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Streszczenie: Antygen D z uktadu Rh jest najsilniejszym immunogenem wszystkich znanych antygenéw krwinek czerwo-
nych. Dlatego tez nalezy go oznacza¢ zaréwno u dawcow jak i biorcow krwi. Dawcy fenotypowani nie sg tatwo dostepni,
ale konieczni w procesie identyfikacji przeciwciat. Szczegélnie wazne sg homozygoty DCCee i DccEE. Badania serologiczne
umozliwiajg wydzielenie homozygotycznych krwiodawcéw uktadzie Rh. Celem pracy byto okreslenie czestosci wystepo-
wania dwdch homozygotycznych fenotypéw z uktadu Rh: DCCee i DccEE krwiodawcéw Rh dodatnich Regionalnego Cen-
trum Krwiodawstwa i Krwiolecznictwa w Warszawie. Czesto$¢ wystepowania analizowanych u krwiodawcow fenotypow
jest zréznicowana. Homozygotyczny fenotyp DCCee wystepuje czesciej (92%) niz fenotyp DccEE (8%). Czestos¢ wystepo-
wania homozygotycznych fenotypéw uktadu Rh w grupach krwi uktadu ABO jest na granicy istotnosci.
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Wstep

Kazde zetkniecie sie organizmu z obcym antygenem powoduje reakcje, w ktérej dochodzi do produkcji prze-
ciwcial odpornosciowych. Do pierwotnej odpowiedzi immunologicznej moze dojs¢ juz po podaniu zaledwie 0,03
ml. krwi Rh+ wdwczas produkowane sg przeciwciata klasy IgM, ktore praktycznie nie sg wykrywane podczas ba-
dan serologicznych (Fabijaniska-Mitek 2007). Ze wszystkich antygen6éw uktadu Rh, najsilniejszym jest antygen D.
Do uodpornienia tym immunogenem dochodzi u 70%-80% biorcéw nie posiadajacych antygenu D, ktérym podano
jednostke krwi Rh-dodatniej (Nathlang 2001). Badania serologiczne krwinek czerwonych umozliwiaja wydzie-
lenie krwiodawcéw o homozygotycznych fenotypach w uktadzie Rh, a takze innych uktadach grupowych. Dzieki
tym badaniom mozliwe jest gromadzenie jednostek krwi dla chorych posiadajacych przeciwciata odpornosciowe
(Kelus 1958). Fenotypowanie konieczne jest do tworzenia zestawéw krwinek wzorcowych, wykorzystywanych
w badaniach diagnostycznych. W tym celu wybiera sie osoby, ktérych sktad antygenowy erytrocytéow stuzy do wy-
krywania i identyfikacji przeciwciat. Nalezg do nich krwinki homozygot w dwoéch lub kilku uktadach grupowych:
DCCee, DccEE, dccee, MM, SS, ss, Fy(a-b+), Fy(a+b-), Jk(a-b+), Jk(a+b-). Antygen D jest istotnym immunogenem
sposéréd antygendéw uktadu Rh, a zarazem wszystkich znanych antygen6w krwinek czerwonych. Jest to powdd, dla
ktdrego istnieje obowiagzek oznaczania go zaréwno u dawcdw krwi jak i u biorcéw, tak by do transfuzji dobiera¢
krew zgodng w zakresie tego antygenu (Apoil, Blancher 2001, Fabijanska-Mitek 2007). Dawcy fenotypowani nie sa
tatwo dostepni, ale sg niezbedni w procesie identyfikacji przeciwciat. Szczegdlnie cenne s3 osoby homozygotyczne
pod wzgledem gen6éw kontrolujacych ekspresje antygenéw z uktadu Rh (DCCee, DccEE) i Kell. Przeciwciata z tych
dwoch uktadow sg wazne Kklinicznie. Do ich wykrycia stosowane sg krwinki o homozygotycznym uktadzie antyge-
now (Okuda et.al. 1997). Krwinki, na ktoérych znajdujgcy sie antygen wystepuje w podwojnej dawce, silniej reaguja
z surowicg zawierajacg odpowiadajgce im przeciwciatami niz te, na ktérych antygen wystepuje w mniejszej ilo$ci.
Tak jest w przypadku wszystkich antygenéw uktadu Rh. Ma to duze znaczenie przy wykrywaniu przeciwciat. Stad
tez wynika potrzeba poszukiwania krwi z antygenami wystepujacymi w uktadach homozygotycznych - DCCee
i DccEE (Boorman, Dodd Lincoln 1988).

