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Abstract. An ardlysis of the current serological structure of the Polish population was per-
formed The material submitted for the analysis included more than 355,000 people (men
and wamen) @ming from amost all the regions of Poénd. The graip cansisted of haspi-
talised persons, blood donors, persons applying for driving licence, pregnant women and
persons wanting to rave the information on their bbod graijp entred into their identity
cards. The results encompassed the frequercies of blood groups in the ABO system and
according to the Rh factor. The results were compared with the dat of a similar investigation
performed forty years esrlier. Some regiona differences in blood group frequencies in the
population of Poland were observed.
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Introduction

Studies m the distribution of the ABO sysem blood groups invarious pqoulations
were initiated by theHirszfelds in 1918 (Hirszfeldowa 1958). The resul obtained
turned out to e very useful for the fields o science such as:

1. Anthropology, since the frequency of the occurrence of particular genes con-
ditioning the generation of all the blod groups difers within paticular races and
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the fequencies of the oarrence of A and B blood groyps prove some reguities
in the geographica distribution (Kelus et al. 1953). Sero-anthropology deals also
with the influence of blood goups m the ®x of desendants (Socha 1963).

2. Ethnology, due to considerable differences acaurring in frequencies d parti-
cular blood groups in various ethnic groups (Kelus et al. 1963; Sablinski 1959;
Scacha 1966), which may characterise a pgulation equally well as anthropological
indices db. Furher, some of the studes (Sdoolski 1962) seem to indicae a possible
link between definite bload groups and pignentation.

3. Genetics, due to the fact that antigens of he ABO system, discovered in 1901
by Landsteing are genetally conditioned by the thee allelomorphic genegihg
in the long arm of chromosorre 9. Whereas chromo®me 1 contains the genes con-
ditioning the occwenceof the eryhrocyte Rh angien and D antgen (Traczyk 1984).
All of them are glycoproteids resent notonly in the cell membrane of erythrocytes,
but also (in 80% of the population having Se gene) in all the secretions, excretions
and tisses d the aganism, except the krain and the vitreous humou of the eye.
Group antigens appear aready in afew week old embryos and, besically are de-
perdent neither on the intaarganic factors nor on theexternal environment.

4. Epidemiology, since tere isa crrelation between cetain diseaseand given
blood gioups (Garzewski et a. 1965; Korfel, Balding-Korfel 1963; Ziotkiewicz
1965, 1961)which may [ imporent in theregions &ected with industrial poll@on.
In addition, an exceptionally interesting fact was reveded recently. Namely, in some
diseases, as, for insnce, in marrow leukaemia, weakening of A or B antigen may take
place. Some chronicinflammatory and cancer diseases of the large intestine may cause
the additional occurerce of tre B property inA group corpusles (Seyfiedowa 1990).

Along with cognitive values, studés am the blood group frequencies nay also
have a pacticd significance connected with a definite demand for a given blood
group in a given territory, for criminology and in paternity tests.

The first study devoted to the distribution of serologicd groups in the territory
of Poland was carried out in 195 on the basis of over 11 0 tests Halber, Myd-
larski 1925). Subgquent mgjor studies were caried out D and 30 years after the
pioneer work (Kelus et a. 1953; Sablinski 199; Sacha 1963, 19566).

Analysing the past in retrospect of the forty years which have passed since the
last stug covering the enire area of Pobnd (Kelus et a. 1953, an interesting que-
stion arose. The question was whether the percentage structure of blood groups
remainedunchangedThe attemptd ansver this question, and obtaining relevant
saological charcteristics for this puropse r@ theaobjectives of thiswork.

