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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The article investigates the influence of serological markers 

of blood groups on the development of the mental function of 
visual memory of young female athletes aged 13-15 years. The 
study involved girls of a specialised sports institution (n=168), 
who were divided into two groups: group A - speed and power 
sports (n=83); group B - endurance sports (n=85). The control 
group consisted of female students of secondary schools aged 
13-15 years (n=113) and female students of higher education 
institutions aged 17-20 years (n=213) who do not engage in 
sports. The study of short-term visual memory function was 
conducted using the method of "memory for geometric shapes", 
which was proposed by Makarenko M.V. in co-authorship. The 
person had to memorise the location of 7 figures within 30 s 
and then reproduce them on a blank registration form within 
45 s. The number of figures correctly drawn and placed in the 
form (correct answers) and the number of errors made by the 
person during the entire period of work were counted. The fact 
of possible use of blood groups in genetic prediction of the 
development of visual memory of the subjects was established. 
It was found that female students with blood group 0(I) who 
do not engage in sports have the best associative relationships 
with the properties of the mentioned function, while the worst 
relationship remains unclear. In female athletes with blood group 
0(I), there is only a tendency towards improved development 
of the above function. The factor of sexual dimorphism does 
not make significant adjustments to the specifics of changes in 
visual memory function.

Key words. Mental functions, visual memory, research, 
athletes, pupils, students.
Introduction.

Modern researches have established that the function of visual 
memory, as a mental property of a person, which opens up 
opportunities for the accumulation of life experience, is an active 
process in human activity [1-4], and in the practice of sport, like 
other mental functions (attention, thinking, perception), directly 
affects the efficiency of sports activity [5,6]. In particular, it has 
been established that in certain sports that require athletes to 
quickly and accurately assess situations, think and make the 
right decisions in the face of progressive fatigue (for example, 
in game sports [7], tennis [8], sports orienteering [9], rhythmic 
gymnastics group exercise teams [10], etc.), In this regard, the 
level of development of memory properties (visual, auditory) in 
athletes and physical educators remains higher than in people 
who do not engage in sports [11,12].

Despite the fact that the function of visual memory is 
characterised by a pronounced genetic heredity [4] and is poorly 
subject to correction by means of physical education [13-15]. 

From the results of research by M.F. Khoroshukha [16,17], we 
find the fact of a specific (selective) influence of the orientation 
of the training process on the development of the visual memory 
function of pupils and students.

There is a large number of fundamental studies that note 
the positive impact of memory and attention functions on the 
academic performance of pupils and students. In particular, 
studies by M.V. Makarenko and V.S. Lyzogub [15] found that 
there is a close correlation between the academic performance of 
high school and university students and the amount of short-term 
visual memory. Researchers C. Fitzpatrick, L.S. Pagani [18] and 
Friso-van den Bos, S. H. G. van der Ven, E. H. Kroesbergen, J. 
E. H. van Luit [19] have found positive relationship between the 
development of working memory of young children and their 
academic performance in primary school.

Recent studies have highlighted the associative relationships 
between serological markers of blood groups and the possibilities 
of developing both motor skills of athletes [20,21] and certain 
(attention, logical thinking) mental properties of mainly adults 
[22]. In our previous studies, we analysed the influence of 
serological markers of blood groups on the development of basic 
mental functions of young athletes (boys) aged 13-16 years [23-
26]. The general conclusion of these studies is the establishment 
of the fact that it is possible to use serological markers of 
blood groups in the genetic prediction of the development of 
basic mental qualities of adolescent athletes. However, there 
has been no study of the possibilities of developing mental 
functions (in our case, visual memory) in their peers - female 
athletes. The study of this problem is of not only theoretical 
but also practical interest. Knowledge about the influence of 
serological markers of blood groups on the development of 
visual memory of schoolchildren can be used in the practice 
of genetic psychological and pedagogical counselling on the 
problems of their choice of sports and professional activities. In 
our opinion, it can also be used in the practice of professional 
and psychological selection of military personnel for certain 
types of professional activity [27].

In this regard, the question of the influence of serological 
markers of blood groups on the development of visual memory 
function of girls aged 13-15 years specialising in sports of 
different training orientation is relevant and remains unaddressed 
by scientists. In addition to the above, we would like to add 
that our previously published studies have analyzed the impact 
of serological markers of blood groups on the development of 
attention [28], time perception [29] and logical thinking [30] in 
young adolescent female athletes.
Materials and methods.

