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SHORT ORIGINAL RESEARCH REVIEW

Individual variation is based on genetic-
physiological balances that depend on allelic
variants in polymorphic loci. Dominant-
recessive relationships of these allelogenes
establish also specific balances that vary in
certain limits. The proportion of homozygously-
recessive loci in an individual may have a
normal variation, with extremes resulting in
elite, deviant, or aberrant phenotypes.

During a 35-years study it has been realized that
a number of clearly recessive morpho-
physiological traits may serve as an indicator of
homozygosity of numerous genes that
characterise a human individual. As phenotypic
markers of these genes, we selected 20-30
recessive morpho-physiological traits in humans
that may manifest the proportion of
homozygosity of corresponding polymorphic
genes that control observed characters
(Marinkovic et al. 1990, 1994; Cuvjeticanin and
Marinkovic 2005a, b).

In an analysis of more than 20.000 inhabitans
from different localities of R.Serbia, the HRC-
test for the presence of homozygous-recessive
characters has been applied. It was found that
the average proportion of such characters varies
moderately and within quite similar limits
among inhabitants from one locality to the
other, where studied populations were used as
control-samples. However, when children from
regular schools from a few places in Serbia were
compared with HRC-test to those from special
schools (e.g. with decreased hearing, visibility,
or 1Q-score, etc.), a significant increase of
average homozygosity has been determined in
second group. Almost such a difference, in the
same direction, has been determined when adult
‘healthy’ individuals, as controls, were
compared with samples of diseased persons,

patients from different hospitals, such as those
with congenital hip-luxation, balkan endemic
nephropathy, urogenital, cardiovascular, diabetic,
and some other diseases (Marinkovic and
Cvjeticanin 2013), including, also, alcohol-
dependent people (Marinkovic et al. 2008). In
all of mentioned samples, but a few (Basta et al.
1990), the average amount of HRCs was
significantly higher than in control samples,
with distribution curve clearly moved ‘to the
right’. In addition, a sample of high intelectuals,
as well as a sample of left handed scholars, had
a mild increase of such traits compared to a
control sample of “street individuals”.

Quite specific situation occurred when we
proceeded an analysis of young individuals which
are trained and selected to be sportsmen, such as
good swimmers and future waterpolo players
(PhD thesis of S.Cvjeticanin 2001.). Out of
hundreds of young school-boys that started in
Belgrade to be trained for swimming
achievements, less than one hundred succeeded to
play in a few good waterpolo teams that compete
at national and international level. In a sample of
such young sportsmen, the average proportion of
recessive morpho-physiological characters in our
HRC-test was found to be about twice lower than
in initial sample of school boys, suggesting a clear
individual selection during the years of sharp
training for this sport’s achievement. Among thirty
Serbian waterpolo representatives that were world-
champions (selected from hundreds of excellent
players in best teams), the HRC-score was more
than three times lower compared with a control
sample of individuals (Cvjeticanin and Marinkovic
2009).

When a sample of male and female
homosexuals were analyzed by HRC-test and
compared to a control sample of heterosexuals,
the similar direction of discrepancy as
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previously, i.e. a decrease of homozygous
characters, was clearly determined (Marinkovic
and Cvijeticanin 2013; Cvjeticanin 2015). This
decrease amounted up to thirty percent, which,
as well as a prevalent presence of 0-blood
group, reminds to the balance observed
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previously in top-sportsmen. However, the
combination of the characters that were
homozygous in homosexuals vs. top-sportsmen
was quite different, suggesting that two
polygenic balances may have a different basis
and developmental origin.
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Figurel. Distribution of homozygously-recessive characteristics (HRC-test) based on the study of 20 qualitative
morpho-physiological traits in the groups of elite sportsmen, homosexuals and control, compared with a
sample of patiens with the congenital hip dislocation. (54. Congress of Anthropological Society of Serbia,

Zlatibor 2018).

The results presented above (see, also, Figure 1)
are positively suggesting that genetic balances
based on a decrease of proportion of
homozygous loci in human genotypes (with an
observed change of genetic variability) may lead
in a majority of cases to an increase of
resistance to some diseases and to a potential
physiological hyperactivity (e.g., Petronic et al.
2020). This may give also a predisposition for
high sport-achievements, but in some other
directions also to a homosexual behavior. We
don’t believe that these predispositions have a
common root and growth origin, which should
be explained in further analyses. It is most
probable that not only proportion, but kind and
amount of changes in genetic homozygosity
contribute to a physiological balance that results
in so called ‘adaptive combinations’ of fitness
properties in humans.
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