Celem pracy byto okreslenie czesto$ci wystepowania dwdch homozygotycznych fenotypéw z uktadu Rh: DCCee
i DccEE krwiodawcow Rh dodatnich Regionalnego Centrum Krwiodawstwa i Krwiolecznictwa w Warszawie.

Material i metody badan

Badania przeprowadzono od 2.01. do 31.12.2006r. w Pracowni Kontroli Serologicznej Regionalnego Centrum
Krwiodawstwa i Krwiolecznictwa w Warszawie. Objeto nimi 1358 krwiodawcéw. Przebadano 368 os6b grupie 0,
w grupie A - 317, w grupie B - 295, a w AB - 378. Pula badanych obejmowata krwiodawcéw Rh dodatnich (Rh+)
z oznaczonym antygenem D. Wybierano osoby o okreslonych fenotypach: DCCee i DccEE. W kazdej z czterech grup
krwi poszukiwano dawcéw z dwoma rodzajami fenotypéw: DCCee i DccEE. Fenotypy oznaczono tacznie u 400
0s0b. Po 100 os6b w kazdej grupie krwi. Do oznaczenia antygenu D na krwinkach zastosowano odczynniki: anty-
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Dy, 1 anty-D, ... Obecnos¢ aglutynatéw Swiadczyta o wyniku dodatnim. Jednorodna zawiesina oznaczata wy-
nik ujemny. Do dalszych badan zakwalifikowano osoby Rh dodatnie speiniajace kryteria wyboru dawcy do badan
fenotypu Rh.

W celu wyselekcjonowania oséb homozygotycznych DCCee i DccEE oznaczono dwa antygeny: c i e. Do badan
zastosowano odczynniki monoklonalne anty-c i anty-e.

Stwierdzenie obecnosci obu antygen6w nie pozwalato zaklasyfikowa¢ krwiodawce do dalszych badan. Na tym
etapie mégt on miec jeden z fenotypow: DCcEe, DccEe, DCcee lub bardzo rzadko wystepujgcy Dccee.

W przypadku uzyskania chociazby jednej reakcji ujemnej (np. c- e+ lub c+e-), krwinki dawcy krzyzowano z od-
czynnikami anty-C i anty-E w celu oznaczenia uktadéw homozygotycznych. Wcze$niejsze wykrycie antygenu e
i brak antygenu c na krwinkach oraz uzyskania negatywnej reakcji z odczynnikiem anty-E i pozytywnej z anty-C
wynik zapisywano jako DCCee (fenotyp Rh). Krwinki takiego dawcy sa homozygotyczne zaréwno w zakresie an-
tygenu C jakie.

Jesli na krwinkach stwierdzono obecno$¢ antygenu c i nie wykryto antygenu e, a w kolejnym etapie badan uzy-
skano wynik dodatni w probédwece z odczynnikiem anty-E i ujemny z odczynnikiem anty-C wykryto drugi z poszu-
kiwanych homozygotycznych fenotypow - DccEE. Fenotypowanie krwinek czerwonych wykonywano dwukrotnie,
z prébek pobranych przy dwdch kolejnych oddaniach krwi. Uzyskanie zgodnych wynikéw upowazniato do wpisa-
nia ich w kartoteke dawcy.

Wyniki badan

Krwiodawcy Rh - dodatni, utworzyli 400-osobowa grupe badanych. W grupie tej znalazty sie wytacznie kobiety
i mezczyZni, u ktérych nie stwierdzono wystepowania antygendéw C, ¢, E i e w kombinacjach heterozygotycznych. Fe-
notyp DCCee okreslono u 367 0séb, co stanowito 92% dawcdéw, natomiast 33 osoby (8%) o fenotypie DccEE.