Materials and methods

Materials for the ®rological chaacristics of Poland vere collected as aesults
of over 355,000 individual blood tests fom almost al regions of Poénd. This rum-
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ber covers approximately 1% of the whole population of the county. Data were
obtained both from blood doretion centres and from hospitl |aboratories, and thus
from blood donars, hospidl patients (pregnant women in particular) and from divers
and persans referred by caurts of justice to gecialist latoratories for medical ex-
pertise. This variety of the purposes for blood tests bings he examined group closer
to the actual crosssection of scciety than a group consistirg only of patients (in-
fluence of blood goups upa the incidence of some diseases) a a group consisting
only of persons examined at blad donation centres where the high frequency of
0 goup could be taken for granted (Sablinski 1959) as mae desirable due to its
suitability for use in dtical situations as @l as die © the fact that inlividuals
with 0 group sem to ke more resistnt to infections (Clarzewski et a. 1965).

The determination of the main blood groups and the Rh factor was performed
according to the guidelines of the Ministry of Health and Social Care and of the
Haematology Institute (Zasady... 197, Przepisy... 19&) for blood donation centres
and hospitls in Poland. Blood samples were drawn by two persons. The analyses
were paformed indepemently. In testsfor the ABO system, a saes of anti-A, anti-B
and anti-AB standard serums and 0, A, B standard corpuscles wee wsed. In the
tests for the Rh fator anti-D serum wasused. In the cae of Rh- facor individuals,
an additimal analysiswas @rried ait with the aplication of anti-C and anti-E
standard serums In 63% of siudied individuas the testfor the anti-gene ABO syséem
was acompanied with A, and A, subgroups ests However, the results obsined
may have been influenced by the fad that since 1987 in the determination of the
main blood groups A and A, antigens, and in thease ofthe Rh fctor st C, E,
and D, antigens, fave been determined only in blood donors. In conseguence, the
results obiined, for example, only from stk people's tests may sugyest that those
subgroups lave stopped to accur in Poland.

Further datapertaining to the placeof sanpling (blood donation centres,hospital
laborataies), the composibh of the studied grqu(the sick, he hedlthy), the scope
and period the results efer to ae shown in Table 1.

Results

Datafromvarious localities in Polandeferring to thefrequencies of blood groups
in the ABO systemare presented inTable 1. Their differentiation is illustated in
Figure 1 The analys of thesedataindicates that n majority of cases te blood
groyp make-up is vay similar. Only the data from Watbrzych and Torun 2 differ
to a hgher degreerbm the grological make-upof other bcalities catulated on
the bass of all consideed dataThe data for Watbrzych show the hidnest pecentage
of individuals with O blood group and the lowest percentage of the remaining groups.
In tun, theresults obtained inTorun 2 sow the lowest percentage of individuals
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Table 1
Frequences (in%) of the blood groups in the ABO system depending of the region of Poland
Populations in:eestair;ao;on Remarks*| N 0 A B | AB
Tortin 1°S 85-93 [1,467 16065 | 33.56 | 37.85 | 19.76 | 883
Grojec™ 89-93 | 2,5 35236 | 35.02 | 37.85 | 1958 | 755
Gorzow WielkopolskiM 87-91 | 2,5 43812 | 3258 | 3954 | 1978 | 810
EtkPS 85-90 |2,467 16890 | 31.00 | 40.60 | 1853 | 9.87
BydgoszcZ”S 87-91 | 2,567 12065 | 32.58 | 3804 | 1995 | 943
Swiecie" 87-91 | 2,567 | 21166 | 32.22 | 4031 | 1851 | 896
Nowe Miasto Lubawskie®S| 86-90 |2,56,7 8917 | 33.35| 3809 | 2024 | 832
Szezecin®® 86-90 | 2,467 | 20743| 3375|3770 | 2026 | 829
Skierniewice 82-86 |2,467 5884 | 31.65| 3838 | 21.22 | 875
taskM 79-87 |2,56,7 4262 | 3337 | 3850 | 19.71 | 842
Minsk Maz. & Siedlce’® 81-85 |2,46,7 18462 | 35.64 | 3880 | 18.16 | 7.39
Wolsztyn™ 80-85 |2,567 10623 | 34.83 | 39.28 | 1811 | 7.78
Torun 21 81-85 | 2,567 | 40812 29.19 | 4038 | 21.10 | 9.33
Olsztyn®S 78-82 | 2,567 19010 | 3417 | 3870 | 1924 | 7.89
MilicZ2 79 3,6,7 24848 | 3577 | 3816 | 1833 | 774
Chetmza 75-94 2,467 11020 | 33.07 | 3863 | 1956 | 874
MalborkM 8 -95 | 2,567 18957 | 3251 | 3951 | 19.60 | 838
Watbrzych 75-94 | 3,56 2196 | 3825 | 36.70 | 1781 | 7.24
PtockPS 90-95 |3,56 10377 | 33.00 | 37.87 | 2069 | 844
Sztum 89-95 | 2,567 14617 | 33.99 | 37.98 | 19.70 | 833
Min 2919 | 3670 | 1781 | 7.24
Max 3825 | 4060 | 2122 | 987
Total 355962 | 3311 | 3891 | 1958 | 840
Poland (Kelus et & 1953) 40000 | 33.37 | 3851 | 1951 | 862
Differences: Poland (1978-1995) — Poland 1953 0.26 | 040 | 007 | 022

