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THE EFFECTIVENESS OF LAPAROSCOPIC MANAGEMENT AND
ITS OUTCOMES IN NON-PALPABLE INTRA-ABDOMINAL TESTIS:
A RETROSPECTIVE STUDY FROM NORTHERN SAUDI ARABIA

Abstract. Cryptorchidism is one of the most commonly encountered genitourinary anomalies
in male children. The reported prevalence of this condition is up to 3% in full term neonates and
can go up to 30% in case of premature boys. The untreated undescended testis may result in several
complications such as infertility and tumor. Further, the psychological stress of a lost testis for the
patient, and the apprehension of parents are motivation that rationalize this kind of treatment. Of the
all undescended testis, around 20% of testicles are non-palpable. For the management of the above
problem can be alternatively managed by the laparoscopic technique. In our study we examined the
diagnostic laparoscopy, assessed the findings and efficacy of laparoscopy in the diagnosis and surgical
treatment of undescended testis.

Keywords: laparoscopic technique, diagnosis, surgical treatment, cryptorchidism, non-palpable
testis.

Methodology: management for undescended testes from different
The present study is a retrospective study done  hospitals of Aljouf region of northern Saudi Arabia.
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was applied to select the patients to be included in
this study. The total children recruited in the pres-
ent research study was 90. Physical examination find-
ings, reported investigation results, age at surgery,
laparoscopic management and outcomes, surgical
procedures findings, post-operation complications
were assessed. Initial follow-up visits were carried
out at 3" month followed by 6-month periods for
two years and then at annual frequency. Preopera-
tively, the patients were examined by two different
urologists independently to confirm his diagnosis.

Some of the patients has undergone ultrasound for
location of testicles and results were negative. Also,
a physical examination has been carried out in the
operation room under anesthesia and the children
with palpable testis were excluded from laparoscopic
procedure and they have undergone an open orchio-
pexy.

Results:

Of the 90 children, a total of 37.8% (n = 34) pre-
sented with bilateral, whereas 62.2% (n = 56) had
unilateral non-palpable cryptorchidism.

Table1. — The preoperative cryptorchidism status is described

Diagnosis Unilateral Absence Bilateral Absence
Absence 15 S
Canalicular 14 9
Intra-abdominal 27 20
Sub total 56 34

In the present study, we did not come across any
intraoperative complications among all the surgery
done. The children had mild postoperative pain and
could be managed with analgesics.

During the follow up visits, there was no com-
plication reported among the children such as infec-
tions, hernia and so on.

Conclusion:

The treatment of non-palpable testis is very impor-
tant due to increased risk of complications, primarily
malignancy and infertility. In spite of recommending
the treatment of the undescended testis before two
years of age, in certain countries, several patients were
older, this is referred to the differences of the social
and economic features of the public health system in
those countries, the shortage of parental knowledge
and lack of access to tertiary health care settings. De-
spite that fertility is already compromised in this age
category, still there is a necessity of treating this medi-
cal condition, not only to avoid the risk of develop-
ing malignancy, but also to achieve a desired level of
satisfaction and improve the level of quality of life for
the patient and his family, and overcome the concerns

of the family related to their child health.

Other non-invasive procedures for the diagnosis
of non-palpable undescended testis such as ultraso-
nography, computed tomography and nuclear mag-
netic resonance are no considered as gold standard
in intra-abdominal cases due to lack of sufhicient sen-
sitivity and specificity.

In recent decade, the MRI was offered with
a high level of sensitivity (96%) and specificity
(100%), but it remains a recent released technol-
ogy, with high cost rates, and requires general anes-
thetic procedure in children. Hence we recommend
to introduce The laparoscopy in peripheral hospi-
tals and give the urologists there a good training to
deal with like these cases.

Introduction:

Cryptorchidism is one of the most commonly
encountered genitourinary anomalies in male chil-
dren. The reported incidence of this condition is up
to 3% in full term neonates and can go up to 30% in
case of premature boys. During intrauterine period
testicles together with peritoneum descend from ab-
dominal cavity into scrotum via inguinal canal. [1]
The testicles stuck through this immigration path
for specific reason(s) (either related to hormones
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or mechanics) are referred as undescended testis.
Non-palpable testis is a subgroup of undescended
testis which are not detectable through physical ex-
amination. The incidence rate of undescended testis
is 1-3%. Non-palpable testes compromise 20 per-
cent of undescended testicles. Non-palpable testes
are located in the intra-abdominal cavity (about 20
to 25%) and inguinal canal (65%). Some of these
testes atrophy during intrauterine period [1; 2]. The
untreated undescended testis may result in several
complications such as infertility and tumor [3]. Fur-
ther, the psychological stress of a lost testis for the
patient, and the apprehension of parents are motiva-
tion that rationalize this kind of treatment. Of the all
undescended testis, around 20% of testicles are non-
palpable. For the management of the above problem
can be alternatively managed by the laparoscopic
technique. In our study we examined the diagnostic
laparoscopy and assessed the findings and efficacy of
laparoscopy in diagnosing and surgically treating of
the undescended testis.

Methodology:

The present study is a retrospective study done
among children who had underwent laparoscopic

management for undescended testes from different
hospitals of Aljouf region of northern Saudi Arabia.
A non - probability consecutive sampling method
was applied to select the patients to be included in
this study. The total children included in the present
study was 90. Physical examination results, report-
ed investigation results, age at surgery, laparoscopic
management and findings, surgical procedures re-
sults, post-operation complications were evaluated.
Initial follow-up visits were performed at 3 month
followed by 6-month intervals for the 2 year and then
at yearly intervals. Preoperatively, the patients were
examined by two different urologists independently
to confirm his diagnosis. Some of the patients has un-
dergone ultrasound for location of testicles and re-
sults were negative. Also, a physical examination was
performed in the operating room under anesthesia
and the children with palpable testis were excluded
from laparoscopic procedure and they have under-
gone an open orchiopexy.

Results: Of the 90 children, 34(37.8%) pre-
sented with bilateral, while 56(62.2%) had unilateral
non-palpable cryptorchidism.

Table 2. — The preoperative cryptorchidism status is described

Diagnosis Unilateral Absence Bilateral Absence
Absence 15 N)
Canalicular 14 9
Intra-abdominal 27 20
Sub total 56 34

In the present study, we did not come across any
intraoperative complications among all the surgery
done. The children had mild postoperative pain and
could be managed with analgesics.

During the follow up visits, there was no com-
plication reported among the children such as infec-
tions, hernia and so on.

Discussion:

The current study reveals that managing of non-
palpable testis laparoscopic orchiopexy is a safe, and
efficient procedure. However, the conventional uti-

lization of laparoscopy in diagnosis in the algorithm
is not offering added contributions in the majority
of the patients.

In cases with non-palpable testis, there was a de-
tection of testicular tissue was one-third of the patients
who went through diagnosis using laparoscopy, and/
or inguinal exploration, and only 1/5 of the patient
showed normal testicular appearance that were local-
ized within intra-abdominal cavity (n = 1), and in-
guinal canal (n = 7). The result of the present study
supports the perspective which is asserting that intra-
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abdominal testes are more affected in a serious and
severe pattern [4]. This indicates that patients attend
to the healthcare centers at higher periods of age. Late
referral to the advanced healthcare centers is reported
to effect testes negatively [5]

In time intervals when the utilization of diagnosis
by laparoscopy was not in circulation, in cases of non-
palpable testis, inguinal exploration was carried out,
and if it was not possible to detect testis, the surgeons
proceed by exploring abdomen [7]. However cur-
rently, diagnostic laparoscopy is referred as the golden
standard method. As a minimum invasive procedure
with favored and desired cosmetic outcome, and ben-
efits of less length of stay in the healthcare setting, and
relatively lower pain are desired aspects of laparoscop-
ic surgery. Despite that, laparoscopic surgery might
cause undesired serious and unwanted complications
such as major vessel, and organ injuries, subcutaneous
emphysema, hypercarbia, gas embolism, cardiac ar-
rhytmia, and arrest [8; 9].

Laparoscopic surgery has been described in lit-
erature as safe and fruitful procedure, and even su-
perior over inguinal orchiopexy [10].

In recent years, the Magnetic Angioresonance
was offered with a level of sensitivity that reaches up
to 96% and specificity of 100%, but it remains costly
and requires the performance of general anesthetic
procedure for children [11].

In cases of intra-abdominal testicles, the precious
benefit of laparoscopy is that, besides accurate di-
agnosis, it allows to handle the real-time therapy of
the testes. In addition, in cases of associated inguinal
hernia (particularly in cases with peeping testis), the
laparoscopic procedure also allows to treat the hernia
sac simultaneously with desired outcome [12].

Dissecting of the spermatic vessels carefully in
addition to preserving the peri-deferential vessels are
essential to assure testicular preservation.

Adopting laparoscopic procedures, the cosmetic
side is significantly more desired as contrasted to

open surgery, and the length of stay at hospital and
convalescence are significantly shorter. In the pedi-
atric age category, those factors might not provide
clear evidence for the patient themselves, but surely
will be for the parents, who are capable to early con-
tinue their daily life activities.

Conclusion:

The treatment of non-palpable testis is very
important due to increased risk of complications,
primarily malignancy and infertility. In spite of
recommending the treatment of the undescended
testis before two years of age, in certain countries,
several patients were older, this is referred to the dif-
ferences of the social and economic features of the
public health system in those countries, the shortage
of parental knowledge and lack of access to tertiary
health care settings. Despite that fertility is already
compromised in this age category, still there is a ne-
cessity of treating this medical condition, not only
to avoid the risk of developing malignancy, but also
to achieve a desired level of satisfaction and improve
the level of quality of life for the patient and his fam-
ily, and overcome the concerns of the family related
to their child health.

Other non-invasive procedures for the diagnosis
of non-palpable undescended testis such as ultraso-
nography, computed tomography and nuclear mag-
netic resonance are no considered as gold standard in
intra-abdominal cases due to lack of sufficient sensitiv-
ity and specificity.