U kazdego z krwiodawcow o wybranych dwdch homozygotycznych fenotypach oznaczono grupe krwi. W 400
osobowej puli badanych fenotyp DCCee wystepowat w 367 przypadkach. Rozktad grup krwi z tym fenotypem byt
dos$¢ rownomierny. W grupach 0 i A oznaczono go u 88 os6b (24%). Antygeny C i e wystepujace w podwdjnej daw-
ce oznaczono takze u 96 krwiodawcéw (26%) z grupa B i AB (95 0séb - 26%).

U dawcéw z fenotypem DccEE odnotowano wieksze dysproporcje. Grupe 0 posiadato 12 o0s6b (37%). Tylu samo
byto dawcdéw z grupg A. Zaledwie 5 0s6b (15%) w grupie krwi AB. Najmniej - 12% to osoby z grupa B (4 osoby).

Przy pomocy testu x? wykazano, iz pomiedzy grupa krwi a fenotypem réznice wystepuja na granicy istotnosci
(x*=7,4973; df =3; p=0,0576).
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Rysunek 1. Czestotliwos$¢ wystepowania grup krwi u krwiodawcédw z podziatem na fenotypy: a) DCCee, b) DDccEE

W puli badanych krwiodawcéw posiadajacych fenotyp DCCee lub DccEE znalazty sie osoby w wieku od 18 do
60 roku zycia. Najwiecej oséb posiadajacych te ceche miescito sie w grupie wiekowej od 19 do 35 lat. Stanowili
oni 256 os6b. Najwiekszg, liczaca 27 oséb (7%) grupe stanowili 20-latkowie. W tej grupie odnotowano najwiek-
sz dysproporcje pomiedzy liczbg fenotypéw u krwiodawcow: 24 osoby (6%) posiadaty fenotyp DCCee, a tylko 3
(0.75%) DccEE. Podobnie byto u os6b rok starszych i 29-letnich. Wéréd 21-latkéw znalazto sie 19 oséb (4.75%)
o fenotypie DCCee i1 (0.25%) o fenotypie DccEE; u 0s6b 29-letnich 21 (5.25%) os6b o fenotypie DCCee i 2 (0.50%)
o fenotypie DccEE. W kazdym wieku dawcéw z fenotypem DCCee byto wiecej niz z DccEE. Wyjatkiem byli 43-lat-
kowie, u ktérych kazdy z fenotypéw posiadaty po trzy osoby. Zadna z 0s6b miedzy 53 a 60 rokiem Zycia nie miata
fenotypu DccEE.
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Rysunek 2. Czesto$¢ wystepowania homozygotycznych fenotypéw dawcow krwi

Dyskusja

Czesto$¢ z jaka wystepuje antygen D z uktadu Rh zalezy od rasy. U oséb o czarnym kolorze skéry wystepuje
czesciej niz u biatych, a u ludzi rasy zéttej osiaga prawie 100%. RdzZnice w wystepowaniu antygenu D obserwuje
sie nawet w obrebie populacji jednego narodu. U mieszkancow péinocnych Wtoch wystepuje rzadziej niz na po-
tudniu. Kolor skoéry $cisle wigze sie z wystepowaniem okreslonych fenotypéw. U Australijczykéw fenotyp DCCee
oznaczono u 479, a DccEE - u 85 na 1000 badanych. Wéréd Chinczykéw dysproporcja jest jeszcze wieksza. Homo-
zygotyczny fenotyp DCCee oznaczany jest u 534 osdb, DccEE u 87 (Kelus 1958). Badania Okudy (Okuda et.al 1997)
wykazaty, ze wsrdd Japonczykow osoby posiadajgce antygen D stanowig 95%, wsrdd Anglikow - 83%. U Indian
proporcje te sg zblizone. Antygen C w podwdjnej dawce ma 226 osdb, a E 200. Do takich samych wnioskéw doszedt
Walker (Walker 1994), poszerzajac dodatkowo informacje na temat wptywu rasy na genotyp. Osoba o fenotypie
Dccee majgca biaty kolor skéry najprawdopodobniej posiada genotyp Dce/dce, gdyz taki zestaw gendéw wsrod
ludzi biatych wystepuje czesciej. W przypadku osoby rasy czarnej o tym samym fenotypie, z rownym prawdopodo-
bienistwem moze by¢ ona posiadaczem genotypu Dce/Dce lub Dce/dce. Publikacja Dean (Dean 2005) zawiera infor-
macje, ze fenotyp Dccee istotnie jest gtéwnie wystepujacym u oséb o czarnej skérze, jednakze z czestoscia rowna
44%. Okuda (Okuda et.al 1997) oznaczajac fenotypy u Japonczykéw potwierdzit, ze czesto$¢ z jakg one wystepuja
jest odmienna w réznych rejonach geograficznych. Interesujace jest, ze antygen D wystepowat u heterozygot Cc lub
homozygot CC ale nie u cc. Sugeruje to wystepowanie zalezno$ci pomiedzy genem RHD i antygenem C w fenotypie

