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Abstract

The article presents data on the study of a cdiwelabetween blood groups system ABO and Rh with th
peculiarities of the development of human speetitiabi It identifies a complex of genetic markensd substantiates
the possibility of using this complex in the indlual prognosis of the development of human motditiab. The study
shows that individuals with O(l) and A(ll) bloodayps and Rh+ have a high predisposition to the Idpweent of
speed abilities.
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Banentnna Jlnmescoka, Cepriii [llanosan. IIpo0ieMn reHeTHYHOI JiIarHOCTHKHU: CepOJIOTiYHi MapKepH B
NMPOTHO3i PO3BUTKY MIBUAKICHUX 3Mi0HOCTell JIOMWHU. Y CTATTI HABEJCHO Marepiaj MpO BUBYCHHS aCOLIATHBHHUX
3B's13KiB Mixk rpymamu kposi cuctemi ABO ta Rh 3 0co6auBoCTAME pO3BUTKY MIBUAKICHUX 34i0HOCTEH Y YOMOBIKIB i
JKIHOK. BH3HAYeHO KOMIIJIEKC TEHETUIHUX MapKepiB, SIKHH MOKJIMBO BHKOPHUCTOBYBATH B iHJWBIAyaJbHOMY MPOTHO31
PO3BUTKY PYXOBHX 31i0HOCTEN jroauuu. Cepel HUX BHCOKY NMPOrHOCTHYHY IiHHICTh MatoTh Mapkepu O(1), A(Il) rpym
KpOBI Ta MO3UTUBHUH pe3yc-PaKTop.

KuouoBi ciioBa: rpymnu KpoBi, pe3yc $pakTop, TeHETUIHHIA MPOTHO3, MBUIAKICHI 3/1I0HOCTI.

Banentuna JlumeBckasi, Cepreii IllamoBan. IIpodjeMbl reHeTH4ecKod MHATHOCTHKH. CEPOJIOTHYECKHUE
MapKephl B MPOTHO3€e Pa3BUTHS CKOPOCTHBIX CIIOCOOHOCTEH YesioBeKa. B craThe mpuBecH MaTepual 00 U3y4eHUN
ACCOLMATUBHOMN CBsA3U MexAy rpymmnamu kpoBu cucteMbl ABO u Rh ¢ 0cobeHHOCTSIMEH pa3BUTHS CKOPOCTHBIX CIIO-
COOHOCTEH Y MY>KUMH 1 JKCHIIUH. BBISBIICH KOMITIEKC TEHETUYECKIX MapKEPOB, KOTOPBIC MOKHO HCIIONB30BATh B MHIMBUY JIbHOM
MIPOTHO3¢ Pa3BUTHS JBHUIATEIBHBIX CIOCOOHOCTEH yenoBeka. Cpei HUX BBICOKYIO TIPEAPACIIONIOKEHHOCTh K Pa3BUTHIO
ckopoctHbIX criocoonocTeit Mapkupytot O(1), A(ll) rpymnmbl KpoBU K MOIOKHUTENBHBIN pe3yc-GakTop.

KiroueBbie cjioBa: rpymibl KpoBH, pe3yc-GakTop, reHETUYECKUNA TIPOTHO3, CKOPOCTHBIE CIIOCOOHOCTH.

Introduction. Diagnostics (psychological, medical, biologicak.gis a sphere of knowledge designed
to study the measuring methods and criteria ofsassent, prediction of individual differences (psyogical
features, motor abilities, functional capabilities) human development [2]. The term ‘diagnosis’ esm
from the Greek wordiagnosisand means «making out», «revealing» [1].

Sport and pedagogical diagnostics is a scientiBa,avhich investigates individual or group diffeces
according to their motor abilities or certain tsagiontributing to the formation of motor (sport)lisk The
prognosis of motor abilities of children and youpgople is an important constituent of sport and
pedagogical diagnostics. In this case, genetic enardan become informative criteria.

Such genetic markers as blood groups and systemsiatbglyphics, specific features of the structure
and color of the iris are informative markers ie tienetic prognosis of human individual variabi[iy 9].
Dermatoglyphics is the most studied among genetawrkems. The rest of them have been studied
fragmentarily. That is why we think it is timely sdudy blood groups and Rhesus factor systems deersa
in the system of sport diagnostics.

