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Annotation

The twin method is one of methods in the geneticist who is based on comparison of features of terms of
twin couple: monozygotic and dizygotic twins. The study of the features of individual differences and
similarities in couples of twins allows identifying the role of heredity and variation in humans. It helps to
determine the relationship between the role of heredity and the environment in the formation of various signs,
both normal and pathological. The analysis of concordance and discordance was carried out using the classical
twin method. Difficulties arise with identification of a monozigotnost of twins. The recognition of monozygotic
and dizygotic twins is made on the basis of similarity of genetically determined signs. The identity or the very
close similarity is the proof of a monozigotnost. The obtained data can be specified during the research this
method can be combined with clinical genealogical and population and statistical methods. All distinctions
which are shown at the monozygotic twins having an identical genotype are bound to influence of external
conditions. The concordance was determined in couples of twins by 22 signs. The similarity in couples of
monozygotic twins was from 82% to 95.5%, similarity in couples of dizygotic twins — from 32 to 64%,
similarity of sibs — from 18 to 27%. The twin method allows to solve not only genetic problems, but also to
open the psychological maintenance of the concept "environment"”, feature of formation of the person depending
on environmental social conditions.
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AHHOTALUA

Bru3HenoBelid  MeTON ABNSETCS OIHHM W3 METOJOB B TEHETHKE, KOTOPHI OCHOBBIBACTCS Ha
COTOCTABJICHNH OCOOEHHOCTEH 4JICHOB OJIM3HELIOBOM Iapbl: MOHO3MTOTHBIX M JM3WIOTHBIX OJIM3HELIOB.
N3y4yenue ocobeHHOCTEH MHAMBUIYaJIbHOTO PA3JIMiMsl U CXOJICTBA B Iapax OJM3HEIIOB MMO3BOJISIET BBISIBUTh POJIb
HACJIEJICTBEHHOCTH M U3MEHYMBOCTH Yy YEJIOBEKA JUISi ONpPEJeNICHNUs] COOTHOUICHHs POJIM HACIIEACTBEHHOCTH U
cpeabl B (OPMHUPOBAaHUM pa3IMUHBIX IPHU3HAKOB, KaK HOPMAaJbHBIX, TaK W MaTOJOTMYECKUX. AHanu3
KOHKOPAAHTHOCTH M JIMCKOPJIAHTHOCTH IIPOBEJCH C NPHMEHEHHEM KIIACCHYECKOro OJIM3HEI[OBOIO METOJa.
CJI0)KHOCTH BO3HMKAaIOT C HICHTH(HKAIMEed MOHO3UTOTHOCTH OJIM3HELOB. Pacrno3HaBaHHe MOHO3UTOTHBIX H
JV3UTOTHOCTH OJIM3HEIOB IPOM3BOAWTCS HA OCHOBAaHMM CXOJCTBA TI'CHETHYECKH JIETEPMHUHHUPOBAHHBIX
NPU3HAKOB. MJICHTUYHOCTh WM O4YEHb OJHM3KOE CXOJCTBO SIBISETCS JIOKAa3aTeIbCTBOM MOHO3MTOTHOCTH.
VYTOUHEHUs! TaHHBIX, MOJXYYEHHBIX IIPH HCIIOJIL30BAaHHS OJIM3HELIOBOTO METO/A, TOCTHIAIOTCS TE€M, YTO B XOHE
WCCIIEJIOBAaHMSl JaHHBIM METOJ MOXET COYeTaThCs C KIMHUKO-TEHEATOTHUYECKMM U IOMYJISIMOHHO—
CTaTHCTHYECKUM MeToAaMH. Bce pasnmuums, KOTOpble MPOSBISIOTCS Y MOHO3MIOTHBIX OJIM3HENOB, MMEIOIINX
OJIMHAKOBBIM T'€HOTHII, CBSI3aHBl C BJIMSHHEM BHEHNIHHMX YycioBHH. OrmpeneneHa KOHKOPAAHTHOCTH 1o 22
IpH3HaKaM B mapax Oim3HenoB. CXOACTBO B Mapax MOHO3WTOTHBIX OJM3HENOB cocTaBmiio oT 82% mo 95,5%,
CXOJICTBO B Mapax IU3UTOTHBIX OMu3HENoB — OT 32 10 64%, cxoacTtBo cubcoB — oT 18 1m0 27%. bausHenoBbli
METO]l TI03BOJISIET PEIINTh HE TOJBKO NeHETHYECKHE 3aJlaud, HO U PACKPBITh MCHXOJIOTHYECKOE COJEpKaHHE
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MOHSTUSL «CPefa», OCOOEHHOCTH (OPMUPOBAHUSI JIUUYHOCTH B 3aBUCHMOCTH OT OKPYKAMOMIEH CONUATbHOM
Cpepl.