U oséb, ktére oddawaty krew do analiz poszukiwano okres$lonych fenotypéw z uktadu Rh. Najwiecej krwi od-
dali ludzie mtodzi, wsréd ktdrych byli Zotnierze, uczniowie i studenci. Powodem tego moze byc¢ fakt, iz sg to ludzie,
zdrowi, a wraz z wiekiem nabywane sa rdzne schorzenia i choroby dyskwalifikujgce krwiodawce.

W przeprowadzonych badaniach, w kazdej z czterech mozliwych grup krwi uktadu ABO, homozygotyczny fenotyp
DCCee spotykany byt ze zblizong czestoscia. Rzadziej wystepowat drugi fenotyp DccEE. Najczesciej pojawiat sie on
w grupach krwi 0 i A. Rowniez Fabijanska-Mitek (5) badajac czesto$¢ wystepowania pietnastu kombinacji antyge-
nowych uktadu Rh w populacji polskiej wykazata nizszy procentowo udziat fenotypu DccEE (1,73%) i wyzszy DC-
Cee (15,22%). Procentowy udziat dwdch homozygotycznych fenotypéw w populacji polskiej wynosi odpowiednio:
dla DCCee - 89,8%, a dla DccEE - 10,2%. Podobny procentowy rozktad otrzymano w pracy: DCCee wystapit u 92%
krwiodawcéw (367 osob), a DccEE tylko u 8% (33 osoby). Z badan Dean (4) wynika, iz fenotyp DCCee dominuje
u Azjatéw (70%), rodowitych Amerykanow (44%) i osdb rasy kaukaskiej (42%). Nathlang i in. (9) badajac sktad
antygenowy krwinek czerwonych w uktadzie Rh w puli 200 osobowej honorowych krwiodawcom u 51,5% oznaczyt
fenotyp DCCee. Podobnie Nanu (8) u 95,37% dawcéw krwi oznaczyt antygen D. Daniels (3) podaje, Ze 82%-88%
Europejczykow i biatych Péinocnych Amerykanéw jest D+. Antygen D wystepuje az u 95% czarnych Afrykanczykow.
Na dalekim Zachodzie w niektérych populacjach oraz u Chinczykéw osigga on czestos¢ bliska 100%. Ten sam autor
pisze, ze we wszystkich populacjach antygen e wystepuje z wieksza czestoscig niz antygen E. U angielskich dawcow
antygen E wystepuje w 29%, antygen e w 98%. Antygen C znaleZ¢ mozna u 68% os6b, antygen c u 81%. U czarnych
Afrykanczykéw frekwencja antygenu c jest znacznie wyzsza niz C, podczas gdy we wschodniej Azji jest odwrotnie (3).
W pracy wykazano zalezno$¢ na granicy istotno$ci pomiedzy grupa krwi a wybranym fenotypem Rh+. Jednak wydaje
sie, ze bez wzgledu na grupe krwi, czesto$¢ wystepowania homozygotycznych fenotypéw byta zblizona.
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Whioski

1. W polskiej populacji wielokrotnych krwiodawcow homozygotyczny fenotyp DCCee wystepuje czesciej (92%)
niz fenotyp DccEE (8%). Jest to zgodne z dotychczasowymi badaniami.