In recent years, the Magnetic Angioresonance
was offered with a level of sensitivity that reaches up
to 96% and specificity of 100%, but it remains costly
and requires the performance of general anesthetic
procedure for children. Hence we recommend to in-
troduce The laparoscopy in peripheral hospitals and
give the urologists there a good training to deal with
like these cases.
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Congenital maxillofacial abnormality in humans
takes 4-7 place and makes up from 13% to 30% of
all congenital abnormalities and is accompanied by
anatomical and functional dentition disorders [1].

The abnormalities of cardiovascular system
(50.8%) take the leading place in the structure of
fetus congenital abnormalities (CAs), the second
place take CAs of the GUS (13.8%), the third one
take CAs of the LMS, musculoskeletal system ab-
normalities (11.5%), the fourth place take multiple
congenital abnormalities (6.0%), the fifth place take
CAs of the central nervous system (5.76%), the sixth
one — cleft lip and palate (4.12%) [3].

Congenital abnormalities constitute a signifi-
cant group in the structure of the maxillofacial area
(MFA) surgical diseases in children. Among all types
of congenital abnormalities, the frequency of birth of

children with cleft upper lip and palate is the highest
and varies in different regions of the Russian Federa-
tion from 1:500 to 1:1000 newborns. According to
WHO, the average frequency of this abnormality in
the world is 1:700 newborns [8].

According to EUROCAT, in the period from
2011 to 2017, the prevalence of cases of children
birth with congenital cleft lip and palate per 10,000
births was: cleft lip with/without cleft palate — 7.83
and cleft palate — 5.64.

In Russia over the past 15 years an increase in the
frequency of children birth with this abnormality, es-
pecially in industrially developed areas was noted [2].

In aretrospective study, an analysis of the congen-
ital cleft lip and palate frequency and structure was
made in patients who applied to the Department of
Maxillofacial Surgery Department (Dental Pediatric)
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of the Clinical Center of Maxillofacial, Plastic Surgery
and Dentistry, FSBEI of HE of the A.I. Evdokimov
Moscow State University of Medicine and Dentistry
of the Ministry of Health of Russia in the period from
2014 to 2018, 414 case histories were processed.

120

The age of patients asking for help is from two
months to one year (10.6%), from one year to five
years (29.4%), from five to ten years (26.5%), from
ten to fifteen years (22.3%), from fifteen to eighteen
years (11.2%) (Fig. 1).

belore 1 year 1-5years

5-10 years

100
80 - 2 !
= 2014 -2018
60 -
40 +— - — - - -
20 . - — . -
04— — S— — A -

10-15 years 15-18 years

Figure 1. Age distribution of children with congenital cleft lip and palate

The low visiting of patients over the age of ten
years is due to the successful surgical interventions
and the beginning of a comprehensive rehabilitation
concerning the congenital abnormality of maxillofa-
cial area at an earlier date.

The patients treated during the period from
2014 to 2018 were diagnosed with the following

forms of congenital abnormality of maxillofacial
area: unilateral cleft hard palate and lip — 37.5%,
ambilateral cleft hard palate and lip — 19.4%, ambi-
lateral cleftlip — 10.2%, ambilateral cleft hard palate
- 8.2%, cleft palate — 5.3%, unilateral cleft hard and
soft palate — 7.3%, others — 12.1%.

Congenital Cleft Lip and Palate Diagnosis
B Unilateral cleft hard palate and lip
| Ambilateral cleft hard palate and lip
W Ambilateral cleft lip
B Ambilateral cleft hard palate
Cleft palate
W Unilateral cleft hard and soft palate
Others

Figure 2. Circle-Amount — the Number of Patients at a pitch of Congenital Cleft Lip and Palate
Diagnosis. Year: Total for the period from 2014 to 2018. Structure of visits a doctor by diagnosis
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Annually, the maximum share of visits (64.53%)
is due to unilateral cleft hard palate and lip (Fig. 2).

An analysis of the territorial subjects of the Rus-
sian Federation was made, of which most often the
patients sought specialized medical advice, and the
data are presented in (Fig. 3).

As a result of research and analysis of cases of
children birth with congenital cleft lip and/or pal-
ate, it has been found that the frequency of this
abnormality occurrence in different regions of the
Russian Federation varies significantly. The con-

genital cleft lip and palate is most often diagnosed
among newborns in the Smolensk region (9.17%),
Ryazan Region (6.82%) and Moscow city (6.22%).
In the Lipetsk, Orlov, Kursk, Vologda, Kemerovo,
Kirov, Ivanovo, Kaluga, Yaroslavl, Kostroma, Vo-

ronezh, Novosibirsk, Tyumen, Vladimir, Murman-
sk, Volgograd Regions; the Republics of Dagestan,
Karelia, Mordovia, Kalmykia, Crimea; the Kras-
nodar, Altai, Perm, Kamchatka territories, the fre-

quency of this abnormality occurrence is from 1
to 4%.

Region

B Byazan Region
B Smolensk Region
B Moscow
B Moscow Region

The Republic of Sakha (Yakutia)
B The Republic of Marii El

Tula Region
B The Republic of Ingushetia
B Nizhny Novgorod Region
B Other

Figure 3. Circle-Amount — the Number of Patients at a pitch of Region. Year: Total
for the period from 2014 to 2018. Structure of visits a doctor by region

The greatest prevalence of congenital abnor-
malities of maxillofacial area has been established
in Smolensk Region, which is associated with geo-
graphical proximity and radiation exposure due to
nuclear tests at the Semipalatinsk test site [6].

This abnormality causes a complicated complex
of anatomical and functional disorders in the chil-
dren’s body.

Difficulties in restoring the disturbed vital func-
tions of nutrition, breathing and speech, anatomic
restoration of the upper lip and the nose and upper
jaw when the body grows, is the cause of disability of
children with cleft lip and palate for years to come [ 7].

According to the latest statistical data, the ten-
dency towards an increase in the number of children
with such abnormalities still remains unchanged, and
amounts to one child per 800-1000 born children.
Cleft lip and palate can also be accompanied by other
congenital abnormalities and be part of hereditary
syndromes [S].

A newborn with cleftlip and palate at first has eat-
ing disorder. The functions of sucking, swallowing
and breathing disorder leads to difficulty in feeding
the baby. That creates the basis for diseases develop-
ment, which may be the cause of child death in the
first days of life.

10
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Congenital abnormalities of a person are relevant Early diagnosis, surgical treatment and timely or-

medical and social problems, which is associated  ganized complex rehabilitation of children with this
with severe impaired functional activity of various  pathology contribute to the restoration of maxillo-
organs and systems of the body, as well as the dif-  facial area functioning and early social adaptation in
ficulty of patients’ adaptation in society [4]. society, as well as the quality of life of patients with

congenital cleft lip and palate improvement.
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METABOLIC AND GENETICAL FEATURES OF
BIODEGRADATION AND RESISTANCE POTENTIAL OF
SOIL PSEUDOMONAS SP. FROM THE NATIONAL CULTURE
COLLECTION OF MICROORGANISMS, REPUBLIC OF ARMENIA

Abstract: Pseudomonas are represented in nature by versatile Gram-negative aerobic bacteria, which are
very common for various wet surfaces (soil, water, medical non-sterile solutions, etc.) and are able to survive
in temperatures and pH large scale. They are well-known by the ability to synthesize huge quantity of different
enzymes, toxins and antibiotic-like substances. The majority of Pseudomonas have a wide spectrum of resis-
tance. The research of multidrug resistant pathogenic and opportunistic pathogenic carry especial medical
and ecological importance, as well as the model research of resistance mechanism on their non-pathogenic
non-toxigenic analogues. Besides, Pseudomonas are very interesting because of their ability to biodegradation
of various chemical compounds, including synthetic xenobiotics. Thus, the main aim of current research was

the study of some soil strains of Pseudomonas in aspects of their genetic and metabolic features of resistance

and xenobiotics biodegradation potential.

Keywords: Pseudomonas, multidrug resistance, biodegradation, plasmid stability.
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Introduction

Pseudomonas are very common inhabitants of
wet surfaces world around. The classification fea-
tures of Pseudomonas were changed many times and
according to the last research, the genus belonging
to the family Pseudomonadaceae and containing 191
validly described species [1]. More than 25 species
are associated with human organism. The majority of
these Gram-negative aerobic bacteria are known by
their ability to cause opportunistic diseases (P. aeru-
ginosa, P. putida, P. fluorescens) in human and animal
organism while the immunosuppressed conditions
(AIDS, oncological diseases, post-operative wounds
healing period of patients, etc.) [2; 3; 4; S]. Besides
there are the range of phytopathogenic (P. syringae)
species and pathogens of fungi, as well as soil non-
pathogenic strains (P. chlororaphis) [S; 6; 7; 8; 9].
Pseudomonas have a very variable genome and me-
tabolism, what causes the high level of adaptive
mechanisms. They have a different mobile genetical
elements (plasmids, transposons), which are able to
transfer their properties of resistance and biodegra-
dation. As saprotrophic organisms Pseudomonas are
being involved in a huge quantity of consumption
chains as reducers. Thus, they can transfer their genes
among the various Gram-negative bacteria, with the
forming of new resistant strains. And it takes place
as in native environment, as well is clinics, with the
forming of new resistant pathogens, which can be-
come a cause of hospital infections with compatible
complications while the classical antibiotic therapy
of diseases treatment [ 10; 11; 12; 13]. But the initial
source of bacterial resistance to antimicrobial agents
is always native environment. After the contact with
antibiotics, the bacteria only are being selected un-
der the pressing of antibiotic presence factor using
an appropriate mechanisms of adaptation [14; 15].
That is why the research of soil Pseudomonas physi-
ology, biochemical and genetical mechanisms of re-
sistance to antibiotics is very important. Besides it is
very actual for understanding the causes of stability
of antibiotic resistance properties, even after the long

time artificial cultivation of native strains on nutri-
ent agar without any contact with native or synthetic
antimicrobial compounds.