* Charaderigtics of the data: 1 — only médes; 2 — separaely mdes and femds; 3 — together mdes ad femds, 4 — Rh fador
together with the ABO system; 5 — Rh factor separaely from the ABO systent 6 — subgroups A1, Az; 7 — subgroups AiB, A2B;
DS — data only from patients of blood donatory station; H — data only from patients of hospitals, M — mixed data.
with 0 bload group and the maximum percentage of A, B, and AB gmups. h the
two above nmentioned plaes, inrelation toother loalities, thedifferences infrequ-
ency oscillaterom 263% (AB group) to 390% (A group). The smlogical make-up
of all the indivduals examined is also vg similar to the pavailing serological
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make-up of Poland ascertained by Kelus et al. (1953). The greatest difference
(0.40%) was noted in the frequency of the occurrence of A group and the smallest
one — (0.07%) of B group. The percentage participation of A and AB subgroups is

Table 2
Frequences of the subgroups, A2, A1B, A2B in Poland

A, +A,=103594 AB +A,B = 21 408

Aq A, A.B A,B
Percent 84.85 15.15 81.21 18.79
Min 82.05 11.00 75.73 12.69
Max 89.00 17.95 87.39 24.27
Poland (Kelus et al. 1953) 88.36 11.64 - -

presented in Table 2. Compared to the results from 1953 (Kelus et al. 1953) a higher
percentage of Asubgroup and a lower percentage gsubgroup is observed. Se-
rological make-up of the individuals examined in division into sexes is shown in
Table 3. Differences in the frequency of occurrence of particular blood groups in
both sexes are not great (the greatest one amounts to 0.40% for A group). Distri-
bution of the Rh factor in the studied population and its comparison with the data
from 1953 (Kelus et al. 1953) as well as its sexual differentiation are presented in
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Table 3
Frequencies of the blood groups in the ABO system depending on the sex of Poland
Group n 0 A B AB
n 58 088 68 425 34 603 15 045
Male 176 161
% 32.,97 38.84 19.65 8.54
n 46 625 55 881 27 990 11 884
Female 142 380
% 32.74 39.25 19.66 8.35
n 104 713 124 306 62 593 26 929
Male + female 318 541
% 32.87 39.02 19.65 8.45
Differences (male — female) in % 0.23 -0.41 -0.01 0.19
Table 4

Freqguencies of the Rh factors in

Poland in the years 1978-1995 depending on the sex

Group N R R
n % n %
Male 176 161 141 927 80.57 34 234 19.43
Female 142 380 113 448 79.68 28932 20.32
Male + female 318 541 255 375 80.17 63 166 19.83
Differences (male — female) in % 0.89 -0.89
Total 353 766 284 186 80.33 69 580 19.67
Poland (Kelus et al. 1953) 10 000 8313 83.13 1687 16.87
Differences Poland (1978-1995) — Poland 1953 -3.20 3.20
Table 5