2. Czesto$¢ wystepowania homozygotycznych fenotypow uktadu Rh w grupach krwi uktadu ABO jest na granicy
istotnosci.
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Summary: Antigen D of the Rh system is the strongest immunogen among the known antigens of red blood cells. That
is why it ought to be marked both for the donors and for the blood recipients. The donors who are phenotyped are not
easily available, despite being necessary in the process of the identification of the antibodies. Of critical importance are the
homozygote DCCee and DccEE. The serologic research allow for the identification of homozygotic blood donors in the Rh
system. The objective of this work was to determine the frequency of appearance of two homozygotic phenotypes of the Rh
system: DCCee and DccEE of Rh positive blood donors of the Regional Blood Donation and Hemotherapy Centre in Warsaw.
The frequency of the occurrence of phenotypes analyzed among the blood donors is diverse. Homozygotic phenotype DCCee
occurs more frequently (92%) than phenotype DccEE (8%). The frequency of occurrence of homozygotic phenotypes of the
RH system in the blood type groups of the ABO system is at the border of relevance.

Key words: blood, blood donor, Rh system antigen, antibody, gene, phenotype, transfusion

Introduction

Each contact of the organism with an alien antigen causes a reaction in which the production of immunological
antibodies is triggered. The primary immunological reaction may occur already after an intake of only 0,03 ml of
Rh+ blood, at which point the antibodies of IgM class are produced, which are practically untraceable during the
serologic examination. (Fabijanska-Mitek 2007). Of all the antigens of the Rh system the strongest one is antigen
D. The immunization of this antigen occurs for 70-80% of the donors who do not possess antigen D, who have
been given the blood unit Rh-positive (Nathlang 2001). The serologic examination of the red blood cells allows
for the identification of the blood donors with homozygotic phenotypes in the Rh system, as well as in the other
group systems. Thanks to this examination it is possible to gather blood units for patients who have immunization
antibodies (Kelus 1958). Phenotyping is necessary for the creation of sample blood cell sets used in the diagnostic
examinations. For this purpose persons whose antigen composition of erythrocytes is used for identification and
detection of antibodies are selected. These comprise of red homozygote cells in two or several group systems:
DCCee, DccEE, dccee, MM, SS, ss, Fy(a-b+), Fy(a+b-), Jk(a-b+), Jk(a+b-). Antigen D is an important immunogen
among the antigens of Rh system, and at the same time among all known antigens of red blood cells. For this reason
there is an obligation of marking it both for donors and blood recipients, in order for the selection of blood in
accordance with this antigen for transfusions (Apoil, Blancher 2001, Fabijanska-Mitek 2007). Phenotyped donors
are not easily accessible, however, they are necessary in the process of identification of the antibodies. Persons
who are homozygotic as far as genes controlling the expansion of antigens of Rh system (DCCee, DccEE) and Kell
are concerned are of particular value. Antibodies of these two systems are important from the crinical point of
view. In order to identify them blood cells of homozygoric composition of antigens are used (Okuda et.al. 1997).
Blood cells carrying the double dose of the antigen react stronger to the serum containing matching antibodies
than to those on which the antigen occurs in smaller quantity. This is also the case of all antigens of Rh system. It
has a significant importance when detecting the antibodies. The necessity of searching for the blood with antigens
of the homozygotic systems DCCee i DccEE stems from it as well (Boorman, Dodd Lincoln 1988).

The aim of this work was to define the frequency of occurrence of the two homozygotic phenotypes of the Rh system:
DCCee i DccEE of Rh positive blood donors of the Regional Blood Donation and Hemotherapy Centre in Warsaw.