KaioueBble cjI0Ba: MOHO3UIOTHBIE W JW3UTOTHbIE ONW3HENbI, CHOCHI, KOHKOPAAHTHOCTb,
JIICKOP/IaHTHOCTb, HACIIEACTBEHHOCTD, CPe/Ia.

AHnjarna

Eriznmik omici reHeTWKamarbl omictepiiH Oipi OoxbIn TaOBUIAABI, ON eri3fiep KYOBIHBIH MYIIENEpiHiH
CHINATTaMaJapblH CaJbICTBIPYBIHIBI HETI3re ajajbl: Japa3uroTaibl >KOHEe KOC3UroTaisl erizuep. Eriznepniy
JKYITBUIBIFBIHBIH JKE€KE aWbIpPMaIIbIIBIKTAp MEH YKCACTBUIBIKTAPIBIH 3€pPTTeYl KaJBINTHI JKOHE MATOJOTHSUIBIK
OpTYpIi OeNriiepiH KaJbIITAaCThIPYAAFbl TYKbIM KyasaylIbUIBIK I€H KOpIIaFraH OPTaHBIH POJIiH aHBIKTAy YIIiH
a/laMJIaFbl TYKBIM KyaJlayIIbUIbIK JKOHE ©3TeprillTIKTiH POJiH aHbIKTayFa MYMKIHIIK Oepexi. barpITTacThK neH
COMKEeCCI3/IIKTI TaJay KIaCCHKAJbIK €ri3JliK 9[iCiMEeH Ky3ere achIpbliabl. Jlapasurorainsl eri3zii colKecTeHIIpY
Ke3iHJe KHUBIHIBIKTAp TyBIHAApl. JlapasuroTansl >koHE KOC3HIOTANBl eTi3fepAiH aHbIPBUIBIN TaHBLIYHI
TeHEeTHUKANBIK Oenrimepmaiy ykcacTeFbiHA Herizgeneni. ColikecTik HeMece ©T€ JKaKbIH YKCACTBIK —
JApa3UTOTANBIKTEIH Joneii. Eri3mik omicTi KoNaHa OTBHIPHINT ANBIHATHIH JEPEKTepIi alKbpIHAAyBUIAp 3epTTEY
OapBICBIHAA OYJT 9iCTI KITMHUKAJIBIK— TeHEaIOTHSUTBIK JKOHE XallBIKTHIK— CTATUCTHKAIBIK 9IICTepMEH OipikTipyre
OomaTelHBIMEH OKeTKi3inenmi. bipmei reHotumi Oap mapasWroTanbl - eTi3ieple  Ke3leceTiH — OapIbIK
alBIPMAIIBUIBIKTAP CBHIPTKBI JKaFmaimapaslH ocepiMeH OaimanbicThl. Erisnmepnid skynmrapeiHbH 22 Oenri
OoifbIHIIA OaFbITTACTHIK AaHBIKTAIABL Jlapa3uroTukansl eri3epAiH >KYNTBUIBIFBIHBIH YKCAcThIFBI 82%—maH
95,5 %—ra meiliH, KOC3WUTOTAJBIK Cri3fepHAiH JKYITHUIBIFBIHBIH YKCACTBIFBI 32—meH 64%-—ke feiiiH, ara—
iHinepiHiH yKcacTbiFbl 18— neH 27%-ra neiiin Ooxran. Eri3fik onic TeHETHMKANIBIK Macelelep/i LIelyre faHa
eMec, COHbIMEH 0ipre «KOpIIaFraH OpPTay YFBIMBIHBIH IICUXOJIOTHSIIBIK Ma3MYHBIH alllbIIl KOPCETY, KOpIIaFaH opTa
yKaF/aiibiHa OallyIaHBICTBI TYJIFaHbI KaJbIITACTHIPYABIH €PEKIIeNIIKTEPiH aHBIKTayFa MYMKIHAIK Oepe/i.

