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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.
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Annotatsiya. Qon guruhlari va Rh faktori inson qonining muhim tarkibiy
gismlari bo'lib, tibbiyotda, ayniqgsa qon quyish, organ transplantatsiyasi,
homiladorlikni boshqgarish 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.

AHHOTanusi. ['pynmel KpoBH U pe3yc-(pakTop SBISIOTCS BaKHBIMHU
KOMIIOHEHTaMH YeJIOBEUECKON KPOBH, UTPAIOIITUMH PEIIAIONIYIO POJIb B MEIUIINHE,
OCOOEHHO B TMEpeIMBAaHUU KPOBU, TPAHCIUIAHTAIMA OPraHOB, BEJACHHUU
OEpEeMEHHOCTH M OKa3aHUM HEOTJIOKHOU MeauIMHCKON nmomoiu. Knaccudukarms
KpOBU Ha pa3JIiUyHble TPYIIbl OCHOBAaHA Ha HAIWYUU WIU OTCYTCTBUHU
cnenuUIeCKuX aHTUTEHOB Ha MMOBEPXHOCTH IPUTPOIUTOB. CHCcTeMa Tpymi KPOBH
ABO u pesyc-dakrop (Rh) sBasitoTcss Hanbosee 3HaYUMBIMUA KJIAaCCUPUKAITUSMU,
HCIIOJIb3yEMBbIMH B KJIMHUYECKOM MpakTuke. HecoBMecTUMbIe nepenBanusi KpOBU
MOTYT TIPUBECTH K CEPHhE3HBIM WMMYHHBIM PEAKIIMSIM W OIACHBIM JUISl SKH3HU
OCIIO)KHEHHUsIM. B naHHOW cTaThe paccMaTpHBAIOTCS HMCTOPHS, KiaccuduKaius,
OMOJIOTUYECKOE 3HAUEHNEe, MEAUITTHCKOE IPUMEHEHUE M KIIMHINYECKask 3HAYUMOCTh
TPy KPOBU U pe3yc-(pakropa.

KiroueBble ciioBa. rpynmbl  KpoBH, pesyc-paktop, cuctema ABO,
MepeTMBaHUE KPOBHU, AHTUTCHBI, aHTHTEIA, TeMATOJIOT .

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

https:// journalss.org/index.php/luch/ 40 Yacmv-70_ Tom-6_Hronv-2026



https://scientific-jl.com/luch/

ISSN:
3030-3680

JAVYUYIUIHE HHTE/UVIEKTYAJIBHBIE HCCIE/JOBAHUA

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.

References
1. Tojiyeva S., Kamolov L., Naxatov I. STACHYBOTRYS CHARTARUM
ZAMBURUG °‘IDAN BA’ZI ALKALOIDLARINI AJRATISH VA ULARNI
TUZILISHINI O ‘RGANISH //Theoretical and experimental chemistry and
modern problems of chemical technology. —2023. —T. 1. — Ne. 01.
2. Kamolov L. et al. Low molecular metabolites of fungi. 13, 22-

Dimetoxystachibotrin from Stachybotrys chartarum. — 2022.

https:// journalss.org/index.php/luch/ 43 Yacmv-70_ Tom-6_Hronv-2026



https://scientific-jl.com/luch/

ISSN:
3030-3680

JAVYUYIUIHE HHTE/UVIEKTYAJIBHBIE HCCIE/JOBAHUA

3. AunanoB A. b., Tamxues C. M. Cynbdat 1 a30THOKUCIOTHOE Pa3IOKEHHUE
dbocdopuros //Universum: texandeckue Hayku. — 2021. — Ne. 12-4 (93). — C. 37-
39.

4. AOnynnaesa K. T. NHHOBAIIMOHHAA CTPATEI'U-
HHEHTPAJIbHOE 3BEHO CTPATETMYECKOI'O YIIPABJIEHU A
MHHOBAILIMOHHOH JEATEJIBHOCTBIO COBPEMEHHOU
OPI'AHU3ALNU //CommanbHo-3k0HOMUYECKOe pa3BuTHe Poccum: mpoOiemsl,
TEeHJeHIUH, nepcnektusbl. — 2023. — C. 9-11.

5. Ao6nymmaea K. T. u np. LIEJIEHAIIPABJIEHHBIN BOCIIUTAHUE U
OPTAHU3OBAHHBIM  TIPOIIECC  ®OPMUPOBAHUSA  JIMUYHOCTU
//Academic research in educational sciences. —2022. — T. 3. — Ne. 1. — C. 142-149.

6. Abdullayeva K. T. TECHNOLOGICAL EDUCATION IN THE
PROCESSES OF DIRECTING STUDENTS TO THE PROFESSION AND
BUSINESS ACTIVITIES //9xonomuka u couuym. — 2024, — Ne. 11-1 (126). — C.
11-20.