Materials and research methods
The research was done in the period of time from January 2" to December 315 2006 in The Serology lab of the
Regional Donor by the Blood Donation and Hemotherapy Centre in Warsaw. 1358 donors were examined: 368

donors in a group 0, 317 in a group A, 295 in a group B and 378 in a group AB. The group of the donors consisted
of Rh+ donors with an antigen D. Persons with phenotypes DCCee and DccEE were selected. In each of the four
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blood groups donors with two types of phenotypes were sought: DCCee and DccEE. Phenotypes were marked for
the total of 400 people. 100 people for each blood group. Reagents anti-D,, , and anti-D, . were used to identify
an antigen D in blood cells. The presence of agglutinates indicated that the result was positive. A homogenous
suspension indicated that the result was negative. In order to further research Rh+ donors, meeting the criterion
of a donor chosen to research on phenotype Rh, were qualified.

With a view to select homozygotic people DCCee and DccEE two antigens were marked: c and e. Anti-c and anti-e
reagents were used in the research. Marking of those two antigens disqualified a donor from further research. At
this stage a donor could have had one of the phenotypes: DCcEe, DccEe, DCeee or, a very rare one, Dccee.

In case of even one minus reaction (e.g. c- e+ or c+e-), blood cells of a donor were crossed with reagents to mark
homozygotic systems. The earlier detection of an antigen e and lack of an antigen c in blood cells and a negative
reaction with reagent anti-E and a positive one with anti-C were recorded as DCCee (a phenotype Rh). Blood cells
of this kind of donor are homozygotic in both antigen C and e.

If an antigen c was detected in blood cells but an antigen e was not, and in the next step of the research a
positive result in a test-tube with a reagent anti-E and a negative one with anti-C were achieved, the second one
of the sought phenotypes was detected - DccEE. Phenotyping of red blood cells has been done two times, using
samples taken during two subsequent blood donations. Provided the achieved results were consistent, they were
authorized to be written down in a donor’s file.

Research results

Rh+ donors created a group of 400 people. The group consisted of men and women for whom antigens C, ¢, E
and e in heterozygotic combinations were not detected. A phenotype DCCee was identified in 367 people (92% of
the donors) and DccEE in 33 people (8%).

For each donor with two selected homozygotic phenotypes a blood group was marked. Within a group of 400
people a phenotype DCCee was detected in 367 cases. The division of blood groups with this phenotype is quite
even. In a 0 and A group a phenotype DCCee was detected in case of 88 people (24%). Antigens C and e occurring
in a double dose were detected in case of 96 donors (26%) with B and AB blood group (95 people - 26%).

In a group of donors with a DccEE phenotype a greater disproportion was noted. 12 people (37%) had a blood
group 0. The same number of people with a group A was noted. Only 5% of the people (15%) had group AB. The
lowest number of donors - 12% - constituted a group of the people with a B blood group (4 donors).

Thanks to a test x? it was proved that variances between a blood group and a phenotype occur at the edge of
relevance (x*=7,4973; df = 3; p = 0,0576).
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Figure 1. The incidence of blood groups in a group of donors with a division of phenotypes: a) DCCee, b) DDccEE

In a group of the donors with a DCCee or DccEE phenotype the examined people were between 18 to 60 years
of age. The highest number of people, 256 donors with this feature was 19 to 35 years old. The highest number
of people (7%) was 20 years old. In this group the biggest disproportion between the numbers of phenotypes
in donors was noted: 24 people (6%) had a DCCee phenotype, and only 3 (0.75%) DccEE. The same situation
occurred in case of 21 years old and 29 years old people. Among 21 years old donors 19 people (4.75%) with a
phenotype DCCee and 1 (0.25%) with DccEE were noted; in case of 29 years old people there were 21 (5.25%)
people with DCCee and 2 (0.5%) with DccEE. In every age group there were more donors with a DCCee than with a
DccEE phenotype. The exception was noted for a group of 43 years old donors in which each of the phenotypes was
indicated for 3 persons. None of the persons from the age group of 53 to 60 years had DccEE phenotype.

-74 -



Human and Health, 2012, Volume VI, Issue 2 Participation of the selected phenotypes...

