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I ntroduction

Particular attention in recent years attracts aoremsed incidence of
depressive states and associated with them anxijolusbic, obsessive and
somatoform disorders, which are one of the majontaiehealth problems of
children and adolescents in the world, includingditke [3, 4].

It is a matter of common knowledge that in formatiof depressions a
significant part belongs to sociodemographic, peiadical and family factors that
correlate with age, gender, ethnicity, socioecomostatus, family dysfunction
type, summated life stress, the presence of pswathology in the parents, a low
intellectual level, the presence of somatic disgaaed a low self-appraisal level.
Special place in the formation of these conditiemassigned to genetic factors.
Thus, the metabotropic glutamate receptor 7, wisgéhvolved in the formation of
depression, is localized in the 3p25-26 chromosd2g It is assumed that certain
genes, located in other chromosomes (2pll-ql4, ,4p2623-24, 13921-33,
15025.5-26.2, 16p13, 21922, and Xq24-26) are aigmicated in the depression
occurrence which testifies to the necessity ofquatl cytogenetic study [5-11].

The aim of the study: to investigate spontaneous and induced mutageimesi
the peripheral blood lymphocytes of children wigpcession.

M aterials and methods

Cytogenetic analysis has been carried out in 2iemat with depression
before and after administration of mitomycin C, am@4 healthy coevals, aged 6
to 17, who were under clinical research in theeShastitution "ICAHC NAMS of
Ukraine."

Culture of peripheral blood lymphocytes was perfedmby a standard
procedure [2]. Materials for the cytogenetic aniglysvere chromosomal
preparations obtained from the culture of periphlel@od lymphocytes (PBL). To
assess the impact of the mutagen on the chromosapyratus stability in
probands mitomycin C in a final concentration ofm@g/ml was added to the
mixed culture on the 67th hour of incubation. Thrieeurs before fixation
colchicine in a final concentration of 7.5 mcg/mhsvadded into the cellular



culture [1]. Staining of chromosomal preparationesmogeneous and differential
(GTG- method).

50 to 100 metaphases from each child were analyatut testing impact
but with an additional mutagenic pretreatment of ttulturesin vitro. 2100
metaphase plates, obtained from patients with dejme, were analyzed before
their treatment with mitomycin C, and 1966 plateafter their exposure to the
mutagenin vitro; 921 plates, obtained from healthy patients, vegrayzed before
exposure to mitomycin C, and 1947 plates — afteir thretreatment, respectively.
All the disorders of chromatid, chromosomal andageic types were taken into
account. Metaphase plates were examined using a&alL&ME binocular
microscope (Austria), 10X18 eyepiece, 100x lend, BA5 x binocular head.

Statistical processing of the obtained results paaformed on a PC using the
Excel and SPSS Satistics 17,0 software packages. Student's t test was used to
identify the significance of differences betweemgpared findings.

Results and discussion

According to the results of cytogenetic analysayktype in all patients with
depression corresponded to the normal female —X&iXmale — 46,XY. It is
well-known that at the cytogenetic level an impotteole in the destabilization of
the human genome plays latent chromosomal ingiabii normal karyotype,
which manifests itself as chromosomal hypersensitiof peripheral blood
lymphocytes to the action of other mutagensn-vivo andin vitro. The total
number of chromosome aberrations in patients wibression before the impact
of mutagen-provocateur mitomycin C came to 13.1Whereas in healthy
probands it was 1.81 %, p<0,001. After exposureP&L to the mutagen-
provocateur’s impact the incidence of chromosontahoamalities in patients
increased by 1.6 times (21.5 %, p <0,001) and adthye children — by 8.6 times
(15.6 %, p <0,001). Comparison of spontaneous iathgdced mutagenesis levels in
our patients allowed the authors to establish atrease in chromosomal
aberrations number (chromatid and chromosomal Jy@Eter exposure to
mitomycin C (18.2 % vs. 10.1 %, p<0.001) (table).

Single fragments prevailed among chromatid-typerrabiens, and among
chromosome-type they were elongation and breaksthen centromere and
chromatid -isochromatid exchanges, while after mitoin C mutagenic impact on
PBL total frequency of the genomic-type disordadsribt change. Only a twofold
increase in the number of metaphase plates withmagixge divergence of
centromere has been registered in the study (px0.05

Analysis of individual frequencies as regards PBypdrsensitivity to
clastogenic action of mutagen-provocateur in sickdeen revealed that the level
of chromosomal aberrations in probands with deprasbkefore exposure to
mitomycin Cin vitro ranged from 5.0 % to 26.0 %, and after mutageoad |—
from 13.0 % to 36.0 % (Fig.).

In healthy probands parameters of the kind incitdsam 0.0 % to 4.5 %
before thein vitro mutagen impact, and after exposure to mitomycir €om



3.0 % to 33.7 %, respectively, i.e. a significamtrease in the individual level of

the induced mutagenesis had been registered incbatpared groups.

Table

The incidence of chromosome aberrations in patwittsdepression before

and after mutagenic load with mitomycin C, % + m

: Before load, After load,

Aberration types n=21 n=21 P
Chromatid type: 6.33£ 0.33 8.70+ 0.64 <0.001
single fragments 4,90+ 0.47 6.56+ 0.56 <0.05
short arm deletion+
long arm deletion 1.43+0.18 2.14+ 0.44 >0.05
C;:gg‘?ronnz‘;¥§e: 3.762 0.42 0.46%0.66 | <0.001
Eemromege S loraation 2.0+0.31 1.98+0.32 >0.05

J 1,0+ 0.22 3.1+ 0.39 <0.001
centromere breaks 0.52% 0.16 1.83+ 0.30 <0.001
chromatid—isochromatid NS ROt <0'001
exchanges 0.0+ 0.0 0.76+ 0.19 -
Genome-type: 2.95% 0.37 3.36£0.41 >0.05
polyploid cells 2.19+ 0.32 1.83+ 0.30 >0.05
premature centromere
divergence 0.76+0.19 1.53+ 0.28 <0.05
Total frequency of disorders 13.1+0.74 21.5+ 0.93 <0.001
Notice. n — number of patients; P — level of siigaihce.

However, the study of the individual overspontarsemutagenesis has shown
a significant increase in this parameter in healthglividuals, indicating a
decreased adaptive response in probands with demmes

Thus, it has been found a significant increasepontaneous and induced
mutagenesis in PBL of patients, as compared witltine individuals, which
testifies to the expressed chromosomal instalwhityhe genome in sick children.
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As a result of cytogenetic studies there were ifledt spontaneous and
induced mutagenesis levels in children with depvesstates. The total number of
chromosome aberrations before the impact of mutggevocateur mitomycin C
in patients with depression came to 13.1 %, whenredwealthy probands it was
1.81 %, p <0,001. After exposure of PBL to the mgataprovocateur impact the
frequency of chromosome abnormalities in patiemtsreased by 1.6 times
(21.5 %, p<0,001) and in healthy children by 8.6es (15.6 %, p<0,001),
indicating a decreased adaptive response in childvéh depression. Single
fragments prevailed among chromatid-type aberration patients; among
chromosome-type they were elongation and breaksthen centromere and
chromatid-isochromatid exchanges; among genome -typeemature centromere
divergence, as compared with the frequency of tdas@ders in healthy children.

Keywords. patients, depression, healthy persons, chromosomes,
mutagenesis.



Fig. Analysis of an individual peripheral blood lghocytes hypersensitivity in
patients with depression before and after expasunmgtomycin C,%



