persons was gathered from Odigram.

CASTE SPECIFIC DISTRIBUTION

The data was also examined caste by caste.in this case the major
data was collected from Miagan (yosafzai) about 100

individual s.while the smallest sample was obtained from Qasi
khel (yousafzai) about 17 individuals.
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GENETIC STRUCTURE OF COLLECTED DATA

SITE SPECIFIC ALLELIC FREQUENCY AT ABO AND RH
LOCI IN THE STUDIED POPULATION

The aldlic frequencies of ABO and Rh locus were observed as,
Allele r[O] was observed to be the highest with the frequency of
0.542, followed by q[B] and p[A] with the frequencies of (0.248)
and (0.238), respectively. At the Rhlocus, alele [D] was the
highest with average frequency of (0.82). Allele [d] with average
frequency of (0.18).
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ABO locus

Town/locatio Sar_npl A 5 5
n esize

Mingora 200 027 |028 |051
Kanju 100 020 |[025 |051
Saidu sharif | 150 0.211 | 0-29 |0.53
Matta 100 023 [022 |04
Khwazakhela | 120 022 |018 |0.58
Bahrain 100 021 [021 |058
Charbagh 150 022 |023 |0.58
Kabal 100 018 | 023 |0.61
Barikot 140 0.29 0.24 | 0.47
Kalam 80 0.20 0.20 | 0.61
Durushkhela | 60 0.27 0.27 | 0.46
Manglawar 100 027 | 029 |0.46

https://www.lgjdxcn.asia/

CASTE SPECIFIC ALLELIC FREQUENCY OF ABO AND
RH LOCI:

Allelic frequencies at ABO and Rh loci have been calculated as,
the highest frequency recorded for allele p[ A] was (0.342) in Aka
khel (yousafzai) caste, while lowest frequency was found to be
(0.133) in Gujjar (gujjar) caste. For alee q[B], highest
frequency was (0.351) in Azikhel (yousafzai) caste, while lowest
frequency was found to be (0.142) in Pukhtana (yousafzai) caste.
For allele r[O], the highest frequency was (0.707) in Gujjar
(Gujjar) caste, while lowest was 0.414 in Umar khel (yousafzai).
Similarly at Rh locus, highest frequency for allele D was 0.942in
Zargaran(yousafzai), while the lowest was recorded (0.717)in
akakhel (Yousafzai).

DISTRIBUTION OF ABO BLOOD GROUP IN IN MALE
AND FEMALE
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Distribution of ABO blood group
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DISCUSSION

The most criticd body fluid is blood because it delivers
essential nutritions, enzymes, and hormone throughout the
system, and also the most important component, oxygen. Karl
Landsteiner, is commonly credited for discovering three unique
blood types in 1900, which result in the development of ABO
blood group system.[8]

He received the Nobel Prize in 1930 for his research on the A, B,
and O blood types. Alfred Von Decastello and Adriano Sturli
found the fourth kind, AB, in 1902.[9]

The ABO blood system distinguishes blood groups A, B, AB,
and O. while Rh positive and Rh negative blood types are
classified in Rh system, dependent on whether or not inherited
antibodies are present on red blood cells , antigens might be
protein, carbohydrate, glycoprotiens or glycolipid.[10]
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More than a century ago the discovery of the ABO blood group
sparked considerable excitement because, up until then,
most blood was thought to be the similer, as well as frequently
the devastating repercussions of blood transfusions were
unidentified. Once we gained a better knowledge of ABO blood
type, not just did transfusions get to be safe and secure, but
also scientists can now investigate thefirst hereditary human
characteristics.[11]

And over 20 different systems of blood groups have been
discovered since 1901, with the ABO and Rh blood types being
functionally significant. Blood transfusion and organ
transplantation are two uses for both of these systems.[12]

The population of the district Swat in Khyber Pakhtunkhwa was
studied in this study. This is a groundbreaking study aimed at
determining the distribution of the ABO and Rh antigens, as well
as alelic frequency at the ABO and Rh genes and relationship of
these blood groups with other hereditary illnesses. To my
knowledge, just a few studies have ever been carried out in
district Swat. The study's limitations include a low literacy rate,
challenging permission acceptance, and a lack of public
awareness.

Blood group phenotypic data was collected from various sites
and caste groups in Swat. In order to have a better
comprehension of the facts and develop arelevant conclusion,

Varying races have different distributions of these blood types.
ABO blood group frequencies differ across one community to
the next and from one place to the next. Knowledge of ABO, Rh
group distribution in regional and local blood group distribution
aids as in proper operation of medical clinics and safer blood
transfusion programs.

In medical practise, the ABO and Rh blood type systems are
extensively used classifications. Blood typing is required for
blood transfusions, organ transplantation, genetic research, and
anthropological studies of human ancestry. Certain blood types
were corelate with a greater risk of developing certain diseases.
ABO blood group, for instance, has been related to peptic ulcer
(which are more prevalent in category O people) while gastric
cancer ( more among A people).(Goodnough et al., 1999; Smart
and Armstrong, 2008).