45

40

35

7

30 - .
25 || ::: ::: B DCCee
20 O DccEE
15 R SRR .

s | Ry - SR

frequency (%)

18-25 26-35 36-45 46-60

age
Figure 2. The frequence of homozygotic phenotypes among the blood donors

Discussion

Theincidence of an antigen D of Rh system depends on the race. [t occurs more frequently in case of black than white
people and as far as people of a yellow race are concerned its occurrence is almost 100%. The differences in antigen
D occurrence may be observed even in case of one single nation. For north Italians it occurs less frequently than for
those living in the south. A skin colour is linked with the occurrence of certain phenotypes. In case of the Australians
a DCCee phenotype was detected in 479, and a DccEE phenotype in 85 out of 1000 people under examination. Among
the Chinese a disproportion is even bigger. A homozygotic DCCee phenotype is detected in case of 534 people, DccEE
- in 87 (Kelus 1958). The research done by Okuda (Okuda et al. 1997) proved that there are 95% Japanese people
and 83% English people with an antigen D. Among Indians the proportions are similar - 226 people have an antigen
Cin a double dose and 200 have an antigen E. The same results were obtained by Walker (Walker 1994) with more
information on the influence of a race on a genotype. A white person with a phenotype Dccee probably has a Dce/dce
genotype as it is the most common set of genes occurring in case of white people. In case of a black person with the
same phenotype she or he may, with equal probability have a Dce/Dce or a Dce/dce genotype. According to Dean’s
publication (Dean 2005) a Dccee phenotype is undoubtedly the most frequent one for black people but its incidence
is 44%. Okuda (Okuda et al. 1997) when marking phenotypes of the Japanese confirmed that their incidence depends
on a geographical region. It is interesting that an antigen D was present in heterozygotes Cc and homozygotes CC but
not in cc. It suggests that there is a relation between a RHD gene and an antigen C in a phenotype.

In blood donors certain phenotypes of Rh system were sought. The biggest amount of blood was donated by
young people with soldiers and students among them. It may be a result of the fact that they are healthy and the
older donors are more prone to be ill or ailing which may disqualify them from being blood donors.

In the research, in each of four possible blood groups ABO, the incidence of a homozygotic phenotype DCCee was
similar. Phenotype DccEE was less frequent. It has occurred in blood groups 0 and A most often. Also Fabijanska-
Mitek (5) when examining the incidence of fifteen antigen combinations of Rh system in Polish population proved
that the incidence of a phenotype DccEE (1.73%) is more frequent than that of DCCee (15.22%). The percentage
of two homozygotic phenotypes in Polish population is: for DCCee - 89.8%, DccEE - 10.2%. A similar percentage
has been proved by the research: DCCee occurred in 92% of donors (367 people), DccEE only in 8% (33 people).
According to Dean’s research (4) a phenotype DCCee occurs most often in case of Asians (70%), Native Americans
(44%) and in Caucasian race (42%). Nathlang et al. (9), when examining a group of 200 donors on an antigen
composition of red blood cells in Rh system in 51.5% marked a phenotype DCCee. Similar to this, Nanu (8) marked
95.37% of donors with an antigen D. Daniels (3) states that 82-88% of Europeans and white North Americans is
D+. Antigen D occurs in 95% of black Africans. In some populations living in the far West and among the Chinese
people its incidence is almost 100%. Daniels states also that in all populations the incidence of antigen e is more
frequent than the incidence of E. In English donors the occurrence of an antigen E is 29%, of an antigen e - 98%.
An antigen C may be found in 68% of people, an antigen c in 81% of people. In case of black Africans the incidence
of an antigen c is significantly higher than of C while in East Asia it is just the reverse (3). The research has proved
the relation at the verge of relevance between a blood group and a certain phenotype Rh+. However, it seems that
regardless of a blood group, the incidence of homozygotic phenotypes is similar.
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Conclusions

1.

In Polish population of multiple blood donors a homozygotic a phenotype DCCee occurs more frequently
(92%) than a phenotype DccEE (8%). The results are consistent with current research.

2. The incidence of homozygotic phenotypes of Rh system in blood groups of ABO system is at the verge of relevance.
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