Research Aim and Tasks; Material and MethodsRecent findings of professor Serhiyenko and his
colleagues are concerned with the distribution lobth groups in elite sportsmen engaged in academic
rowing, canoe rowing, bullet shooting [2; 5]. Thegntified the differences in phenotypic manifestatof
blood groups in sportsmen of different special@atind performance level.

A relationship between individual motor abilitiesdablood groups of thABO system was examined [4].
Two hundred 17-19-year old female students (evlrpédople with a different blood group) took partain
complex investigation of coordination, strengtheesh endurance and joints flexibility. In a morenewous
sample of students (999 people, 490 men and 509ewpnan association between the development of
individual endurance and blood groups together thighrhesus factor system was studied [7, 8]. LA,
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in a sample of high school students aged 15-17%y@2?2 individuals), the research identified segual
markers (theABO and rhesus factor systems) of the developmepeaiiliarities of strength and anaerobic
abilities. However, there are insufficient studisimilar kind.

The present study has been undertaken to deterseirmdogical markers of the specific features of
human speed abilities development.

The study was designed:

To find associations between blood groups and spk#itles in young men and women.

To establish a relationship between human speditieband the serological rhesus-factor (Rh) syste

To investigate gender peculiarities of the phenesypf serological markers of blood groups of ARRD
system and the Rh system.

Research methoenior high school students were asked to pertbenfollowing running tests: a 60—
meter sprint for 15-year old boys and girls, arid@-meter sprint for male and female teenagersLylgears).
The running began at standing start; the time wasrded to the nearest tenth of a second. Thedsltjad
two trials. The best score was recorded as therésstt. In order to create a competitive environtnat
least two subjects took part in a race.

The study involved 822 high school students agedl15The classification of subjects according to
sex, age and blood group is shown in table 1.

Table 1
The Distribution of Subjects (High School Studentspccording to Sex, Age
and Blood Group
Blood Group
Age, Years 0 O) RG] [ AB(Y) Total
Males
15 24 21 26 22 93
16 49 45 34 31 159
17 31 29 27 24 111
Total 104 95 87 77 363
Females
15 18 23 22 19 82
16 47 38 51 34 170
17 55 65 48 39 207
Total 120 126 121 92 459
Total Number 224 221 208 169 822

Research Results and Discussioffhe results of the 60m and 100m run for 15-1#-pémales and
females are listed in Tables 2 and 3. A tendenclpweer results of speed tests in males and ferratles
different age is presented in Table 4. As we deetrend in the phenotypic display of speed abditn girls
and young men is in many ways similar. Subject& W{i) u A(Il) blood types have the best results; those
with AB(IV) and B(lll) groups reveal the worst ones. Irsalute values of speed abilities, male subjects of
all age groups and different blood types were sapty females.

Table 2
Results of the 60 m and 100 m Run Tests for 15-1#&ar Old Males Having Different Blood Groups, s
- . Age, Years
Blood Groups Statistical Indices 15 16 17
X 9,20 14,79 14,47
o) +S 0,64 0,44 0,49
+m 0,13 0,06 0,08
N 9,53 14,80 14,94
A(ll) +S 0,57 0,44 0,49
+m 0,12 0,06 0,09
N 9,63 15,63 15,09
B(llI) +S 0,62 0,40 0,46
+m 0,12 0,06 0,09
X 9,77 15,25 15,36
AB(1V) +S 0,56 0,40 0,59
+m 0,12 0,07 0,12
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Table 3
Results of the 60 m and 100 m Run Tests for 15—-1%&ar Old Girls Having Different Blood Groups, s
- . Age, Years
Blood Groups Statistical Indices 15 16 17
X 9,89 16,85 16,31
o(l) +S 0,43 0,29 0,56
m 0,10 0,04 0,07
X 9,90 17,11 16,62
AN +S 0,39 0,39 0,47
m 0,08 0,06 0,05
X 10,14 17,14 16,94
B(l11) +S 0,36 0,46 0,50
m 0,07 0,06 0,07
X 10,03 17,18 17,04
AB(1V) S 0,44 0,41 0,45
m 0,10 0,07 0,07
Table 4
Tendency to Lower Results of Speed Tests in Teenageys and Girls Having Different Blood Groups
Sex Age, Years Tendency
15 0(l) > A(ll) > B(Ill) > AB(IV)
Teenage Boys 16 o(l) = A(ll) > AB(IV) > B(lll)
17 0(l) > A(ll) > B(lll) > AB(IV)
15 0(1) = A(Il) > AB(IV) > B(lll)
Teenage Girls 16 o(l) > A(ll) > B(lll) > AB(IV)
17 0(l) > A(ll) > B(lll) > AB(IV)