Blood group O was shown to be more prevalent in both genders
in the current study, and blood group AB being rarest. ABO
blood types has an overall prevalence trend of AB<B<A<O. In
addition, allelic frequencies werer [O]>q [B]>p [A].

ABO group distribution varies around the globe. The most
prevalent group observed in this investigation was "0," with a
frequency of (29.4 percent). The next most prevalent letter was
"B," which had a frequency of (28.5percent), followed by "A,"
which had a frequency of (27.6percent), and "AB," which had a
frequency of (15percent). These findings are more or less similar
to those of Parveen's 1987 study in the Lahore population "0,"
which found a frequency of (35.5 percent). The next most
prevaent letter was "B," which had a frequency of (31.9
percent), followed by "A," which had a frequency of (24.2
percent), and "AB," which had a frequency of (8.4 percent).[13]
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Opposite to our findings are in US population like, Garratty and
colleagues (2004) discovered that in a US population, the
frequencies of A, B, O, and AB blood groups were (37.1), (12.2),
(46.7), and (4.1 percent), respectively, with Rh+ detected in (85.4
percent).

Similarly these percentages were (41.8%), (8.6%), (46.6%), and
(3%), for A, B, O and AB respectively, in England.which is also
different from our findings.(Garratty et al., 2004).

Different results from our work in which Blood type O was
determined to be (37.07 percent), blood group B was (34.32
percent), blood group A was (21.12 percent), and blood group
AB was (21.12 percent) in astudy from Baluchistan.[14]

Blood type O was found to just be (36%) in a Sindh study, then
group B (30%), A (25%), group AB (25%). (7.59 percent).

Some of the contrasts with our results can be found in.[15].

Also a researchdone in Swat, Pakistan. In which most prevalent
blood type was discovered to be B (32.40 percent), then blood
groups O (29.10 percent), A (27.92 percent), AB (27.92 percent)
(10.58 percent ).which is different from our results[16]

ABO distribution is B, A, O, AB, according to a Bannu NWFP
study. (36.23 percent), (31.03%), (25.07%), and (7.67 percent),
respectively.[17]

According to a Punjab study, the B group (32.4 percent), O group
(30.50 percent), A group (22.60 percent), AB blood group (22.60
percent) are the most common blood groups.[18]

In order to provide safe blood transfusion and organ
transplantation services, blood banks and hospitals must
understand the blood group distribution pattern. The important
finding of the present study was frequency distributions of blood
type ABO across different ethnicities in Swat found that the “O”
blood group was the most prevalent, next by groupB, and group
A then group AB, with group AB being the least common.

CONCLUSION

The current study's general result is that O is the most frequent
blood group and AB is the least common blood group.”O” has
the highest frequency of (29.4%), next B, A, AB with (28.5%)
(27.6%) (15%) frequencies respetively.

Similarly the alélic frequencyfor p was (0.238), q (0.248), and
for r (0.542).

And alélic frequency of D was (0.828) and d was (0.172).

There is no any genetic disease related to blood group but in my
findings most of the people having AB blood type have diabetis
2.

Knowledge about blood group prevalence is vital for clinical
investigations and safer transfusions in the area.

ACKNOWLEDGMENT

Authors Acknowledgment: Department of Zoology, Islamia
College University Khyber Pakhtunkhwa, Pakistan

VOLUME 18, ISSUE 1, 2024

(4]

(2]
(3]

[4]
(5]
(6]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

https://www.lgjdxcn.asia/

ISSN : 1008-0562

REFERENCES

M. S. Blumenreich, "The white blood cell and
differential count," Clinical Methods: The History,
Physical, and Laboratory Examinations. 3rd edition,
1990.

L. Dean and L. Dean, Blood groups and red cell
antigens. NCBI Bethesda, Md, USA, 2005.

W. Ganong, "Digestion & Absorption and Regulation of
Gastrointestina Funktion," Review of Medical
Physiology. 17th edition. Prentice-Hall International
(UK) Limited, London, val. 25, no. 26, pp. 431-71,
1995.

J. Bauer, "Clinical laboratory methods 9th ed,” The CV
Company I1, 1830.

R. Owen, "Karl Landsteiner and the first human marker
locus," Genetics, vol. 155, no. 3, pp. 995-998, 2000.
M. H. Yazer, M. L. Olsson, and M. M. Palcic, "The cis-
AB blood group phenotype: fundamental lessonsin
glycobiology," Transfusion medicine reviews, val. 20,
no. 3, pp. 207-217, 2006.

G. Hartmann, Group antigens in human organs. Blood
Transfusion Division, US Army Medical Research
Laboratory, 1970.

G. Garratty, W. Dzik, P. Issitt, D. Lublin, M. Reid, and
T. Zelinski, "Terminology for blood group antigens and
genes—historical origins and guidelinesin the new
millennium," Transfusion, vol. 40, no. 4, pp. 477-489,
2000.

A. DesCasterllo and A. Sturli, "Uber die Isoagglutinine
im Serum gesunder und kranker menschen," Mfinch
Med Wschar, val. 49, pp. 1090-5, 1902.