The main aim of current research was the study
of 20 strains of soil Pseudomonas sp, after the long
time cultivation on nutrient agar in Microbe Deposi-
tory Center (MDC) of Republic of Armenia (RA),
in aspects of their genetic and metabolic features of
biodegradation potential and antibiotic resistance,
as well as for further taxonomic definition of them.

Materials and methods

During the research there were used the strains
from The National Culture Collection of Microor-
ganisms, MDC, “Armbiotechnology” SPC NAS RA.
20 soil strains of Pseudomonas sp. were cultivated at
30-37 °C on solid and liquid nutrient cultural me-
dia and then were tested by the standard protocols
of antibiotic resistance. There were used 50 mkg/ml
concentrations of 13 antibiotics of different classes
and generations: § — lactams - penicillin (Pen),
ampicillin (Amp), amoxicillin (Amx) and the com-
bined with inhibitor of f — lactamases — clavulanic
acid - augmentin (Amc) of aminopenicillins, as well
as cefixime (Cfm), ceftriaxone (Cro) from cephalo-
sporins; aminoglycosides — kanamycin (Kan), strep-
tomycin (Str), gentamycin (Gen); fluoroquinolone
— ciprofloxacin (Cip); tetracycline (Tet); Chloram-
phenicol Chl) of amphenicoles, azithromycin (Azm)
— of azalide macrolides [16; 17; 18; 19].

The enzyme activity precipitation was done ac-
cording to standard microbiology and biochemistry
protocols on solid cultural media using the differ-
ent substrates. For caseinase activity it was used the
milk casein destruction test [20; 21]. For polyphenol
oxidase precipitation there were used L — tyrosine
(for 0 — diphenol oxidase or tyrosinase), a-naphthol
and tannin (for p — diphenol oxidase or laccase)
[22; 23; 24]. For the precipitation of biodegrada-
tion lipase activity as the substrates were used poly-
sorbates 20, 40, 60, 65, 80, 85 [25; 26; 27]. The ge-
netical analysis was done by DNA electrophoresis
on 0.8-2.5% agarose gel, transformation by Mandel’s
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method and PCR. DNA isolation was done by alka-
line extraction for plasmids and with benzyl-chloride
method for total DNA. PCR analysis was done with
the following primers: aph(3’)IV (for aminogly-
coside — O — Phosphotransferase), aac(6’)II (for
aminoglycoside-N-Acetyltransferase), pCAT639
(for chloramphenicol acetyltransferase, encoded by
catB7 gene), blaOXA-10 (for f - lactamase OXA-10)
and marker standard fragment mix EcoRI/Hind III
[28;29; 30].

Results

The results of all the carried out experiments are
presented in (tables 1-4). According to data from ta-
ble 1, the tests showed the wide diversity of antibiotic
resistance. The prevalence of resistant strains quan-
tity is notable. Among the observed Pseudomonas sp.,

the resistance to -lactams was detected in a majority
of strains, while the aminoglycosides resistance was
detected only in 35% of bacteria. Thus, from all the
researched bacteria, 10% — Kan-resistance, 25% -Stp-
resistance and 30% — Gen — resistance was detected
and 25% of strains were multidrug resistant. In some
strains it was detected the prolongation of growth and
late growth after IT and III days of cultivation. Besides,
in case of strain Pseudomonas sp. 9317, it was noted
the forming of singular colonies which were resistant
to kanamycin. Probably they are the mutant forms of
initial pure culture of the researched strain, which is
sensitive to antibiotic.

For the evaluation of the resistance spread poten-
tial risks, plasmid and total DNA were isolated, and
analyzed by agarose gel electrophoresis

Table 1. — Antibiotic Resistance of Pseudomonas sp. of soil (“+” — growth,

-the absence of growth, “—***” — |late growth of singular colonies after IV day

of cultivation, “+*” — late growth zone after Il day of cultivation, “+**” — late growth
zone after lll day of cultivation, C — control on nutrient agar cultural media)

Strain | Kan | Str | Gen | Chl | Amc

Amp

Pen | Cfm | Cro | Tet | Azm

9312

—+

9333

9319 +

9331 +**

+ |+

9270

+
*

9328

+
*
*x

9322

+ [+ |+ [+ |+

+

9321

9324

9323

9320

+ |+ |+

9318

+

+ |+ [+ [+

—+
*

9325

9257

+ |+

9327

+ |+

+ |+

9267

9269

9311

9317 +

N N N R R R R N N E N e e

9313 +

+ |+ [+

+ |+ [+
+

As a result of DNA analysis, the plasmids were
identified in strains Pseudomonas sp. 9321, 9333, 9319,

9324,9311,9113,9331, 9323, 9320, 9312, 9267 and
9317. For the understanding of resistance mechanism
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there were done PCR and transformation series.
During the PCR analysis of antibiotic modification
enzymes genes aph(3’)IV, aac(6’)1, pCAT639/catB7,
blaOXA-10 the presence of, blaOXA-10 (1,6kDa)
gene was detected in Pseudomonas sp. 9311. The
transformation showed that the detected f —lactamase
OXA-10 gene have plasmid localization and able to
transfer to other Gram-negative bacteria. During the
repeating cultivation of transformed strains on nutri-
ent agar and then on a selective cultural media with
antibiotics, it was shown the stabile replication of
plasmids in antibiotic sensitive recipient P. aeruginosa
9056, while in case of sensitive recipient E. coli DHSa,
the stability was not detected. Probably it is caused by

the features of Pseudomonas genome, what is being de-
scribed in literature [31; 32]. Then some experiments
with biodegradation enzyme presence were carried
out. The main aim of them was to compare the bacte-
ria in aspects of key enzymes of infection of toxigenic
pathogenic and opportunistic pathogenic strains of
Pseudomonas (collagenases, caseinase, etc.) with their
plasmid content and resistance. Besides the various
polysorbates biodegradation activity of their lipases
was tested. As it is shown, on a table 3, the majority of
researched Pseudomonas are able to grow using poly-
sorbates as the carbon source, but the activity is no-
table only for 4 non-plasmid strains — Pseudomonas sp.
9257,9318, 9262, 9269.

Table 2. — Lipase activity of soil Pseudomonas sp. (“+” — the identification of growth
(precipitation zone diameter in mm) or activity (since singular colonies up to
intensive growth zone forming); C* — the positive control on nutrient agar media,

C- - the negative control on mineral agar media, without carbon source)

Strain P20 P40 P6Ss P60 P85S C- c*
G A G A G G A G A G A
9312 | 3+ - 3+ - 3+ 2+ - 3+ - 3+ - - S5+
9317 | 3+ - 3+ - 3+ + - 3+ - 3+ - - S+
9318 | 3+ - 2+ - 3+ + - 3+ — 3+ | 2+ - S5+
9313 | 3+ - + - + 2+ - + - + - - S5+
9311 + - + - - + - + - - - - S+
9319 | 3+ - 3+ - 3+ + - 3+ - 3+ - - S+
9257 | 3+ | S+ + - + + - 2+ — 2+ - - S5+
9320 | 2+ - [ 3+ | - | 3+ 2+ | - | 3+ - | 3+ — - | 5+
9321 | 3+ - 3+ - 3+ 2+ - 3+ - 3+ - - S+
9322 | 3+ - 3+ - 3+ 2+ - 2+ - 3+ - - S5+
9323 | 3+ - 3+ - 3+ 2+ - 2+ - 3+ - - S+
9267 + - + - + + - + - + - - S5+
9324 | 2+ - 3+ — 3+ 3+ - 2+ - 3+ - — S5+
9325 | 3+ - - - 3+ 3+ - 3+ - 3+ - - S5+
9327 + - 3+ - 3+ 2+ - 3+ - 3+ - - S5+
9328 | 3+ — 3+ - 3+ 2+ - 3+ — 3+ - — S+
9262 | 2+ + 2+ - + + - 2+ - + + - S5+
9331 + - 3+ - 3+ 2+ - 2+ - 3+ - - S+
9269 + - + - + + - + - + + - S+
9333 | 3+ - 3+ - 3+ 3+ — 3+ - 3+ - — 5+

During the research of polyphenol oxidases,
the activity of L — tyrosine degradation (tyrosi-
nase) was detected in 50% of observed strains,

while practically all strains were able to grow
on cultural media, containing L - tyrosine (L -
Tyr), tannin and a-naphtol as carbon source. In
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strains Pseudomonas sp. 9328, 9320, 9321, 9318
the growth was intensive but lower than in control

samples, but they demonstrated the maximal level
of enzyme activity.

