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Annotation. Blood groups and the Rh factor are important components of 

human blood that play a crucial role in medicine, especially in blood transfusion, 

organ transplantation, pregnancy management, and emergency healthcare. The 

classification of blood into different groups is based on the presence or absence of 

specific antigens on the surface of red blood cells. The ABO blood group system 

and the Rhesus (Rh) factor are the most significant classifications used in clinical 

practice. Incompatible blood transfusions can lead to serious immune reactions and 

life-threatening complications. This article discusses the history, classification, 

biological importance, medical applications, and clinical significance of blood 

groups and the Rh factor. 

Keywords. Blood groups, Rh factor, ABO system, blood transfusion, antigens, 

antibodies, hematology. 

Annotatsiya.  Qon guruhlari va Rh faktori inson qonining muhim tarkibiy 

qismlari bo'lib, tibbiyotda, ayniqsa qon quyish, organ transplantatsiyasi, 

homiladorlikni boshqarish va shoshilinch tibbiy yordamda muhim rol o'ynaydi. 

Qonni turli guruhlarga ajratish qizil qon hujayralari yuzasida ma'lum antigenlarning 

mavjudligi yoki yo'qligiga asoslangan. ABO qon guruhlari tizimi va Rh (Rh) faktori 
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klinik amaliyotda qo'llaniladigan eng muhim tasniflardir. Mos kelmaydigan qon 

quyish jiddiy immun reaksiyalariga va hayot uchun xavfli asoratlarga olib kelishi 

mumkin. Ushbu maqolada qon guruhlari va Rh faktorining tarixi, tasnifi, biologik 

ahamiyati, tibbiy qo'llanilishi va klinik ahamiyati muhokama qilinadi. 

Kalit so'zlar. Qon guruhlari, Rh faktori, ABO tizimi, qon quyish, antigenlar, 

antikorlar, gematologiya. 

Аннотация. Группы крови и резус-фактор являются важными 

компонентами человеческой крови, играющими решающую роль в медицине, 

особенно в переливании крови, трансплантации органов, ведении 

беременности и оказании неотложной медицинской помощи. Классификация 

крови на различные группы основана на наличии или отсутствии 

специфических антигенов на поверхности эритроцитов. Система групп крови 

ABO и резус-фактор (Rh) являются наиболее значимыми классификациями, 

используемыми в клинической практике. Несовместимые переливания крови 

могут привести к серьезным иммунным реакциям и опасным для жизни 

осложнениям. В данной статье рассматриваются история, классификация, 

биологическое значение, медицинское применение и клиническая значимость 

групп крови и резус-фактора. 

Ключевые слова. группы крови, резус-фактор, система ABO, 

переливание крови, антигены, антитела, гематология. 

Blood is one of the most essential components of the human body. It transports 

oxygen, nutrients, hormones, and immune cells throughout the body. The discovery 

of blood groups revolutionized modern medicine by making blood transfusions safer 

and more effective. 

Blood groups are determined by inherited antigens found on the surface of red 

blood cells. The two most important systems used in medicine are the ABO blood 

group system and the Rh factor system. Understanding blood compatibility is critical 
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in preventing dangerous transfusion reactions and ensuring successful medical 

treatment. 

The discovery of blood groups was made by Austrian scientist Karl Landsteiner 

in 1901. He identified the ABO blood group system and demonstrated that mixing 

incompatible blood types could cause agglutination, or clumping of red blood cells. 

Landsteiner’s discovery significantly improved the safety of blood transfusions 

and earned him the Nobel Prize in Physiology or Medicine in 1930. Later, scientists 

discovered the Rh factor, which further improved blood compatibility testing. 

The ABO system classifies blood into four main groups based on the presence 

or absence of A and B antigens on red blood cells. 

People with blood group A have A antigens on their red blood cells and anti-B 

antibodies in their plasma. 

Individuals with blood group B possess B antigens and anti-A antibodies. 

Blood group AB contains both A and B antigens but no anti-A or anti-B 

antibodies. Individuals with AB blood are considered universal recipients because 

they can receive blood from all ABO groups. 

People with blood group O do not have A or B antigens but possess both anti-

A and anti-B antibodies. Group O negative blood is often called the universal donor 

type because it can be transfused to most patients in emergencies. 

The Rh factor is another important antigen present on red blood cells. 

Individuals who possess the Rh antigen are classified as Rh-positive, while those 

lacking it are Rh-negative. 

The Rh factor is especially important during pregnancy and blood transfusions. 

Rh incompatibility can lead to severe immune reactions if Rh-negative individuals 

receive Rh-positive blood. 

Blood transfusion is one of the most common medical procedures. Correct 

matching of donor and recipient blood types is essential to prevent hemolytic 

transfusion reactions. 
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When incompatible blood is transfused, the immune system attacks foreign red 

blood cells, causing agglutination and destruction of cells. This reaction may result 

in fever, kidney failure, shock, or death. 

Compatibility testing, also known as cross-matching, is performed before 

transfusions to ensure patient safety. 

The Rh factor plays a major role during pregnancy. Problems may occur when 

an Rh-negative mother carries an Rh-positive fetus. In such cases, the mother’s 

immune system may produce antibodies against fetal red blood cells. 

This condition is known as Hemolytic Disease of the Newborn (HDN) or 

erythroblastosis fetalis. Severe cases can cause anemia, jaundice, brain damage, or 

fetal death. 

Modern medicine prevents Rh incompatibility complications through the 

administration of Rh immunoglobulin injections during and after pregnancy. 

Genetic Inheritance of Blood Groups 

Blood groups are inherited genetically from parents. Each parent contributes 

one allele that determines the child’s blood type. 

The ABO blood group system follows Mendelian inheritance patterns: 

A and B alleles are dominant. 

O allele is recessive. 

AB blood group demonstrates codominance. 

The Rh factor is also inherited genetically and depends on dominant and 

recessive genes. 

Clinical and Scientific Importance 

Blood group studies are important not only in transfusion medicine but also in: 

Organ transplantation 

Forensic science 

Genetic research 

Anthropology 
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Some scientific studies suggest that certain blood groups may be associated 

with higher risks of specific diseases such as cardiovascular disorders, infections, 

and gastric diseases. 

Modern hematology laboratories use automated blood typing systems and 

advanced immunological methods to identify blood groups accurately. Molecular 

genetics also contributes to understanding rare blood types and improving 

transfusion safety. 

Research is currently being conducted on artificial blood substitutes and 

universal donor blood modifications to overcome blood shortages worldwide. 

Many countries face shortages of safe blood supplies. Regular voluntary blood 

donation is essential for hospitals, emergency medicine, surgeries, and disaster 

management. 

Public awareness campaigns are important to encourage blood donation and 

educate people about blood compatibility and transfusion safety. 

Blood groups and the Rh factor are fundamental aspects of modern medicine. 

They play a critical role in blood transfusion, pregnancy management, organ 

transplantation, and emergency healthcare. The discovery of the ABO system and 

Rh factor greatly improved patient safety and medical outcomes. Despite advances 

in medical science, continued research and public awareness remain necessary to 

ensure safe blood practices and effective healthcare worldwide. 
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