Frequencies of the blood groups in the ABO system depending on the

Rh factor in Polish men in the years 1978-1995

Rh* Rh
Group N
n % n %
0 21995 18 097 82.28 3898 17.72
25225 20 595 81.65 4 630 18.35
B 13 267 10767 81.16 2 500 18.84
AB 5530 4 479 80.99 1051 19.01
Together 66 017 53 938 81.70 12 079 18.30
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Table 6

Frequencies of the blood groups in the ABO system depending on the
Rh factor in Polish women in the years 1978-1995

Rh* Rh
Group N
n % n %
0 10 025 8136 81.16 1889 18.84
12 187 9748 79.99 2439 20.01
B 5953 4767 80.08 1186 19.92
AB 2 453 2015 82.14 438 17.86
Together 30618 24 666 80.56 5952 19.44

Table 4. Sexual dimorphism is not great. Similarly, the difference between the fre-
guency of this factor calculated for the entire examined population and the frequency
calculated for particular sexes of the studied individuals (a group smaller by circa
35,000) is not great. The percentages of Rh factors in relation to the distribution of

Table 7

Frequencies of the blood groups in the ABO system depending on the
Rh factor in Polish men and women in the years 1978-1995

Rh* Rh~
Group N
n % n %
0 38 129 31281 82.04 6 848 17.96
44 450 36 236 81.52 8214 18.48
B 22 992 18 625 81.01 4 367 18.99
AB 9623 7 812 81.18 1811 18.82
Together | 115194 93 954 81.56 21 240 18.44

ABO groups in men (Tab. 5) and women (Tab. 6) and in individuals of both sexes
together (Tab. 7) are slightly different. This applies also to the frequencies’ of Rh
and Rh factors in relation to the main blood groups in men and women. These
differences (excess and deficiency) tested wfthtest are, however, statistically
insignificant. Compared to the data from 1953 the difference of only 3% has been

found.

Discussion

In the case of such a numerous and differentiated population sample influences
of artificial, unintended selections disappear — for instance; temporary selection oc-
curring when the research is restricted exclusively to blood donors, or conversely
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— only to hospital patients. In a population 0 big as the one used in our studes,
comparison d the frequency of the occurrence of given blood groups in \erious
localities but, for instance, ony from blood danation centes, with the caesporling
frequency calculated for the whole population examined did not differ when the
compared data were obtained from the centres operating in hospils (Tab. 1). This
was probably due to the fact that hospitl groupswere not composed exclusively
of patients but included also persors referred to for the blood tests necessary to
obtain driving licence and bload dorors. As a result these groups were always rep-
resenting across-®dion of society and rot particular population groups.

In consequence, our population sample is a god indicator of the haematologica
differentiation of society and it may be used in anthropologicd comparative studies.
In spik of the lapse of 40 years since the studies conducted by Kelus et a. (1953,
no negative sledion (suggested by Charzewski et a. (1966)) of individuals with
A group has been observed. We think that it was caused by the lack of isolation,
espedilly that in the peiod betveen tlose stidies geat pgulation maements dok
place (the war and migrations). It also seems hat due to he improvement in health
cae this selective influencewhich in the past couldhave seleted individuals with
A group, is less inportant at present, even in relatively isolated groups However,
exanples of Torun andWatbrzych mayconstitute the first signals of environmental
impad upan the appeaance of differences in te frequencies d occurrence of blood
groups with a given antigen.

As it isevident from Table 1, with two exceptions aur general data do not differ
essentiallyfrom thoseobtained by Kelus dll. (1953). The exceptios are the goups
of Torun 2 and Watbrzych (Fig. 1. In the Walbrzych group, the considerably higher
percentage of individuals with O group may be an ungecific phenomenon related
to the fact that a high percentage of reaults camefrom seological centres @-ope-
rating with mine rescue arvices.