Table 3. — Polyphenol oxidase activity of soil Pseudomonas sp. (G —growth,
A — activity, “+” — the growth (precipitation zone diameter in mm) or activity (since
singular colonies up to intensive growth zone); C* - the positive control on nutrient
agar media, C- - the negative control on mineral media without carbon source)

a-naph- . a- .
Strain tof L-Tyr | Tannin C- | C* | Strain | naphtol L-Tyr | Tannin CcC | C
G| A|G|A |G| A G| A | G|A|G|A
9324 |3+ | — |3+ [ 3+ | — | — | - [S+[ 9331 | + | — |2+ |3+ - | - | - |5+
9325 |2+ | - [4+ | - | + | - | - [S+[ 9319 [ 2+ | - |3+ |3+ | - | - | - |5+
9323 | + | = |3+ | - | = | = | =[S+ 9327 | + | - |3+ |3+ - | - | - |5+
9333 | + | = [ 3+ [ 3+ | + | = | =[S+ 9312 | + | - |3+ |3+ | + | - | - |5+
9322 |2+ | — | ++ [ 3+ | - | = | - [S+[ 9328 |2+ | - |3+ |S+| - | - | - |5+
9317 | — | = |3+ | — | + | — | = [S+] 9321 |2+ | — |3+ |S+| - | - | - | 5+
9320 [ 24+ | — |3+ [ S+ | - | = | = |5+ 9318 |2+ | = [3+ |5+ | - | = | - | 5+
While the tests of caseinase activity, it was detected in 55% of observed strains (table 4).
Table 4. — Caseinase activity of Pseudomonas sp., isolated from soil. (G —growth,
A — activity, “+” — the growth (precipitation zone diameter in mm) or activity (since
singular colonies up to intensive growth zone); C* — the positive control on nutrient
agar media, C- - the negative control on mineral media, without carbon source)
. Day 1 Day § . _ . Day 1 Day § N i}
Strains G Y A G A C C- |Strains G Y A G A C C
9257 - - — - 3+ — 9312 - - 2+ — 3+ -
9262 - - 2+ - 3+ — 9313 - - 3+ 8+ 3+ -
9331 - - 3+ 12+ | 3+ - 9317 - - 2+ - 3+ -
9267 - - — - 3+ — 9319 — - 2+ 7+ 3+ -
9269 — - 2+ - 3+ - 9320 | 1+ 2+ 3+ 8+ 3+ -
9270 - - 2+ 7+ 3+ — 9321 - - — — 3+ -
9318 - - 2+ 1+ 3+ - 9322 - - - - 3+ -
9327 - - 3+ 12+ | 3+ - 9323 - - 2+ - 3+ —
9328 2+ 2+ 3+ 8+ 3+ — 9324 — — 3+ 6+ 3+ -
9333 - — 2+ - 3+ — 9325 - - 3+ — 3+ -

It was detected in Pseudomonas sp.: 9313, 9318,
9319, 9320, 9324, 9327, 9328, 9331, 9270, from
which the plasmid containing were Pseudomonas sp.
9319, 9320, 9331, 9313 and it is important because
key role of proteolytic activity in Pseudomonas infec-
tion pathogenesis.

Conclusion

Among the all newly observed soil strains of
Pseudomonas sp., it was discovered the wide diver-

sity resistance. It was detected the resistance to
more than one antibiotics of large spectrum, pun-
drug and multidrug resistance. The possibility to
participate in resistance spread by intraspecific the
gene horizontal transfer among the various Gram-
negative bacteria was shown for one strain. Be-
sides, it was discovered the stability of resistance
of all the researched strains. The plasmids, which
were identified as Amp, Pen, Cfm-resistance car-

16



METABOLIC AND GENETICAL FEATURES OF BIODEGRADATION AND RESISTANCE POTENTIAL OF SOIL PSEUDOMONAS SP....

riers in Pseudomonas sp. 9311, are able to stabile
replication in P. aeruginosa 9056 even after the
long-time cultivation on non-selective media. The
enzyme presence analysis showed the diversity of
lipases, tyrosinase and caseinase presence. The
tests showed the correlation absence between the
plasmid stability and enzymes presence, because
of their nucleoid localization. According to all the
collected data, nevertheless the fact that in all the
researched strains there were detected enzymes
of xenobiotic degradation significant activity, the
growth on a media with consistence of various xe-
nobiotics of different chemical structure was de-

tected practically in all bacteria. In some strains,
the growth on xenobiotic containing media was
not less intensive than on nutrient agar cultural
media. The resistance genetics and enzyme re-
search next steps are very important for further
taxonomic definition of these researched strains
Pseudomonas sp., isolated from soil.
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KOMBUHUPOBAHHDbIE NMPOTE3bl HA
TEJIECKOMUYECKUX KOPOHKAX

Annoranms. B craTbe, paccMOTpeH KAUHMYECKUI CAyYal IPUMEeHEHHUs B OPTOIeAMIeCKOH CTO-

MaTOAOTI'NH, TCACCKOITNYECCKHUX KOHCTPYKHHﬁ. IToxasaHbI oTaIlbl K3TOTOBAEHUS U HEAECOOGPaSHOCTb

IIPMMEHEHUS AQHHOTO BHAQ IIPOTE3NPOBAHH.

KaroueBbie caoBa: OPTOHBAI/I‘ICCKEUI CTOMAaTOAOTHSI, TEAECKOIIMIE€CKIIE KOPOHKH, ChEMHbIE Inpo-

Te3bl, 3yOOIPOTe3HAS IPAKTHKA.

CoBpeMeHHas opToneAndecKast CTOMATOAOTHS
AQET 60ABIINE BO3SMOXXHOCTH 10 BOCCTAHOBAEHHIO
$YHKIIMOHAABHBIX ocobeHHOCTEN 3y6o-quIOCTH0171
CUCTEMBI M 3CTETUYECKUX MPHUOPHUTETOB KAXKAOIO
narpenrTa [1].

Ludppossie 1 610COBMeCTHMbIE TEXHOAOTHH I10-
3BOASIFOT AOOHUTBCS Bpady-CTOMATOAOTY IIOAHOM CXO-
JKECTH MCKYCCTBEHHbBIX KOPOHOK (np0Te3013) C rpu-
POAHBIMHU 3y0aMU U OTAUYUTD UX He IIPOPECCHOHAAY
IIPAKTUYECKH HE BO3MOXKHO.

Boapmoit Bb160p OpTONEANYECKMX KOHCTPYKIUH,
II03BOASIET CETOAHSIIHEMY MALHEeHTY IOAOOPATh AAS

cebst HauboAee ImpreMAeMblil B UHAHCOBOM OTHO-
LIIEHUH BApUAHT IPOTE3UPOBAHISL

Ham xoTeAoch 051 paccMOTpETh B AQHHOI CTaTbhe
KAMHUYECKHUI CAyJail ChEMHOTO IPOTe3POBAHUS Ha
TEAeCKOIINYECKUX KOPOHKAX.

AaHHasI KOHCTPYKIMS IIPUMEHsIeTCs B 3y6OIpo-
Te3HOM [IPAKTHKe [IPU MHOXECTBEHHOM OTCYTCTBUU
€CTeCTBEHHBIX 3y0OB, 1 IIPY He BO3MOXHOCTH I10 I10-
Ka3aHUSAM YCTaHOBUTH UMMAaHTarhl | 1-2]. Teaecko-
IIMYeCKIe CUCTEMbI UMEIOT [IUAUHAPHIECKUE U KO-
HycHble $OpMbL. B HareM caydae, MBI HCITOAB30BaAK
KOHYCHYI0 ¢pOpMy, TaK KaKk OHa OoAee IPOCTa B HC-
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MIOAb30BAHHUM U He BBI3BIBAET IPOOAEM IIPH CHATUH
1 QUKCAIMH TPOTe3a.

Ha nmepBoM cHUMKe MbI BUAUM U3TOTOBAEHHbIE
1 UKCHPOBAHHBIE HA OMOPHBIX 3y0Hax I[eAbHOAH-
Thle METAAANYECKHE KOATTAYKH (HIDKHSS YeAIOCTb,

BUA CBepXy).

PucyHok 2. HuxHsas 4eniocTb, BUA criepeau

AaxHast paboTa IPOBOAMAACH B HECKOABKO 3Ta-
10B. 3y6blI [TOA OIIOPHBIE KOATIAYKY OBIAK AECTIYABITH-
poBaHbl (4TO SBASETCS OTPHULIATEABHBIM GaKTOPOM
AQHHOI1 KOHCTPYKIMH), IOTOM CA€AOBaA2 06paboTka
3y60B (IpenapupoBaHye) U CHATHE ABYXCAONHOTO
OTTHCKA C HIDKHEH YEAIOCTH AASI IIEPEAAYH MAKCH-
MaAbHO TOYHBIX OCOOEHHOCTEN IpenapupOBaHHbIX
3y00B.

AaAee IOAYYEHHDII CAEIIOK IIEPEAABAAKICH B 3y60-
TEXHUYECKYI0 AADOPATOPHUIO, TAE IIO [IOAYYEHHOI MO-
AEAU U3rOTABAUBAAVIC IIEABHOANTbIE KOHCTPYKLHIN.

ITo ¢paxTy MX rOTOBHOCTH, OHH OBIAM GHKCHPO-
BaHbI B IIOAOCTHU PTa Ha CTEKAOMHOMEPHbIH 1]eMeHT.
B pasbHefinIeM, IOBTOPHO CHUMAAKCH ABYXCAOMHbIE
CAEIIKHU ITOA U3TOTOBAEHHE BepHel YacTu IpoTe3a.

a _g\_.;:-r\‘ T s
:

PucyHok 5.
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Ha BTopoi ¢pororpaduu Mbl BUAUM y>Ke IIOAHO-
CTBIO M3TOTOBAEHHDIN IIPOTE3 HAa BEPXHIOIO YEAIOCTb.
Ha Tpetpeit u yeTBEpTOM POTOrpaduax, MOKHO
YBHUAETD HIDKHUM POTe3, C PUKCUPOBAHHOM B I1AACT-
Macce ChbEMHOM YaCThIO TEAECKOITNYECKOM KOPOHKH.
W Ha maToM cCHHUMKe, Mbl BUAUM IIOAHOCTBIO H3-
rOTOBA€HHbIE KOHCTPYKLIMU B IIOAOCTH PTa.
AQHHBIIT BHA KOHCTPYKIIMH, KaK TOBOPHAOCDH
BBIIIE, MOXXET MCIIOAb30BAThCS ITPU IPAMbIX IIPOTH-
BOIIOKA3aHMA K UMITAQHTAIMU. XOTs TOXKe UMeeT PsIA
HEAOCTATKOB: 00TOYKA 1 ACTIyABITHPOBAHIE OTIOPHBIX

3y0OB, AAUTEABHBII ITEPUOA H3TOTOBAEHHUS, YObIAD
KOCTHOM TKaHH Ha y9aCTKaX OTCYTCTBYIOLIUX 3y0OB
¥l COOTBETCTBEHHO YXOA 32 ChEMHBIMH TPOTe3aMu [2 .