C. G. Alimba, K. O. Adekoya, and B. O. Oboh,
"Prevalence and gene frequencies of
phenylthiocarbamide (PTC) taste sensitivity, ABO and
Rhesus factor (Rh) blood groups, and haemoglobin
variants among a Nigerian population," Egyptian
Journal of Medical Human Genetics, vol. 11, no. 2, pp.
153-158, 2010.

L. Dean, "The ABO blood group,” in Blood Groups and
Red Cell Antigens[Internet] : National Center for
Biotechnology Information (US), 2005.

J. M. Sigmon, "Basic principles of the ABO and Rh
blood group systems for hemapheresis practitioners,”
Journal of clinical apheresis, vol. 7, no. 3, pp. 158-162,
1992.

N. Parveen, "ABO and sub-groups of group A in the
Lahore population,” J Pak Med Assoc, vol. 37, pp. 200-
1, 1987.

A. Hussain, S. Sheikh, M. Haider, T. Rashid, and M.
Malik, "Frequency Distribution of ABO and Rhesus
Blood Groups in Population of Balochistan”, Pak,"
Armed Forces Med. J, val. 51, no. 1, pp. 22-6, 2001.

D. Khaskheli, "Distribution of ABO and Rh blood
groupsin the residents of Sindh," Pakistan Journal of
Health, val. 31, no. 4-Mar, pp. 45-50, 1994.

I. D. Khattak, T. M. Khan, P. Khan, S. Shah, S. T.
Khattak, and A. Ali, "Freguency of ABO and Rhesus

138-143




Journal of Liaoning Technical University

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

VOLUME 18, ISSUE 1, 2024

blood groupsin District Swat, Pakistan," J Ayub Med
Coll Abbottabad, val. 20, no. 4, pp. 127-129, 2008.

M. S. Khan et al., "Prevalence of blood groups and Rh
factor in Bannu region NWFP (Pakistan)," Pak J Med
Res, vol. 43, no. 1, pp. 8-10, 2004.

M. Rahman and Y. Lodhi, "Frequency of ABO and
Rhesus blood groupsin blood donorsin Punjab," Pak J
Med i, vol. 20, no. 4, pp. 315-8, 2004.

M. Ahmed, A. Memon, and K. Igbal, "Distribution
pattern of ABO and Rhesus blood groups among
different ethnic population of Karachi," J Pak Med
Assoc, vol. 69, no. 10, p. 1474, 2019.

T. Frances, "Blood groups (ABO groups),” common
Laboratory and diagnostic tests. 3rd Edition,
Philadelphia: Lippincott, pp. 19-5, 2002.

L. Bashwari, A. A. Al-Mulhim, M. S. Ahmad, and M.
A. Ahmed, "Frequency of ABO blood groups in the
Eastern region of Saudi Arabia," Saudi medical journal,
vol. 22, no. 11, pp. 1008-1012, 2001.

M. Rashid, "Gene frequency of ABO, blood groupsin
Azad Kashmir," M. Sc. Thesis, Department of Botany,
University of Peshawar, Peshawar, Pakistan, 1983.

S. Alam, M. Hafeez, and M. Ahmad, "ABO and Rh
blood groups |: Markers of cardiovascular risk and
association with lipids and other related risk covariables
in a Pakistani population,” Proceedings-pakistan
academy of sciences, vol. 39, no. 1, pp. 47-66, 2002.

S. Al-Bustan, M. El-Zawahri, D. Al-Azmi, and A.-A.
Al-Bashir, "Allele frequencies and molecular
genotyping of the ABO blood group systemin a
Kuwaiti population,” International journal of
hematology, vol. 75, no. 2, pp. 147-153, 2002.

O. Omotade, A. Adeyemo, C. Kayode, S. Falade, and S.
Ikpeme, " Gene frequencies of ABO and Rh (D) blood

https://www.lgjdxcn.asia/

ISSN : 1008-0562

group alelesin a healthy infant population in Ibadan,
Nigeria," West African journal of medicine, vol. 18, no.
4, pp. 294-297, 1999.

[26] M. Barbalic et al., "Large-scal e genomic studies reveal
central role of ABO in sP-selectin and SICAM-1 levels,"
Human molecular genetics, vol. 19, no. 9, pp. 1863-
1872, 2010.

[27] W. Jassim, "Association of ABO blood group in Iragis
with hypercholesterolaemia, hypertension and diabetes
mellitus," EMHJ-Eastern Mediterranean Health
Journal, 18 (8), 888-891, 2012, 2012.

[28] R. Dall, B. Swynnerton, and A. Newell, "Observations
on blood group distribution in peptic ulcer and gastric
cancer,” Gut, val. 1, no. 1, pp. 31-35, 1960.

AUTHORS

First Author — Marwa Khan, Master of Philosophy in Zoology,
Department of Zoology, Islamia College University Khyber
Pakhtunkhwa, Pakistan

Second Author — Ahmad Ali, Master of Philosophy in Zoology,
Department of Zoology, Islamia College University Khyber
Pakhtunkhwa, Pakistan

Third Author — Safiullah Shah, Centre for Biotechnology and
Microbiology (Genetics) University of Swat, Khyber Pakhtunkhwa,
Pakistan

Correspondence Author — Marwa Khan,

138-143