The study involved young athletes (girls) aged 13-15 years 
(n=168) from a specialised sports institution - Brovary Sports 
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Professional College (experimental group), who were divided 
into two groups: group A (n=83) - speed and power sports 
(freestyle wrestling, track and field athletics: sprint running, 
hurdles, jumping, shot put and discus throwing); group B 
(n=85) - endurance sports (skiing, swimming: 200, 400 and 
1500 m, athletics: 800, 1500, 3000 and 5000 m, race walking). 
The control group of subjects was divided into two subgroups: 
subgroup 1 - 13-15 years old female pupils of secondary school 
No. 3 in Brovary (Kyiv region) who did not engage in sports 
(n=113); subgroup 2 - female students of 1-3 years of study 
aged 17-20 (n=213) of the Drahomanov National Pedagogical 
University (n=115) and Borys Grinchenko Kyiv University 
(n=98) who also did not engage in sports.

The study of individual peculiarities of short-term visual 
memory was carried out using the "memory for geometric 
shapes" method [31]. During this test, the subject was presented 
with forms depicting geometric shapes in the amount of 7 
pieces. The subject had to memorise their location within 30 
seconds, and then reproduce the figures on a blank registration 
form within 45 seconds. The test task was performed twice 
using similar forms. The number of shapes correctly drawn 
and placed in the registration form (correct answers) and the 
number of errors (units) of the subject for the entire period of 
work were counted. The results of the two tasks were used to 
assess the state of the individual's "visual memory" in terms of 
conditional points. The test results were evaluated according to 
the following scheme [31]:
Score, points 10 9 8 7 6 5 4 3 2 1
Correct answers, 
number 14 13 12 11 9–10 7–8 5–6 4 3 2

The tests were conducted in an isolated room in the morning 
(from 9 to 12 am, no earlier than 2 hours after eating). One or 
two days before the examination, the examinees were asked to 
reduce physical activity by 50% in volume and intensity, not to 
take tonic or sedative pharmacological drugs, and not to drink 
strong tea or coffee on the day of the test.

Data on blood groups were taken from the medical records of 
the subjects. Individuals who did not have data on their blood 
group were not allowed to be tested.

In the course of the research, the reliability of the difference 
between individuals with different ABO blood groups 
representing the experimental (young athletes) and control 
(schoolchildren and students who did not play sports) groups. 
The results of the conducted research were statistically 
processed using the package of the standard computer program 
“STATISTICA 10”. Arithmetic mean (X), mean square 
deviation (SD) and error of the mean (m) were calculated. 
The probability of group differences between values (p) was 
assessed by the parametric Student's t-test. The difference was 
considered statistically probable at the 5% level of significance 
(at p < 0.05).

The purpose of the article is to investigate the influence of 
serological markers of blood groups on the development of 
short-term visual memory function of young adolescent athletes 
with regard to sexual dimorphism.

Research methods: theoretical analysis and synthesis 
of scientific and methodological literature, pedagogical 

observation, testing, statistical methods.
Results.

The results of the study of the function of short-term visual 
memory of young female athletes aged 13-15 years without 
taking into account the specifics of their sports are presented 
in Table 1. The analysis of changes of indicators of the 
specified mental function at performance of the test "memory 
for geometrical figures" revealed the following: the number of 
errors made by girls remained practically the same for most 
of them, and therefore no significant differences (P>0.05) 
were found among those with 0(I), A(II), B(III) and AB(IV) 
blood groups according to the ABO system; as expected, no 
significant differences were found in the overall assessment of 
visual memory function (P>0.05). However, as can be seen, 
the tendency to improve the development of this function was 
clearly observed in athletes with blood group 0(I).

The following two tables (Tables 2 and 3) present the data of 
comparative analysis of indicators of visual memory function 
in young sportswomen who specialised in sports with different 
orientation of the training process (group A - speed and power 
sports, group B - endurance sports).