K MoAOXUTEABHBIM KayecTBaM AQHHOTO BHAQ
IIPOTE3NPOBAHUS MOXXHO OTHECTH: 9CTETHYIHOCTD
(KOHCTPYKIIMS IPAKTUYECKH HE3aMETHA AASL OKPY-
KAIOMKX ), BBICTPOE MPUBBIKAHHE, CTAGMAbHAS PUK-
carus B moAocTH pra [1].

Teaeckonuyeckre KOHCTPYKLUK HCIIOAB3YIOTCS
B IIPaKTHKe CTOMATOAOTOB ¢ 1929 roaa, mocrossHHO
COBEPIIEHCTBYSICh, HO He TePSISi CBOXO aKTYaABHOCTb.
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Abstract. The authors conducted a study on the differentiation of gold colors of cats and proposed

an author’s vision of the genetic justification for the emergence of new variations of gold colors. As

a result of the study, the author’s classification of the golden colors of cats is proposed.

Keywords: color of cats, golden color, differentiation of golden colors of cats.

Formulation of the problem. In felinology, the
standards of breeds and colors of cats are fundamental
for the examination of their quality according to
phenotypic characteristics. However, standards
are a “law” within each of the hundreds of world
felinological systems and do not have to be the same
standard for another. Sometimes, even the breed of
the same cat can be called differently. For example,
the Siberian colorpoint color is the Neva Masquerade
in another system. It is even more difficult to define
uniform standards for colors, because perception
subjectivity has been added to their description, both
when describing standards and when evaluating a cat
in accordance with standards.

Not to mention the identity of translations
from various languages of such subtle concepts as
color (for example, “blue”, “saturated blue”, “blue”,
“aquamarine” eye color).

In this article, we tried to systematize the
observations of phenotypes and their development
in cats of several breeds, which felinologists identify
as Golden or Brown (brown) agouti; analyzed

a number of scientific articles on the topic of
pigmentation in thoroughbred domestic cats, dogs,
mice and some other mammals.

The task is to formalize the hypotheses of
expert felinologists on the genetics of gold cats in
all manifestations. Such hypotheses, with their
justifications, can enable genetic laboratories to carry
out appropriate studies of various gene mutations at
the Agouti, Color, Extension, and other loci in order
to define “golden” colors and differentiate them from
other “similar” ones — Brown and Amber -agouti.

In the upper row are photographs of animals
identified as Brown-tabby, and in the lower row as
Golden-tabby.

The color of a cat, as it were not called, is based
primarily on the presence of pigment in the coat and
skin. (Cases of the absence / blocking of the pigment,
i.e. pinto spots and white colors, are not considered
in this article). The color of mammals, including cats,
is provided by two types of black / brown pigments —
eumelanins and red / yellow — pheomelanins in the
entire gamut of these colors [1].
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1-1. Fine Dream
Abyssinians cats cattery

British’

Bengal's cats cattery

1-2. Mary Paws B 1.3. Angara
3 3 Siberian’s cats cattery

1-5. Giving ajoy
British's cats cattery

1.6. Onix Gloria
Siberian's cats cattery

Figure 1. Phenotypic variation in the distribution of eu and pheomelanin in cat hair

Note: the names of the breeds and colors of
cats in the article begin with a capital letter to avoid
confusion.

Figure 2. Gamma of colors of eumelanin and
pheomelanin

Melanins are synthesized in pigment cells —
melanocytes. Eumelanin can be observed on the skin
and mucous membranes of the cat, the iris, and both
types of melanin (eu and pheomelanin) are found in
the hair of a cat.

1. Overview of color-forming genes in cats.

« Gene E (Extension) is responsible for
the synthesis of eumelanin, giving or not
giving a command to produce eumelanin.
In homozygotes, its eumelanin simply does
not form. Thus, it turns out - red (or yellow)
color — of all possible pigments, only
pheomelanin is produced. Important Note:

The red (red) color in a cat is determined by
the X (chromosome) -dependent O gene;
The dominant allele E provides a complete
team for the synthesis of eumelanin. It works
directly under the control of the pituitary
hormone, the melanocyte-stimulating
pituitary hormone MSH. Therefore, gene E
is also called the receptor for melanocyte-
stimulating hormone (Mclr);

Gene T (Tabby) is responsible for the
distribution of black / brown pigment (not
for its production!) Over the body of the
cat — on the coat and skin [1];

Gene B provides the eumelanin packaging
form. B (black) = tyrosinase related protein 1
(TYRP1). The dominant allele of this locus is
responsible for packing into oblong granules
with black pigment, and bb homozygotes
pack eumelanin into spherical granules, and
we see the color of the cat’s coat and skin in
chocolate color. The order of dominance is B>
b> bl (bl is cinnamon, another allele at locus
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B). Gene D (dilute) — gene for clarification
(dilution), D — without clarification d —
clarification to gray (blue);

« Agouti acts through agouti signal peptide
(ASIP), an agouti signal protein. The product
of the dominant allele (A) of the Agouti gene
is a protein that acts as an MSH antagonist.

He himself binds to melanocortin receptors
and thus blocks them. As a result, the synthesis
of eumelanin is interrupted and an exclusively
red / yellow pigment (pheomelanin) is formed.
The expression of the agouti gene is not constant,
but periodic, with an interval of several days, due
to which bands of black and yellow pigments are
formed on the growing hair.

2. Hypotheses on the genetics of Golden
(or Golden) cats.

Historically, the assumptions about the Eraser
(eumelanin inhibitor) and Wide-band (wide band)
genes turned out to be unsuccessful — there are
no concrete data on the mechanism and material
existence.

For various reasons, the genetics of Golden
colors has been better studied in other species of
mammals — in mice, dogs, pigs, etc., than in cats. In
addition, it can be argued that they are homologous
in a number of gene complexes, including Agouti,
Extension (MC1R), Color (TYRP).

The grounds for the formation of hypotheses in
this article.

Golden their
differentiation with Brown-tabby colors, are built

colors, identification and

— on the analysis of phenotypes examined
several hundred cats from various regions of Russia,
Belarus, Germany, Israel, China, Ukraine;

- on a comprehensive statistical analysis of
1270 pedigrees of cats of various breeds, including
the assessment of the reliability of the information
in them;

— on the exchange of experience between cat
breeders of Golden and Amber (Karnelian) cats,

including oral and written interviews, a series of

webinars and seminars organized by the authors of
this article;

— on the analysis of information on the studied
literature [ 1;2; 3; 4].

We organized the collection of buccal epithelium
in 44 cats for testing in the genetic laboratory for
confirmation and / or correction of the hypotheses
put forward. Hypothesis 1. The Agouti gene of cats
is traditionally regarded as a simple locus with two
allelomorphs. The Apb mutation (Agouti of Asian
leopard cats) or the Charcoal color for the Bengal
cat are currently also known. However, for other
well-studied mammalian species (mouse, dog),
a large number of alleles in the agouti locus, or,
more precisely, the complex, are shown. We can
assume a significant contribution of mutations in
the agouti complex to the generation of new color
variations in cats. In particular, Ay. The assumed
dominance order is Ay> A> Apb> aa. The result
of Ay is the shortening of the blackened areas of
the hair in comparison, for example, with the result
of the action of A (black pigment here means any
eumelanin). The coal color of the Asian leopard
cat (Bengal), characterized by an even weaker
Apb allele, and homozygous aa will produce a
completely blackened color.

Hypothesis 2.

The Extension gene, which is responsible for
the synthesis of eumelanin, has several mutations.
In particular, the recessive allele ey (later we will
consider the ec mutation).

All possible combinations of non-homologous
genes can give a full variety of Golden and Brown-
Agouti colors of cats.

Its homozygote is epistatic with respect to any
alleles B, T (tabby) and A (agouti). The reason
is simple: it does not allow eumelanin to be
produced, which means there is nothing to pack
into granules (B), distribute it over the body (T)
or over the hair (A).

When ey/*and Ay are present in the cat genotype,
we will see a completely Golden color with a small
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amount of black pigment in the hair, sometimes
invisible to the eye.

E/* Ay/*

These and other combinations of the genes in
question and their alleles are shown in (Figure 3).

ey/* Ay/*

Figure 3. Estimated genotypes of Golden and Brown-Agouti cats

Considering the work of Alpha-MSH, it should
be noted that it stimulates the synthesis and secretion
of melanins (melanogenesis) by melanocyte cells
not only in the skin, but also in the pigment layer
of the retina. In this regard, for a long time it was
believed that it was possible to differentiate Golden
and Brown-agouti cats by eye color: with green —
Golden, with yellow or yellow-green — Brown-agouti.

However, cats of colorpoint (Siamese) color, in
which signs of “Gold” are noticeable, began to appear
more and more often.

The breeds of such cats are very diverse — Neva
Masquerade cats, British Shorthair and Longhair,
Highland and Scottish folds and straight and a
number of other breeds. All of them have blue, blue,
aquamarine eye color. Therefore, it is necessary to
define the Golden colorpoint color. Work in this
direction is and will be carried out in the future.
Amber, Carnelian (carnelian) color.

In the 1990s, European breeders of Norwegian
Forest cats began to receive kittens with an unknown
color similar to Reds: the hair was devoid of black
pigment, while the pads of the paws remained dark
brown. In addition, neither animals nor descendants
of these animals could be Red (that is, transmission
of the X-dependent O gene, Orange, was excluded).

Later, in the early 20005, the same «strange>
cats were found in the herd of Kurilian Bobtail, born
of a pair of Golden. Currently, the ZooGen Center
for Veterinary Genetics has studied the MC1R
protein [S], identified the ec allele and called it the
“Carnelian of the Kuril Bobtail (carnelian)”

The proven existence and description of such an
allele fits into the logic and indirectly confirms our
hypotheses, along with parallelism with the genetics
of dogs and some other mammals [2].