Tyiiingi ce3mep: mapa3uroTtainbl >KOHE KOC3UIOTAlbl eri3fep, ara—iHiiepi, OarbITTACTBIK, TYKbIM
KyaJaylbUIBIK, KOPIIAFaH OpTa.

Introduction

Twins are one of the objects of scientific research in the solution of many genetic
questions. The general frequency of the birth of twins is 1.1-1.2% of all births, from them 1/3
are monozygotic twins, and 2/3 — dizygotic twins. Frequency of the birth of monozygotic
twins is similar in different populations, and the frequency of the birth of dizygotic twins
differs in different populations. However, due to increased mortality among twins, compared
with individually born children, the share of twins among the population is only 0.9% [1].

Difficulties arise with identification of a monozigotnost of twins. The recognition of
monozygotic and dizygotic twins is made on the basis of similarity of genetically determined
signs. The identity or the very close similarity is the proof of a monozigotnost. Monozygotic
twins represent the genetic identity of different individuals.

Works on a research of couples of twins are carried out extremely seldom, and are of
great interest. The twin method is the most widespread in genetics of behavior of the person.
The twin method is widely used in the study of heredity and variation in humans and helps to
determine the relationship between the role of heredity and the environment in the formation
of various signs, both normal and pathological.

The aim of our research was to analyze the degree of similarity and differences in
couples of twins using the classical method, as well as to analyze the characteristics obtained
by an auxiliary method — comparison of twins and sibs.

Experimental

These 8 couples of twins were material for a research: 4 couples monozygotic and 4
couples of dizygotic twins having various social accessory, the material security and
education level aged from 13 up to 25 years. Information on 16 relatives of the first degree of
relationship that made related couples is studied: the brother — the brother 6, the sister — the
sister 6, the brother — the sister 4. It was examined twins, concordant on sex (4 couples
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monozygotic and 2 couples of dizygotic, only 12 people). Monozygotic are 4 couples (2
men's, 2 women's), dizygotic 4 couples (1 man's, 1 woman's, 2 couples — opposite— sex). Data
for analysis was obtained by collecting information using the method of individual testing,
which allows determining 50 biological and psychological characteristics.

The classical twin method was carried out in the following stages:

1) selection of groups of monozygotic and dizygotic twins;

2) definition of degree of similarity of twins in each of groups;

3) definition of a share of heredity and share of the environment in development of the
studied sign.

The formula of Holtsinger is used to assess the role of heredity and environment in the
development of the sign (1, 2):

H= Cut—Cpt / 100 — Cor (1),
E=1-H(Q),

where H — heritability coefficient, a heredity contribution share to formation of the
studied sign; CMB — coefficient of a concordance of monozygotic twins on the studied sign;
CDB - coefficient of a concordance of dizygotic twins on the studied sign; E — an
environment share in formation of the studied sign.

At genetic determination of individual distinctions correlation size between partners of
monozygotic twin couples has to approach 1.0, and between twins of dizygotic couples — to
0.5. At environmental determination of individual distinctions the size of correlations of both
monozygotic and dizygotic twins has to approach 1.0, owing to community of the
environment.

Results and discussion

The research of twins as couples — assumes a research of specific twin effects and
features of the relations in couple.

Using information obtained by questioning twins, couples of monozygotic and dizygotic
twins are identified. For identification, the polysymptomatic method is used, which consists in
a detailed analysis of the external similarity of the twin couple partners. Criterions of
diagnostics of a zigotnost type of twins are the phenotypical signs caused only by a genotype.
In our study, we examined such signs as: blood type, Rh factor, eye color, skin color, hair
color and structure, nose shape, auricle shape and size, presence of birthmarks, sex, and
others. In total 22 signs on each couple of twins (Figure 1) were analyzed.