The analysis of the actual material of the above tables showed 
that between the indicators of the visual memory function (the 
number of errors, the general assessment) in young sportswomen 
of 13-15 years old, some of whom mainly developed speed and 
power qualities (Table 2), and others - the quality of endurance 
(Table 3), there was no statistically significant difference 
(P>0.05), although, as in the first variant (see Table 1), the 
tendency to improve the development of the above function is 
clearly traced in persons with 0(I) blood group.

The nature of changes in average values of visual memory 
function in adolescent girls who did not engage in sports is 
shown in Table 4. The data in this table show that girls with 
different blood groups who did not engage in sports, in contrast 
to sportswomen, had significant differences in the values of the 
registered indicators, Thus, girls with blood group 0(I) (by all 
indicators) had significantly better values of visual memory 
function compared to their peers - girls with blood groups A(II) 
and B(III) (P<0.05 in both cases). However, the changes in 
these indicators did not have a statistically significant difference 
between individuals of 0(I) and AB(IV) blood groups, as well as 
between individuals of A(II), B(III) and AB(IV) blood groups 
(P>0.05).

From our previous studies involving boys aged 13-16 years 
[23-26] and girls aged 13-15 years [28-30], it is known that the 
main mental signs of a person (attention, perception, thinking) 
were more pronounced in youth than in adolescence. In this 
regard, we studied the indicators of visual memory function 
in adolescent women - students aged 17-20 years of higher 
education institutions who did not engage in sports. The 
materials of these studies are presented in Table 5.

From the data in this table, it follows that students with blood 
group 0(I) had significantly better values of the short-term 
visual memory property in terms of the average number of 
errors and the overall score in the development of the above 
function compared to individuals of blood groups A(II) and 
B(III) (P<0.05 in both cases). Whereas no significant difference 
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№ Blood groups n Visual memory
Number of errors, units Score, points

1 О(I) 48 2,6±0,28 7,5±0,24
2 А(II) 50 3,0±0,31 7,1±0,24
3 В(III) 37 3,2±0,36 7,2±0,30
4 АВ(IV) 33 3,1±0,35 7,1±0,28

Reliability of the difference

P1–P2 >0,05 >0,05
P1–P3 >0,05 >0,05
P1–P4 >0,05 >0,05
P2–P3 >0,05 >0,05
P2–P4 >0,05 >0,05
P3–P4 >0,05 >0,05

Table 1. Indicators of visual memory function in young sportswomen of 13-15 years old (without taking into account the specifics of sports) with 
different blood groups, X±m, (n=168).

№ Blood groups n Visual memory
Number of errors, units Score, points

1 О(I) 26 2,9±0,34 7,3±0,28
2 А(II) 24 3,3±0,39 6,8±0,28
3 В(III) 18 3,5±0,42 6,7±0,38
4 АВ(IV) 15 3,4±0,38 6,8±0,32

Reliability of the difference

P1–P2 >0,05 >0,05
P1–P3 >0,05 >0,05
P1–P4 >0,05 >0,05
P2–P3 >0,05 >0,05
P2–P4 >0,05 >0,05
P3–P4 >0,05 >0,05

Table 2. Indicators of visual memory function in young sportswomen of 13-15 years old who mainly developed high-speed and power qualities 
(group A) with different blood groups, X±m, (n=83).

№ Blood groups n Visual memory
Number of errors, units Score, points

1 О(I) 24 2,4±0,32 7,7±0,27
2 А(II) 24 2,8±0,34 7,4±0,29
3 В(III) 19 3,0±0,41 7,2±0,33
4 АВ(IV) 18 2,7±0,44 7,5±0,39

Reliability of the difference

P1–P2 >0,05 >0,05
P1–P3 >0,05 >0,05
P1–P4 >0,05 >0,05
P2–P3 >0,05 >0,05
P2–P4 >0,05 >0,05
P3–P4 >0,05 >0,05

Table 3. Indicators of visual memory function in young sportswomen of 13-15 years old who mainly developed the quality of endurance (group B) 
with different blood groups, X±m, (n=85).