The dominance order of the ey> ec alleles is
currently not established. It is only known that a
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kitten of the Carnelian color can be born from two  this case, as a rule, Golden-agouti animals look
Golden animals, and Golden kittens are not born  more yellow than Cornelian-agouti.
from a pair of Carnelian-color Golden Kittens. In

Kyprancxmib Golireda,

5 Dnpac Hapse Anas-AnyTe
¥ Marosises ENsLumens

Figure 3. Different expression of the shades of pheomelanin

In this regard, we put forward Hypothesis 3—the  in the work not only of the allele from the Extension
differentiation of Brown (brown / black), Golden ~ (MC1R) gene, but, at least, also in combination with
and Carnelian (carnelian, amber) colorsis contained  alleles Agouti gene (ASIP).
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NEGATIVE EFFECT OF BREAKFAST SKIPPING - FINDINGS
AMONG ADOLESCENTS OF THE UNITED STATES

Abstract.

Objective: This study aims to examine the negative effect of skipping breakfast on body weight
status and academic performance among adolescents.

Methods: Data from the Youth Risk Behavior Surveillance System (YRBSS) 2017 was used. Lo-
gistic regression analysis is used to examine the effect of skipping breakfast on body weight status

and academic performance.

Results: 14% percentage of high school students reported skipping breakfast.
skipping breakfast is associated with 1.35 times higher likelihood of being overweight or obese,

compared with those who do not skip breakfast.

It is associated with 1.44 times higher likelihood of poorer academic performance.

Conclusion:

A large percentage of high school students skip breakfast. Skipping breakfast is negatively associ-
ated with weight status and academic performance.
Keywords: Logistic regression analysis; breakfast skipping.

1. Introduction

A wind vane of the modern fashion style is quite
interesting-people pays more attention to their shapes,
especially for teenage girls who are eager to dress in
attractive outfits to expose enviable body features. Ac-
cording to the rough estimation, there are nearly half
of high school students feeling a great deal of stress in
the United States. How could adolescence work out
for perfect body shape in such an academic press?
Skipping meals is a good hypothesis. Interestingly, a
majority of young people chooses to skip breakfast
or eat “brunch”. Breakfast, as known as the most im-
portant meal in daily life, helps start metabolism, burn
calories throughout the day, and provide the energy
after 9-hours of sleep. It is obvious that the breakfast
has more positive effects, even help lose weight, and
provides less fat as lunch does. People will not let their

stomachs scream for no reason. The curiosity of mys-
tery impulses scientists to convey. One more reason-
able hypothesis is the connection with modern youths’
biological clock. Regardless, the increasing of skipping
breakfast rate in teenagers is actually a potential risk
for the American’s future. The following paper will in-
troduce and explain the main reason and effect of this
interesting social phenomenon.

In this study, we aimed to examine the negative
effect of skipping breakfast on body weight status and
academic performance among adolescents, using
data of a nationally representative sample from the
Youth Risk Behavior Surveillance System (YRBSS).

2. Research Methods

2.1 Data source

The YRBSS was developed in 1990 by the Cen-
ters for Disease Control and Prevention (CDC),
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aiming to monitor health-related behaviors that con-
tribute to deaths and disabilities among youth and
adults. It includes national, state, territorial, tribal
government, and local school-based surveys of rep-
resentative samples of students in 9 through 12*
grade. These surveys are conducted every two years.

YRBSS monitors six categories of health-related
behaviors:

Behaviors that contribute to unintentional inju-
ries and violence;

«  Sexual behaviors related to unintended preg-
nancy and sexually transmitted diseases, including
HIV infection;

« Alcohol and other drug use;

« Tobacco use;

+ Unhealthy dietary behaviors;

+ Inadequate physical activity.

For this study, we used the most recent data from
year 2017. This year’s data included a total of 14,765
students in 9 through 12* grades.

2.2. Variables of interest

Variables on breakfast skipping

In the survey, students were asked “During the
past 7 days, on how many days did you eat break-
fast?” responses were:

C. 2 days;

D. 3 days;

E. 4 days;

E. S days;

G. 6 days;

H. 7 days.

A variable “skip breakfast” was created, with a
value of 1 (yes) if students chose “0 days” and 0(no)
if students chose other answers.

Outcome Variables

Weight status

Students’ height and weight information was col-
lected through two questions: How tall are you with-
out your shoes on? How much do you weigh with-
out your shoes on? The corresponding BMI and
BMI percentile for his/her age and gender were
then calculated in the YRBSS data. According to
literature, BMI does not measure body fat directly,
but it is correlated with and can be considered an
alternative to direct measures of body fat, such as
skinfold thickness measurements [2].

The Centers for Disease Control and Preention
(CDC) of the United States categorize adolescents
weight status into four categories using the follow-
ing standard (https:// www.cdc.gov/obesity/ child-

A. 0 days; hood/defining.html) [3].
B. 1 day;
Table 1.
Weight Status Category Percentile Range
Underweight Less than the 5" percentile
Normal or Healthy Weight 5™ percentile to less than the 85™ percentile
Overweight 85™ to less than the 95" percentile
Obese 95" percentile or greater

A variable “overweight or obese” was created,
with a value of 1 (yes) if the student is overweight
or obese, and a value of 0(no) if underweight or nor-
mal weight.

In the survey, students were asked “During the
past 12 months, how would you describe your grades
in school?”

A. Mostly A's;

B. Mostly B’s;

C. Mostly C’s;

D. Mostly Ds;

E. Mostly Fs;

E. None of these grades;

G. Not sure.

I created a dichotomous variable “below_A”.
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Table 2.—Variable

Demographic variables
Age
Gender
Race/ethnic ity
Diet habits
Fruit Duning the past 7 days, how many times did you eat fruit?

Duning the past 7 days, how many times did you drink 100% fruit juices such

Fruit-juice . . .
as orange juice, apple juice, or grape juice?

Salad Duning the past 7 days, how many times did you eat dreen salad?

Carrot Duning the past 7 days, how many times did you eat carrots?

Other-veg Duning the past 7 days, how many times did you eat other vegetables?

Soda Duning the past 7 days, how many times did you drink a can, bottle, or glass of
soda or pop, such as Coke, Pepsi, or Sprite?

Milk Duning the past 7 days, how many dlasses of milk did you drink?

Skip-breakfast Duning the past 7 days, how many days did you eat breakfast?

In the analysis, I also controlled for other vari-
ables including age, gender, race/ethnicity, and other
diet habits. A variable table is included above.

2.3 Statistical Analysis

Logistic regression analysis is used.

. p
In(odds of an event occurring) = In( 5

P — is the probability of an event, which is con-
vertible with odds;

X, —is a predictor variable, and;

B, —is aregression coeflicient. The relationship
between the odds ratio and the coefficients is
OR=e".

— If the coefficient f of a variable X is larger
than 0, X is related to a higher odds/probability of
the event. The odds ratio related to X, is above 1in
this case;

— Ifthe coefhicient of a variable X, is equal to 0,
X, isnot related to the event. The odds ratio related
to X isequal to 1 in this case;

— If the coeflicient of a variable X is smaller
than 0, X, is related to a lower odds/probability of
the event. The odds ratio related to X is below 1 in
this case.

Logistic Regression Modeling is a popular ana-
lytic technique to analyze the association between a
set of predictors and a binary outcome.

The general formula of logistic regression is:

1):[3+[}1><X1+[}2><X2+...+ﬂn><Xn.

Since I studied two outcomes, I built two logistic
regression models.

3. Results

3.1 Demographic profile of the study sample

After limiting to those with non-missing values
of the key variables, the final study sample included
9361 high school students.

The average age was 16 years. 51% were females
and 49% were males. Students were evenly distrib-
uted in grades of 9, 10, 11, and 12, respectively. In
terms of race/ethnicity, the study sample included
46.7% Whites, 15.7% African Americans, and others.

3.2 Descriptive results on students’ experiences
at school

13.6% of students reported skipping breakfast.
The rate is slightly higher among girls than among
boys.
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Table 3. Table 4.
Percent of students skipping breakfast Age | Percent of students skipping breakfast
girls 14.3% 14 11.6%
boys 12.8% 15 12.0%
16 13.2%
17 14.9%
18 15.8%
14,5% 14,3% 20,0% —
14,8 14,9% '
150%  11,6% 12,0% ek
13,5%
13.0% 12,8% 10,08
12.0% 0,0%
percent of students skipping breakfast — 15 . % .
mgirls mboys
Figure 1. Percet of students skippiing Figure 2. Percent of students skipping
breakfact by gender breakfas by age
Those who skip breakfast are more likely to be overweight or obese, and to perform poorer
Table 5.
Skip breakfast Normal weight Overweight Obese Underweight
no 67.1% 16.1% 13.9% 2.8%
yes 60.0% 17.9% 19.6% 2.4%
70,0% 67,1%
60,0%
60,0%
50,0%
40,0%
20.0% 19,6%
17,9% 7070
20,0% 16,1%"": 13,9%
il sl -
0,0% I
normal weight overweight obese underweight