Physical manifestation of speed abilities in Rh#l & males in the running test on the 60-meter and
100—meter course is given in Tables 5 and 6 caorefipgly. The comparison of the corresponding vaine
Rh+ and Rh- teenage boys shows that they are highein+ subjects. Though the differences in themmea
values are insignificanp(> 0,05),t values are still more significant in 16-year ae@nage boys (see table 5
and table 7). In the subjects with 0(l) af@l) blood groups compared with young men having(Af and
B(lIl) blood groups, a tendency toward higher resith speed tests remains the same in all agesfboth
Rh+ and Rh—subjects.

Table 5

Results of the 60 m Run Test for 15-17-Year Old BeyHaving Different Blood groups
and Rh Factor, s

L . Rhesus-Factor
Blood Groups Statistical Indices Rh+ o~ t p

X 9,12 9,30

o(l) *S 0,61 0,69 0,668 > 0,05
+m 0,17 0,20
X 9,40 9,70

Al *S 0,56 0,56 1,201 > 0,05
+m 0,16 0,18
X 9,80 9,51

B(l1) *S 0,56 0,65 1,211 > 0,05
+m 0,16 0,17
X 9,73 9,83

AB(IV) +S 0,59 0,55 0,405 > 0,05
+m 0,16 0,18
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Table 6

Results of the Running Test on a 100-Meter Course iL6—17-Year Old Boys With Different Blood
Groups and RhFactor, s

- . Rh+ rh—
Blood Group Statistical Indices 16 Years 17 Years 16 Years 17 Years
X 14,70 14,40 14,90 14,60
o S 0,45 0,47 0,40 0,53
+m 0,08 0,10 0,08 0,16
X 14,67 14,80 14,92 15,10
Al S 0,45 0,55 0,41 0,39
+m 0,09 0,14 0,08 0,10
X 14,81 15,00 15,03 15,21
B(llI) S 0,42 0,43 0,34 0,50
+m 0,10 0,11 0,08 0,15
e 15,20 15,32 15,30 15,40
AB(IV) S 0,38 0,60 0,44 0,60
+m 0,09 0,16 0,12 0,18
Table 7
Statistical Differences in the Results of the Runng Test on a 100-Meter Course
in 16-17-Year Old Boys with Different RhFactor, s
- . Blood Groups
Age, Years Statistical Indices o0 AD FI)B(III) AB(V)
16 t 1,621 1,929 1,654 0,660
p > 0,05 > 0,05 > 0,05 > 0,05
17 t 1,033 1,689 1,211 0,323
p > 0,05 > 0,05 > 0,05 > 0,05

The phenotypic display of speed abilities in gisisth Rh+ and Rh— in the 60m and 100 m sprints is
presented in tables 8 and 9. The tendency to diifel distinctions in speed abilities in the gidsn most
ways similar to the tendency reported in teenages.b®he girls with Rh+ showed a higher level ofespe
ability development than Rh— subjects. On the 6@emeourse, 15-year old girls haviiglll) blood group
showed significant differences € 0,05); on the 100-meter course significant diffees were reported in
blood groups A(ll), B(Ill) andAB(IV) in 16—year old females, and in blood group@l) u B(lll) in girls
aged 17.