№ Blood groups n Visual memory
Number of errors, units Score, points

1 О(I) 29 2,3±0,28 7,8±0,24
2 А(II) 34 3,2±0,33 7,1±0,23
3 В(III) 26 3,2±0,30 7,1±0,22
4 АВ(IV) 24 2,9±0,29 7,3±0,25

Reliability of the difference

P1–P2 <0,05 <0,05
P1–P3 <0,05 <0,05
P1–P4 >0,05 >0,05
P2–P3 >0,05 >0,05
P2–P4 >0,05 >0,05
P3–P4 >0,05 >0,05

Table 4. Indicators of visual memory function in 13–15-year-old female pupils who did not go in for sports, with different blood groups, X±m, 
(n=113).
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№ Blood groups n Visual memory
Number of errors, units Score, points

1 О(I) 62 1,7±0,20 8,3±0,17
2 А(II) 67 2,4±0,19 7,7±0,16
3 В(III) 53 2,4±0,26 7,7±0,23
4 АВ(IV) 31 2,3±0,34 7,8±0,30

Reliability of the difference

P1–P2 <0,05 <0,05
P1–P3 <0,05 <0,05
P1–P4 >0,05 >0,05
P2–P3 >0,05 >0,05
P2–P4 >0,05 >0,05
P3–P4 >0,05 >0,05

Table 5. Indicators of visual memory function in female students aged 17-20 who did not engaged in sports, with different blood groups, X±m, 
(n=213).

Memory function 
indicators Statistical indicators Blood groups

О(I) А(II) В(III) АВ(IV)
Girls (1)

Number of errors, units. X±m
n=51 n=51 n=37 n=33
2,6±0,28 3,0±0,31 3,2±0,36 3,1±0,35

Score, points X±m 7,5±0,24 7,1±0,24 7,2±0,30 7,1±0,28
Boys (2) [28]

Number of errors, units. X±m
n=46 n=43 n=28 n=22
2,9±0,24 3,4±0,28 3,5±0,32 3,5±0,33

Score, points X±m 7,2±0,20 6,9±0,22 6,7±0,23 6,7±0,26
Number of errors, units. P1–P2 >0,05 >0,05 >0,05 >0,05
Score, points P1–P2 >0,05 >0,05 >0,05 >0,05

Table 6. Comparative analysis of average values of visual memory development in young sportsmen (girls and boys) of specialised sports institutions 
(without taking into account specificity of sports) with different blood groups, X±m, (n=311).

Memory function 
indicators Statistical indicators Blood groups

О(I) А(II) В(III) АВ(IV)
Girls (1)

Number of errors, units. X±m
n=29 n=34 n=26 n=24
2,3±0,28 3,2±0,33 3,2±0,30 2,9±0,29

Score, points X±m 7,8±0,24 7,1±0,23 7,1±0,22 7,3±0,25
Boys (2) [28]

Number of errors, units. X±m
n=28 n=30 n=26 n=22
2,8±0,34 3,2±0,34 3,2±0,28 3,0±0,28

Score, points X±m 7,4±0,30 7,1±0,26 7,0±0,24 7,1±0,25
Number of errors, units. P1–P2 >0,05 >0,05 >0,05 >0,05
Score, points P1–P2 >0,05 >0,05 >0,05 >0,05

Table 7. Comparative analysis of average values of visual memory development in pupils (girls and boys) of secondary schools who did not engage 
in sports, with different blood groups, X±m, (n=219).

Memory function 
indicators Statistical indicators Blood groups

О(I) А(II) В(III) АВ(IV)
Girls (1)

Number of errors, units. X±m
n=62 n=67 n=53 n=31
1,7±0,20 2,4±0,19 2,4±0,26 2,3±0,34

Score, points X±m 8,4±0,17 7,7±0,16 7,7±0,23 7,8±0,30
Boys (2) [28]

Number of errors, units. X±m
n=67 n=65 n=45 n=35
2,0±0,19 2,6±0,23 2,5±0,30 2,6±0,41

Score, points X±m 8,1±0,16 7,6±0,19 7,7±0,26 7,6±0,32
Number of errors, units. P1–P2 >0,05 >0,05 >0,05 >0,05
Score, points P1–P2 >0,05 >0,05 >0,05 >0,05

Table 8. Comparative analysis of the average values of visual memory development in students (girls and boys) of higher education institutions 
who did not play sports, with different blood groups, X±m, (n=425).