Migration movements midt be another possibk explanation of the distinct char-
ader of blood goupfrequencies in the area of Watbrzych. After World War Il a new
generation of the miners who had emigrated to France in the inter-war period came
bad to these territories. If, however, in that group of people a certain influence of
mariages betwveen thesewto blood goupswere to be evident, aetain inaease in
the frequencies d the occurrence of both 0 and A group and aconsiderable drop
in the frequencies of B and AB groups sbuld be expected. However, the changes
in these two last bloal groups are not grea, while the increase of frequency in the
case of O gup ocaurrence is sigificant. This maybe rebtedto the peference of
blood dorors with this bloal group in mine rescue work, or to hgher incidence of
the digestiveract uler in this area.

In Table 1 and in Figue 1 our attention is drawn by a completely different
frequency of blood groups obtained from the data seemingly collected from the
same souce. Both of these groups are made up of individuals tested in hospital. In
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spite of the fad, frequencies d the occurrence of given blood groups in Torun 1

are similar to be aveage for thewhole cauntry, while those in Torun 2 are distinctly
different. A thorough comparison of these groups ndicates, however, that in the
group from Torun 2 the data refer to the people from the Torun province while the
subjects from the goup d Torun 1 are conscripts coming from all regions of Poland

(soldiers). A similar moddl of frequency changes in the occurrence of blood groups
in ill people n Torun 2 was described by Charzewski et a. (1965). In that study

in a genera hospi@l group ill people were separated from blood donors. Whether

that enormous ircrease of A group frequency in the Torun province was @used by

an imbalance in the propation of blood donors drivers and persors wanting the
information on their blood group entered in their identity cards to patientsremains
a problem for further studes. This thesis may be confirmed by the 1992 report on

the demogaphic situation in Polbnd (Report.. 192) according to whch the
Torun province has the seond highest infant mortality ate in Poland.It has also
the fourth highest incidence of the lreathing system diseases and fifth highest in-

cidence of cancer. As it is knavn, individuals with A group are espedally exposd

to the increasedrisk of cancer and breahing sysem diseases(Kherumian, Moullec

1957).

Since the comparison of given blood group frequencies in men and women was
made using the samples of the size differing only by about 8% and considering the
large size of thesample, we camonclude thatwe have rot proved any sekctive
influence of blood groups uwn the suwiva rate of individuals of either of the sexes.
This may be due to health are.

Discussng the fact hat nhowadas, in conparison with the peiod in Kelus
et al (1953) conducted their stdies, the A subgroup frequency is lower and the
A, subgroup has increased we alid not forget that t could be brought alout
by an wspecific facto, related to the facthat in haemotheapy A antigencom-
patibili ty is not importart if there are o irregular A, allo-antibodies and as a re-
sult since 1978 A, and A, antiges have beendetermined in principle anly in
blood donors.

As it was shavn in Table 5, in the Polish population RH factor is four times
more frequent than R fador. This concerns bothwomen and men. Since the time
of the study of Kelus et al. (1953) a dropping tendency in the Rh* fador frequency
and he rise in Rh fador frequency has keen noted. As the number of Rh female
individuals ha increased a little we think that this rise may result from thefact
that n maernity wards (where they have their blood tested) women witkerological
incompatihility are hospitalisedand the majarity of otherwomenin childbirth come
to hospital with bload tests results aleady cofirmed Howeva, this may also be
due to the fat of a higher survival ate of children born from nothers siffering
from Rh inconpatibility during their pregnancy. In this case however, one stould
exped arise d Rh frequency in similar proportions in nen and in worren.



34 E. Tegowska et 4.

Conclusions

1. Distribution of blood group frequencies in the studied population of Poland
does ot show signifi cant diff erences compered to the data from 1953.

2. In our study we did not dbserve any relationshp between a given sx and
a bload group and Rh fador.

3. An increasing tendency in the frequency of Rh individuals was ob&rved as
well as a tendency towards the change of the distribution of blood group frequencies
in the inhabitarg of two highly polluted towns n Poland If this phenomenao is
indeed ielated to the environmentabltution it should be caofirmed in the studies
of other towns in Sésia.
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