It is possible to note that couples No. 1 — No. 4 is monozygotic twins as the similarity is
from 82% to 95.5%. Couples No. 5 — No. 8 are dizygotic twins, similarity in couples from 32
to 64%.

According to literary data monozygotic twins are concordant in 97-100% of cases, and
dizygotic in 20-70% of cases, depending on sign [2].

Comparing a concordance of phenotypical signs among couples of monozygotic and
dizygotic twins to couples of sibs the following data are defined. From 22 studied signs in
couples of sibs it is similar:

— in couple No. 9 6 studied signs — 27% are similar,
in couple No. 10 6 signs — 27% are similar,

— in couple No. 11 4 signs — 18% are similar,

— in couple No. 12 5 signs — 22% are similar.

The similarity in couples of monozygotic twins is from 82% to 95.5%. The similarity in
couples of dizygotic twins is from 32 to 64%. The external similarity of brothers and sisters is
from 18 to 27% (Figure 1).
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Figure 1 Concordance of signs in couples of twins and sibs

Average weight at the birth of the individual child is 3.2-3.5 kg. Average weight of the
birth of twins is equal to 2.4 kg. Average weight of the birth of twins is 800 g. less, than at
individually born child (literary data).

According to the data obtained during our research, the weight of individually born
child is from 2800 to 3700 g. Average weight is 3210 g. A difference in weight is from 100 to
780 g. Weight at the birth at monozygotic twins was from 1.9 to 2.8 kg. Average weight is
2425 g. A difference in weight is from 0 to 200 g. At dizygotic is from 2.6 to 3.2 kg, average
weight — 2887 g. A difference in weight is from 100 to 200 g. Average weight of the birth of
twins, according to our data, on 554 grams is less, than at one individually born child
(Figure 2).

Weight at the birth in grams
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Figure 2 Average weight of monozygotic, dizygotic twins and sibs at the birth

Individually born children weigh more twins. Formation of sign happens under the
influence of factors of the external environment with genetic predisposition.

Having compared average weight of twins to individually born children at the time of
carrying out questioning, we defined as far as differences in weight at the birth remain now. It
agrees to the researchers conducted by us earlier a difference in weight among twins from 0 to
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33 kg. A difference in weight among sibs is from 2 to 40 kg. Formation of sign happens under
the influence of factors of the external environment and with genetic predisposition.

The average intra pair difference of body height in couples of monozygotic twins is
from 0 to 2 cm, in couples of dizygotic twins is from 6 to 15 cm, among sibs there are
differences in height from 5 to 19 cm.

One more compared factor determined presence of chronic diseases among
monozygotic twins, such as catarrhal diseases, gastritis, pyelonephritis, cystitis and others.
Among monozygotic couples of twins the susceptibility to catarrhal diseases is observed in
50% of cases, among dizygotic twins in 75% of cases. The ordinal value at the birth doesn't
play any role, regularity in ordinal value and frequency of incidence isn't revealed. The sign is
formed under the influence of factors of the external environment.

Among sibs the susceptibility to catarrhal diseases is observed in 50% of cases. The
ordinal value at the birth doesn't play any role, regularity in ordinal value and frequency of
incidence isn't revealed.

According to literary data among uniovular twins there are more lefthanders, than
among diovular twins [3]. Proceeding from biographical particulars, among four couples of
monozygotic twins — a lefthander isn't any member of couple. Among four couples of
dizygotic twins there are all terms of couple of right— handed person. Among four couples of
sibs there are all right— handed persons.

Among monozygotic twins in 100% of cases of preference in the choice of food is
identical. Among dizygotic twins in 25% of cases of preference in the choice of food are
similar, in 75% of cases are various. Only 62.5% of twins show identical preferences in food.
Among sibs in 75% of cases of preference in food are various, in 25% of cases of preference
in food are similar. The sign is caused by heredity, and doesn't depend on factors of the
external environment.

The value of one twin for other twin since the birth is so high that the relations in twin
couple can be characterized as symbiotic. If at individually born child the main problem is
overcoming symbiotic communications with mother, then twins have to solve one more not
less serious problem, limit themselves from the partner in twin couple, and, than the similarity
is more, especially the difficult task it becomes [4].