163

was found between individuals with 0(I) and AB(IV) blood 
groups (P>0.05). Similarly, to female students-athletes (see 
Table 4), in female students who also did not play sports, there 
was no significant difference in the mean values of this function 
between individuals of A(II), B(III) and AB(IV) blood groups 
(P>0.05). Therefore, in our opinion, it can be assumed that 
students with blood group 0(I) have the best associative links 
with visual memory function, while the worst ones cannot be 
determined for sure.

A comparative analysis of the average values of visual memory 
development in young athletes (experimental group), pupils 
of general education institutions who did not engage in sports 
and non-athletes (general control group), considering sexual 
dimorphism, is presented in Tables 6, 7 and 8.

It follows from the data of these tables that according to the 
average values of indicators of the function of short-term visual 
memory (the number of errors made, the overall assessment of 
the function) between adolescent girls and boys of a specialised 
sports institution who were involved in different sports (Table 
6), their peers - girls and boys who did not play sports (Table 
7), and students (girls and boys) (Table 8). 6), their peers - girls 
and boys who did not play sports (Table 7), and students (girls 
and boys) (Table 8), no statistically significant differences were 
found (P>0.05 in all cases). The above, in our opinion, is an 
indisputable fact that the factor of sexual dimorphism does 
not make significant adjustments to the specifics of changes in 
the indicators of visual memory function of young people of 
different ages and social employment.
Discussion.

The analysis of changes in the above indicators of visual 
memory function depending on serological markers of blood 
groups in girls aged 13-15 years both with and without taking 
into account the orientation of their training process shows 
the absence of statistically significant differences between the 
subjects of all four blood groups of the ABO system (P>0.05), 
although the tendency to improve the arithmetic mean indicators 
is clearly observed in girls of different sports who have 0(I) 
blood group. In view of the above, it can be assumed that genetic 
markers of blood groups are less informative in predicting the 
development of short-term visual memory function in female 
athletes than in their peers - girls who did not engage in sports 
and female non-athletic students of adolescent age (see below).

The fact that pupils and students of blood group 0(I) who did 
not engage in sports recorded significantly better (than other 
individuals) average indicators of visual memory function once 
again suggests that it is individuals of blood group 0(I) who have 
the best associative relationship with visual memory properties, 
while the worst relationship remains unclear. It can also be 
assumed that the properties of the visual memory function, as 
well as those properties that we studied earlier (attention, time 
perception, logical thinking) [28-30], are more pronounced in 
youth than in adolescence.

And finally, the data of gender comparative analysis of the 
average values of the development of visual memory function 
in athletes and pupils and students who did not engage in sports 
indicate that there are no significant differences between boys 

and girls (although the tendency to improve the development 
of visual memory function is clearly observed in girls with 
blood group 0(I)), Therefore, it can be assumed that we have 
not found any mental peculiarities of sexual dimorphism in the 
development of visual memory in young people (some of whom 
are engaged in sports and others are not).
Theoretical and practical relevance of the work. 

The theoretical basis of many years of research is the provisions 
and conclusions of a number of authors (Khoroshukha M., 
Lyshevska V., Serhiynko L., Shepoval S., Strikalenko E. et al.) 
on the possibilities of using serological markers of blood groups 
of the ABO system in genetic prediction of the development of 
motor skills and basic mental properties (attention, perception, 
thinking, memory) of people of different ages, sexes, and 
professional employment. The practical significance of the 
work lies in the possibilities of carrying out professional 
psychophysiological selection of young athletes for those sports 
for which visual memory, as one of the mental properties of a 
person, plays an important role in the growth of sportsmanship 
(for example, orienteering, game sports (in particular, mini-
football), shooting, sports poker, etc. ), as well as in the selection 
of military personnel, respectively, for those specialities that 
require rapid visual (auditory) perception, motor, operational 
and visual memory.
Conclusion.

The use of serological markers of blood groups according 
to the ABO system is possible in the genetic prediction of the 
development of visual memory in pupils and students. However, 
associative links with the development of this function are more 
pronounced in adolescent girls and young women students who 
do not play sports than in young women athletes. In general, 
we conclude that individuals with blood type 0(I) have the best 
associative links with short-term visual memory properties, 
while the worst link cannot be determined for sure. No gender 
differences were found between the subjects (athletes, pupils, 
students), although a tendency to improve the development of 
visual memory function is clearly observed in girls with blood 
group 0(I). 
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