B not skipping breakfast

B skipping breakfast

Figure 3. Weight status by breakfast habit
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Table 6.
Skip breakfast A B C D
no 41.1% 39.4% 16.8% 2.8%
yes 30.8% 40.5% 23.2% 5.5%
45,0% 41,1% 39,4940,5%
40,0%
35,0% 30,8%
30,0%
25,0% 23,2%
20,0% 16,8%
15,0%
10,0% 5,5%
5,0% 2,8%
0,0% -
A B C D
W not skipping breakfast W skipping breakfast
Figure 4. Academic grades by breakfast habit
3.3 Logistic regression
Table 7.
Odds Ration for overweight/obese (yes vs. no)
P-value Odds Ration Lower Cl Upper Cl
Age 0.699948 0.9928 0.9574 1.029
Male 0.004689 * 1.1434 1.0419 1.254
Race
Reference: White Americans
Asian 0.16019 0.845 0.665 1.064
Black <0.001 X 1.8294 1.6065 2.082
Hispanic <0.001 orx 1.8367 1.5887 2.121
Multiple Hispanic <0.001 X 1.6331 1.4337 1.859
Other races 0.00016 X 1.4006 1.1743 1.666
Fruit 0.040986 * 0.9681 0.9385 0.998
Fruit juice 0.118214 1.0264 0.9933 1.06
Salad 0.004096 x 1.0644 1.0199 1.11
Carrot 0.891699 0.9965 0.9485 1.046
Soda 0.060901 1.0281 0.9986 1.058
Milk 0.298542 0.9846 0.9563 1.013
Other veg 0.499833 0.9869 0.9498 1.025
Skip breakfast <0.001 e 1.3523 1.1919 1.533
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Figure 5. Factors predicting a student is overweight/obese
Table 8.
Odds Ration for academance (below A yes/no)
P-value Odds Ration Lower Cl Upper CI
Age 0.267 1.0205 0.984 1.057
Male <0.001 ok 1.5876 1.447 1.741
Race
Reference: White Americans
Asian <0.001 ek 0.5889 0.477 0.724
Black <0.001 ok 2.6699 2.325 3.07
Hispanik <0.001 Rk 3.4056 2.898 4.015
Multiple Hispanik <0.001 e 2.069 1.815 2.36
Other races <0.001 e 1.494 1.065 1.772
Fruit <0.001 ok 1.0998 1.065 1.135
Fruit juice 0.00251 ** 0.9503 0.919 0.982
Salat 0.56058 1.013 0.969 1.058
Carrot 0.97317 0.9991 0.95 1.05
Other veg <0.001 rx 0.9141 0.879 0.949
Soda <0.001 Rk 1.1869 1.15 1.224
Milk 0.64243 0.9932 0.965 1.022
Skip breakfast <0.001 * 1.444 1.263 1.652
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Figure 6. Factors predicting if academic grades is below A

From the Odds Ratios, skipping breakfast is as-
sociated with 1.35 times higher likelihood of being
overweight or obese, compared with those who do
not skip breakfast.

It is associated with 1.44 times higher likelihood
of poorer academic performance.

4. Discussion

The percentage of high school students who
skip breakfast is 14%. This is an alarming number

and shows importance of adolescent and/or parent
health education.

From Logistic regression analysis, skipping
breakfast is associated with higher likelihood of be-
ing overweight or obese, and with poorer academic
performance.

S. Conclusion

A large percentage of high school students skip
breakfast. Skipping breakfast is negatively associated
with weight status and academic performance.
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SYSTEMIC IMMUNITY INDICATOR’S STATUS OF INDIVIDUALS
FROM CONTAMINATED AREAS OF SUMY REGION

Abstract. The state of system immunity in individuals from the territories of the intensified ra-
dioecological control of Sumy region (IV-radiation zone; the density of soil contamination with
isotopes of cesium-137 3,7x10*-18,5x10* Bq/m?) is under investigation. The obtained results indi-
cate the functional load of the systemic immunity — immunosuppression of the cellular part, which
is compensated by an increase of the concentration level of all classes of serum immunoglobulins.

Keywords: immune system, cellular link, mechanisms of non-specific anti-infection protection,

humoral immunity, contaminated areas.

Introduction. No doubt that one of the biggest
tragedies of 20™ century by its consequences is the
Chernobyl disaster. Although from the moment of
the disaster has passed 33 years, this period of time
exceeds the half-life period of '*Cs. Its activity has
been a framework for providing the status of the en-
hanced radioecological monitoring to an area. The
statistics of medical institutions in Sumy region in-
dicates the tendency to overall growth incidence of
residents in the region [2; 3; 6; 11]. According to the
Annual Public Health Report, the effect of radiologi-
cal and non-radiological factors that appeared as a re-
sult of Chernobyl disaster led to health deterioration
of all the categories of population: irradiated people,
adult population of radiologically contaminated ar-
eas, children etc. [7; 11].

According to the scientific research, Sumy region
is the territory of enhanced radioecological monitor-

ing including Shostka and Yampil districts (IV-radi-
ation zone; soil contamination density with cesium
isotopes-137 3,7 x 10%-18,5 x 10* bg/m?), are dis-
tinguished by the incidence prevalence for children
on tumor [7; 11]. The health condition issue of adult
population who lives in contaminated area is quite
controversial. Currently, Sumy region occupies the
21* place (out of 25) based on the incidence of cer-
tain classes of diseases. Their casual nexus with Cher-
nobyl disaster is established in accordance with the
current legislation [ 11]. This fact can be explained by
the remoteness of the territory of the region from the
epicenter of a nuclear explosion and the disfigurement
of the soil activity of radionuclides [3; 6].

It is widely-known that ionizing radiation is an
immunosuppressant which has been implemented
at the level of the genetic apparatus and biological
membranes of immune cells [9; 10; 12]. According
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to modern opinions, the radiation-induced destabili-
zation of the human genome is potentially oncogenic
[12].In addition, ionizing radiation is considered to
be a powerful stress factor that could potentially lead
to a decrease of the immunological status of irradi-
ated individuals [4; 5; 9; 10].

From scientific sources it is known that residents
of the contaminated areas experience prolonged low-
intensity irradiation through the soil activity of the
137Cs isotope, radionuclides get through the respi-
ratory tract and food [6; 9; 10].

Itis aknown fact that the human immune system
is one of the most sensitive to the effects of exog-
enous and endogenous environmental factors. Its
activity is integrative and any disruption into links
of immunity may affect the system as a whole. Low-
intensity prolonged radiation exposure can have an
immunosuppressive effect on specific and non-spe-
cific factors and mechanisms of systemic immunity
which directly affect the maintenance of the human
body homeostasis [4; S; 9; 10; 12].

So, all the above-mentioned evidences determined
the timeliness of our research and defined its goal - to
ascertain systemic immunity indicators status of indi-
viduals from contaminated areas of Sumy region.

Materials and Methods. For the period between
2016 and 2018 there were examined 200 individuals
including the ones from contaminated areas (control
group, 100 individuals) and residents from the en-
hanced radiological monitoring areas (IV-radiation
zone; soil contamination density with cesium iso-
topes-137 3,7 x 10*-18,5 x 10* Bq/m?). All the ex-
amined individuals were students or staff members
of Sumy State Teachers' Training University at the
age from 18 to 35 and during the examination they
had no acute diseases. Statistically, there were no sig-
nificant difference between sexes of the examined
individuals (women were examined during the fol-
licular phase of menstrual period) that is why they
were examined as a unitary group.

The total number of leukocytes was calculated
with hemocytometer, absolute and relative quanti-

ties of their populations were calculated with help
of Romanowski-Giemsa staining. Cell-surface anti-
gene expression with Peripheral Blood Leukocytes
was determined by means of immunofluorescence
using monoclonal antibody to LT 3 (for testing the
expression of Pan-T-cells CD3), LT 4 (for testing the
activity expression of T-helper-cells CD 4), LT 8 (for
testing the expression of CD8), LNK 16 (for testing
the expression of CD16). The level of immunoglobu-
lins in serum was determined with the help of radial
immunodiffusion technique (Mancini) using mono-
typic serum against IgG(H), IgM(H), IgA(H). The
phagocytic number of neutrophils, phagocytic and
immunoregulatory indexes was calculated [8].

The examinations of the volunteers and their
blood sampling were held by the medical staff of the
Laboratory and Diagnostic Center «Diagnostyka
Zdorov'ya» (Sumy, Ukraine). The blood sampling
took place in the morning; all the individuals were in
the fasted state. Status data about the radiation con-
tamination was received at sanitary-epidemiological
agency (Sumy, Ukraine).

The statistical process was performed with help
of Microsoft Excel with variuos statistics methods.
Authenticity of significance between samples was
determined with Student’s T-test. The average values
are given as M * m, where M is arithmetic average
and mis a standard error of the mean. Deviation with
P < 0,05 was considered as a significant one.

The research was done in compliance with bio-
ethical standards and according to the current leg-
islation of Ukraine [1]. All the volunteers gave the
written permission for participation in the examina-
tion.

Results and Discussion. Systemic immunity
indicators of residents from contaminated and con-
ditionally ecologically balanced environment areas
of Sumy region that are given in the table show that
over researched period there is an absolute amount
of leukocytes of residents from contaminated areas
and has a tendency to decrease. The absolute amount
of eosinophiles and basophils (absolute MXD level)
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is on the control level and doesn’t exceed a clinical
standard in the study group. Meanwhile, the number
of eosinophiles has grown up by 15% and the rela-

tive number of basophils has grown by 47% which is

within the homeostatic norm. Absolute neutrophil
level decrease was committed by 14%, phagocytic

value decrease was committed by 12%. At the same

time, the growth of absolute and relative number of
monocytes by 1,6 and 1,8 times, respectively, also
reaches reliable values.

During the research process, the total number of
lymphocytes in the control and experimental group

are within the clinical norm.