Table 8
Results of the 60 m Sprint Test in 15-Year Old Gig Having Different Blood Groups and RhFactor, s
Blood Groups Statistical Indices Rhesus—Factor t p
Rh+ rh—
X 9,81 10,00
o S 0,44 0,42 0,926 > 0,05
+m 0,14 0,15
X 9,92 9,89
Al S 0,39 0,40 0,186 > 0,05
+m 0,11 0,12
X 10,01 10,30
B(llI) S 0,33 0,34 2,004 <0,05
+m 0,09 0,10
X 9,90 10,20
AB(1V) S 0,42 0,45 1,473 > 0,05
+m 0,12 0,15
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Table 9

Results of the Running Test on a 100-Meter Courseff 16—-17-Year Old Girls Having Different
Blood Groups and RhFactor, s

o Rh+ rh—
Blood groups Statistical indices 16 Years 17 Years 16 Years 17 Years
X 16,80 16,25 16,90 16,40
o) +S 0,27 0,55 0,30 0,48
+m 0,05 0,09 0,06 0,12
X 17,00 16,50 17,25 16,77
Al +S 0,37 0,46 0,38 0,44
+m 0,08 0,07 0,09 0,08
X 17,01 16,82 17,30 17,08
B(llI) +S 0,41 0,53 0,47 0,45
+m 0,08 0,10 0,09 0,09
X 17,00 17,00 17,41 17,11
AB(1V) +S 0,30 0,42 0,41 0,51
+m 0,07 0,08 0,10 0,13

The comparison of differential distinctions of Ramrd Rh- boys and girls shows that the girls display
more significant differences in speed tests resétsto the population as a whole, the most sigaift
differences in the development of speed abilities @bserved in the carriers @éf(1l) and B(lll) blood
groups. The age of 16 is the age of the most sogmif differences.

Table 10
Statistical Differences in the Results of the 100 ®Running-Based Test
in 16—17-Year Old Girls with Different Rh Factor, s
. . Blood Groups
Age, Years Statistical Indices 00 A B AB(V)

16 t 1,169 2,022 2,337 3,181

p > 0,05 <0,05 <0,05 <0,01
17 t 0,944 2,381 2,004 0,691

p > 0,05 <0,05 <0,05 > 0,05

In many respects, the data obtained in this stuel\cansistent with the results of our earlier widi@].
The investigation of serological markers of strén@ests: pulling oneself up on a horizontal bait pash-
ups) and anaerobic abilities (tests: sit—-ups duB@gs) in one and the same sample group of highasch
students determined a tendency toward a betteropypin manifestation of dynamic muscle strength and
anaerobic lactate power ability in individuals w@fl) and A(ll) blood groups compared with peopéerimg
B(lll) and AB(1V) blood groups and Rh+. This appatgrcan be explained by the fact that a number of
publications report on a positive correlation bedwestrength and speed abilities. High test results
assessing the development of anaerobic abilitseslatgely depend on the development of speediabili

The regularities described can be used in individgenetic prognosis and sport selection. The
assumption that differential distinctions in the nifiestation of speed abilities are formed in chidd
suggests that children having the 0(l) blood grangd Rh+ are more promising for physical activity (o
sports) where speed abilities are essential folegitiy high performance. Less promising in thisecasy
be children with the AB(IV) blood group.

Conclusions.The study determines associative links betweeadbtgoups of thé\BO and Rh systems
and the level of human speed abilities development.

It shows that blood groups and the Rh system cagebetic markers of a high predisposition to the
development of speed abilities in men and women.

The study identifies a tendency to better phenotymnifestation of speed abilities in individual$wo(l) u
A(Il) blood groups compared with people havkB(IV) and B(lll) blood groups. The regularity in a decrease in
the predisposition to the development of humandpbdities is as follows: 0(1) > A(Il) > B(lll) SAB(IV).
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Compared with Rh—, the positive Rhesus factor geaetic marker that allows predicting a higher
predisposition to the development of human speéitied

The complex of genetic markers of the blood sysa@f and Rh does not have gender differences.

The study provides practical recommendations #dsetaise of the regularities identified in the syste
sport selection.

Prospects for Further Research Further research may be aimed at determinindoggoal markers of
some specific features of the development of coatidin abilities and heritability of human joinesdbility.
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