7. Kypakynoa H. X., Uxtusposa I'. A. COBEPIIEHCTBOBAHUE
METOIWKU IMTPETIOAABAHUMSA 110 TEME «HYKJIEMHOBBIE KUCJIOTHI»
NMHTEPAKTHUBHBIMU CPEACTBAMMU //SCIENCE AND WORLD. — 2013. —
C. 30.

8. Jurakulova N. K. Opportunities of e-learning environment to improve the
quality of education //European Journal of Research and Reflection in Educational
Sciences Vol. —2019. —T. 7. — Ne. 12.

9. Xolmurodova L., Ibragimova Y. UMUMIY VA NOORGANIK KIMYO
KURSINING PEDAGOGIK YO’NALTIRILGANLIGI VA TUZILMAVIY
TARKIBINING TAMOYILLARI //International Scientific and Practical
Conference on Algorithms and Current Problems of Programming. — 2023.

10. Rakhimkulov S. et al. Synthesis and application of zinc oxide nanoparticles

//Synthesis. —2024. — T. 25. — Ne. 01.

https:// journalss.org/index.php/luch/ 44 Yacmo-70 Tom-6 Hrwons-2026



https://scientific-jl.com/luch/

ISSN:
3030-3680

JAVYUYIUIHE HHTE/UVIEKTYAJIBHBIE HCCIE/JOBAHUA

11. SAxy6or 3. . u ap. KommiekcHoie coeuHenus kodanera (II), menu (II) u
IIMHKA ¢ XUHAa30JI0HOM-4 //Universum: xumus u 6uonorus. — 2019. — Ne. 3 (57). —
C. 72-76.

12. Axy6os 3. . u ap. Kommiiekchbie coeauHenus koodaneta (II), menu (II) u
MUHKa C 2-MeTOKCMKapOOHMIaMUHOXHHA30JI0HOM-4 //Hayka, TexHUKa W
obpazoBanue. — 2019. — No. 6 (59). — C. 8-12.

13. SAxy6os 3. I11. u ap. Kommiekcusie coenuaerus kodaneta (11), menu (I11) u
IIUHKA C 2-THOKCO-U 2-aIKUITHOXMHA30JI0HOM-4 //Universum: XuMust 1 OMOIOTHSI.
—2017. —Ne. 7 (37). — C. 25-29.

14. AAxky6or DO. ILI. m gp. KOOPJIMHAIIMOHHBIE COEIMHEHMA
KOBAJIbTA (II), MEAAU (II) 1 IMHKA C 2-AMNWHOXWHA30OJIOHOM-4
//Universum: xumus u ouosiorust. —2022. — Ne. 5-2 (95). — C. 66-70.

15. Tursunovna A. K. et al. Methods of the Educational System of Science and
the Relation of Pedagogy with Other Sciences //Galaxy International
Interdisciplinary Research Journal. — T. 10. — Ne. 1. — C. 152-155.

16. MycaeB 3. M. u np. M3ydyenune komriiekcooOpa3oBaHusi XMHA30JI0HA-4 C
cosisimu kobanwTa (II) poroMerpruueckum metrogom //Y30. xuMm. xkypH. — 1993, —
Ne. 6. - C. 18-22.

17. Kamolov L. et al. Stachyibotrus toxic microscopic fungus low molecular
metobolites //Plant Cell Biotechnology and Molecular Biology. — 2021. - T. 22. —
Ne. 35-36. — C. 50-61.

18. Jumanov D. T., Tojiyeva S. O., Ubaydullayeva S. H. FVY3A
XOCHJIJIOPJINTU BA CHUD®ATUHU OIINPUIIJIA YUFYHIIAILITAH
TEXHOJIOTUK OMWIJIAPHM YPHU //International scientific journal of
Biruni. —2024. — T. 3. — Ne. 1. - C. 273-279.

19. Ubaydullayeva S. H., Tojiyeva S. O. INGICHKA TOLALI G ‘O ‘ZANING
TERMIZ-202 NAVINING HOSILDORLIGIGA TUP QALINLIGI VA

https:// journalss.org/index.php/luch/ 45 Yacmv-70_ Tom-6_Hronv-2026



https://scientific-jl.com/luch/

ISSN:
3030-3680

JAVYHIIHE HHTE/VIEKTYAJIBHBIE HCC/IE/OBAHHA

CHILPISHNING TA’SIRI //Interpretation and researches. —2024. —T. 2. — Ne. 15.
—C. 4-12.

20. Jumanov D. T., Ubaydullayeva S. H., Tojiyeva S. O. SUG ‘ORISH VA O
‘G ‘ITNI G ‘O ‘ZA HOSILDORLIGIGA TA’SIRI //Oriental renaissance:
Innovative, educational, natural and social sciences. — 2024. — T. 4. — Ne. 6. — C.

435-439.

https:// journalss.org/index.php/luch/ 46 Yacmo-70 Tom-6 Hrwons-2026



https://scientific-jl.com/luch/