None of relatives or acquaintances confused sibs among themselves, they don't consider
themselves identical, they don't need to use distinctiveness, or on the contrary to hide
differences, they already aren't similar at all.

Leadership among sibs is observed in 100% of cases, and is bound to a birth order.
Leaders marked out the elder children, in three cases leadership belongs to the woman, in one
case the man. Leadership is observed among monozygotic and dizygotic twins with the
probability of 75% to 100%, but among dizygotic leadership is shown more often, and among
discordant couples belongs in 50% cases to the man, in 50% cases the woman. The similarity
in the leader relations between sibs and dizygotic twins can be explained them with
dissimilarity where everyone will seek for leadership or to concede it.

Division of duties among sibs is present in 100% of cases whereas among twins
division of duties is present in 50% of cases.

Twin situations create also other difficulties for twins. We note that in some respects it
is easier for twins, than ordinary children. Their close proximity attracts other children
therefore they easily strike up new acquaintances. One of the reasons of it is that since early
years they developed feeling of empathy which they transfer also to the relations with the
friends [5].
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According to biographical particulars, not one of sibs didn't feel the changed condition
of the second sibs though among twins in 50% of cases both twins of couple felt change of a
state, in 25% of cases one twin of couple noted the changed state, in 25% the condition of
both twins of couple didn't change. Among sibs in 0% of cases it is noted that change of the
brother/sister is transferred, and is felt as them.

The progress of monozygotic twins is surprisingly similar in the majority of objects
while dizygotic twins gave preference to different objects and differently succeeded in them.
Differences between monozygotic twins appeared twice less, than between dizygotic.
Monozygotic twins have a tendency to receive identical marks. While at dizygotic there is no
such trend [5].

The data analyzed by us showed that the progress of monozygotic twins and the choice
of school objects are similar. The progress is similar in 75% of cases, similarity in the choice
of objects of 100%. Monozygotic twins have a tendency to receive identical marks while at
dizygotic twins the tendency to receive different marks, and to give preferences to various
objects is observed. The progress is similar in 25% of cases; the preference in the choice of
objects is similar in 50% of cases. In couples of sibs the progress is similar in 0% of cases,
similarity in the choice of objects of 0%.

The analysis of professional preferences showed that, among monozygotic twins in 75%
of cases both twins have an identical profession, and studied together. In 100% of cases
preference in the choice of subject matters at the university were similar. In couple No. 2
twins studied in the different cities and received different professions, but gave preference to
one subject — physical culture. Among dizygotic twins of a profession and professional
preferences are various in all couples. Among sibs of a profession and professional
preferences are various in all couples.

The analysis on preferences in clothes showed the following results for couples of
monozygotic twins: in all couples it was noted that the clothes were identical with the twin
only in the childhood. In couples of twins with occurrence of a teenage age there was a
tendency to emphasize the distinctiveness by means of clothes. Among dizygotic twins only
in 25% of cases both twins put on equally still. In 50% of cases among discordant dizygotic
couples of twins the clothes were always different. In 25% a case of dizygotic twins dressed
equally only in the childhood. From the analysis of questionnaires of sibs obtained the
following data: the clothes were always different in 75% of cases.

Conclusion

Signs and properties of organisms develop under monitoring of heredity. The similarity
in couples of monozygotic twins is up to 95.5%. Similarity in couples of dizygotic twins is up
to 64%. Similarity of sibs is up to 27%

Researches of twins allow to estimate not only that how individual distinctions are
caused by genetic variations, but also as far as these distinctions are caused or the aspects of
an environment, general for family members, for example, by socioeconomic position of
family, or those its aspects which at family members are various, for example, a circle of
friends out of family.

Thus, it is necessary to rethink value of the environment, in view of that its impact on
each child even in one family is unequal. Between families, naturally, there are distinctions,
the bound to economic and social situation, education of parents and style of education of
children. These factors are identical at the children growing together; they don't influence
development of behavior. It will allow to establish, how exactly features of external
influences to which children are exposed, are bound to their individual distinctions. As in
differences between brothers and sisters makes the contribution and heredity, the specifics of
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influence of the family environment on each child define differences in behavior of children.
Behavior genetics methods — researches of couples of monozygotic twins help to reveal these
interrelations.
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