Table 1.-Indicators of systemic immunity in individuals from contaminated territories of Sumy region

Indicator Clinical norm Cointt;;). lgr:l;g éM E?I;:n;le)n;aiglrg (;l P

Leukocytes, 1019/1 4-12 6.40 £ 0.06 6.07 £ 0.03*
Eosinophils, 1019/1 0.02-0.3 0.07 £0.02 0.07£0.03

Eosinophils, % 0.5-5 1.00 £ 0.02 1.15 £0.05*
Basophils, 1019/1 0.0-0.065 0.03 £0.01 0.04 £0.01

Basophils,% 0-1 0.45+0.07 0.66 + 0.06*
Neutrophils, 1019/1 2.0-5.8 3.95+0.03 3.38 £0.02*
Neutrophils,% 48-78 58.60 £ 0.45 55.68 = 0.59
Phagocytic neutrophil count (PM) 40-80 76.13 £ 0.46 67.00 £ 0.57*
Phagocytic neutrophil index (FI),% 4-9 5.74£0.13 5.65+0.16

Monocytes, 1019/1 0.09-0.6 0.37£0.058 0.60 £ 0.03*
Monocytes, % 3-11 5.49 £0.03 9.88 £ 0.04*
Lymphocytes, 1019/1 1-5 1.98 £ 0.08 1.98 +£0.09

Lymphocytes,% 20-40 29.38 £0.21 32.62+0.25
CD3,1079/1 0.4-3.8 1.58 £0.05 1.45 £ 0.04

CD3,% 50.0-80.0 79.80 £ 0.38 73.23+£0.48
CD4, 1019/1 0.2-2.2 0.76 £ 0.04 0.71 £0.06

CD4,% 33.0-46.0 48.10 + 0.06 48.97£0.11
CD8, 1019/1 0.1-1.4 0.46 +0.03 0.45 +£0.06

CD8,% 17.0-30.0 29.10 £ 0.06 31.03 £0.05
?ggzy‘ggggj‘z’:‘y index 1.4-2.0 1.65 +0.12 1.58 £0.16

CD16,10719/1 0.08-1.1 0.36 £ 0.02 0.29 £0.03*
CD16,% 12-23 22.90£0.30 20.00 + 0.42*
CD22,1079/1 0.12-1.48 0.40 £0.05 0.53 £ 0.05*
CD22,% 17-31 20.20+0.13 26.77 £ 0.14*
Ig G, g/l 9-20 12.85 £ 0.38 13.75+0.29
Ig M, g/l 0.7-3.7 1.54 +0.14 2.86 + 0.22*
IgA, g/l 0.9-5.0 1.83 +0.16 2.34+0.17*

*— P < 0,05 - the significance of the difference between the control and experimental groups
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The relative number of lymphocytes among resi-
dents of contaminated areas of Sumy region shows
a measure of growth. However, there is a tendency
to a decrease in the absolute and relative number of
CD3-lymphocytes in the experimental group over
the research period.

The absolute number of CD4-lymphocytes of
residents from enhanced radioecological monitor-
ing areas shows a slight tendency to decrease. At the
same time, the relative content of this class of immu-
nocompetent cells in both groups exceeds the limits
of the clinical norm, with the prevalence of the study
group values over the respective values of the control
group. The absolute number of CD8-lymphocytes
in study group is on the same level with the control
group and it doesn’'t exceed the clinical norm. But
the relative number of T-helper / suppressors of
residents from contaminated areas tends to increase
(in comparison with the values of this indicator of
residents from conditionally ecologically balanced
environment areas of Sumy region) and exceeds the
clinical norm.

During the research period the immunoregulato-
ryindex had a tendency to decrease. The NK indica-

tors test shows the decline of natural killers (by 19%
and 12%) in peripheral blood against growth of
mononuclear forms.

Absolute and relative number of B-lymphocytes
with CD22 phenotype grow by 1,3 times (for both
indicators) in researched time period. It was found
that there is a tendency to increase of IgG among
the residents of enhanced radiological monitoring
areas; it was also found that the growth of IgM and
IgA related to the control value by 1,8 and 1,3 times.

Conclusions. To sum up, the severe immuno-
suppression was examined across the contaminated
areas of Sumy region. To my mind, there is a strong
reason to provide the monitoring of health status
for the habitants, since their organisms are under
the prolonged exposure of the influence of the
low-intensity ionizing emission.We believe, this re-
search may serve as followings: basis for the forma-
tion of risk groups, the development and realization
of stochastic prevention measures strategies of the
chroniclow-dose radiation (including radiogenous
cancer) among the different social groups.
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BJIMAHUE AJIKAJTONAO0B AHABA3UHA,
AHABASAMWHA U T1YNMWHUHA HA BbISBBAHHOE
OEHAMWHOM OBUITATEJIbHOE BO3BY>KAEHUE

AHHOTaIII/LfI. B crarpe ITPUBOAHNTDHCA OL€HKA BAMSTHHS dKTHBHOCTD dAKAAOHAOB aHa6a3HHa, aHa-

6aSaMI/IHa " AYIIMHUHOM B Pa3ANTHDBIX AO3aX Ha BbI3BAHHOE q?eHaMHHOM ABUI'aTEAbPHOEC B036Y)KA6HI/IG

MBIIIeH. DTH AAKAAOHABI BO3ACHCTBYIOT Ha appeHepriudeckre IMpoIiecchl. YMeHbIIeHne peHaMHHO-

BOTIO B036Y}KAQHI/IH N YCHACHHE (l)eHaMI/IHOBOfI TUIepTEPMHUH K FPYHHOBOfI TOKCHMYHOCTH Ha MbIIIaX.

KAroueBbIe CAOBa: AAKAAOHADL, aHA0A3UH, aHA0A3aMUH, AYITUHUH, GpeHaAMIH, KOpenH, AOKOMOLHS,

BCTaBaHMA.

AxTyaapHOCTB HccAepoBaHmi. Ha ceropmsim-
HUI1 AeHb GOADBLIOE BHIMAHHE YACASETCS U3YYEHUIO
IICUXOTPOIHBIX [IPENAPATOB, COACPYKALINX IIPUPOA-
Hble COEAUHEHVS], AASL OIIEpaLiU 1 AeYeHHs 3260-
AeBaHWI B MUPOBOM ypoBHe. B Y36exucrane pac-
IoAaraeT GOABIIMIMU PECYypPCaMy AeKapCTBEHHBIX
pacrenuit. OAHMM U3 OCHOBHBIX HCTOYHHUKOB 9THX
pacrenuit siBAsiercst BUA Anabasis aphylla L. 113 3 aa-
KAAOUAOB, BRIACACHHBIX U3 3TOT0 pacTeHus [4, 292 ],
AB2 OTHOCSITCS K TMPUAMHOBOMY (aHa6a3uH, aHaba-
3aMHH) M Ay[IMHMH K XUHOAUSHAMHOBOMY PSAQM.
AKTHMBHOCTD MHOI'UX IICUXOTPOIITHBIX IIPEapaToB
OLIEHMBAETCSL HA SKUBOTHBIX 110 B3AUMOAEHCTBHIO
C Pe3epIIMHOM U €ro IPOM3BOAHBIME (aHTHAeTIpec-

caHThl) U ¢ peHaMUHOM (HEHPOAETITHKY U aHTUAE-
TIPeCCaHThI), a TakXKe ¢ anopMopduHOoM (Heitpoaer-
TUKM M QaHTUAETIPECCAHTHI). DTH TIPETaTaThl ObIAU
HCITOAB30BaHbI HAMHU AAST HCCAEAOBAHHS AAKAAOUAOB.
BosaeicTBHS aAKaAOUMAOB aHaba3nHa, aHaba3aMuHa
Y AYyIIMHUHA Ha Pa3HBIX IIPOLIeCCaX OPraHU3Ma K-
BOTHBIX u3y4eHa [ 1, 26-33; 2, 20-22; 3, 147-148;
S, 25-31], opAHaKO BAMSHHE 3THUX aAKAAOHMAOB Ha
BBI3BAaHHOE (EHAMHHOM ABHIATEABHOE BO30yXKAe-
HUe MOAPOOHO HemsydeHa. Lleapto mMccaepOBaHI
SIBASIAACh OIIEHKA BAUSHHS aKTHUBAIIMH AAKAAOUAOB
aHaba3uHa, aHA6A3aMUHA M AYIIHIHOM B Pa3ANYHBIX
AO3aX Ha BbI3BAaHHOE peHAMUHOM ABUTaTEeABHOE BO3-
Oy>KA€HHe MBILIET.
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O6beKTbI M1 MeTOABI HccAeAOBaHusA. OIIbIThI
BBIITOAHEHBI Ha OeAbIx OemopoaHsIx Mpimax 18-20r,
o6oero moaa. KoHTpoAbHbIE U TOAOTIBITHbIE TPYII-
IIbI COCTOSIAM HE MeHee, YeM U3 7—8 KUBOTHBIX KaXK-
Aasi. ABUraTreAbHOe BO30YXXAEHHE HCIIOAB30BAAU
AASL OLI€HKH BAMSHHS aAKAaAOHMAOB Ha BBI3BAHHYIO
$eHaMMHOM CTHMYASIIMIO AOKOMOIIMH M BCTaBa-
HUI — BEPTUKAAPHOTO KOMITIOHEHTAa ABUTAaTEAbHOM
opueHTHpPOBO4HOH peaknuu. Kak u B ombITax ¢ pe-
3epPIMHOM, MbIIIe! IIOMeNIAAN IPYTIIaMu 110 7—8 5Ku-
BOTHBIX B MeTAAMYeCKHe KOPOOKH, a Apyras Takas
Ke KOPOOKa CAYXKHAQ AASI ©3MEPEHUSI ABUTATEABHOM
AKTHUBHOCTH y Ka>KAOTO )KUBOTHOTO B OTA@ABHOCTH.

AOKOMOLIMIO M3MEPSIAM C TIOMOMIbIO KAABHII-
HOI'O CYETYHKA I10 KOAUYECTBY IepeCeYeHnuil Ayden
KpecTa, HauepueHHOTo Ha AHe Kopobxu. OpHOBpe-
MEHHO ITOACYMTHIBAAN KOAMYECTBO BCTaBAaHUM 32 2
MHH. yepe3 15 MuH. mocae BBepeHns peHamuHa. Bee

9KCIIepUMeHTAAbHbIE TPAANPOBAHHbIE AAHHBIE 0Opa-
OaThIBAAM CTATHCTHYECKH II0 t — TecTy CTbIOAEHTA.

Pe3yAbTaTbl HCCACAOBAHHIA Ml HX 00CY>KACHHS.
AsBurareapHoe Bo30yxaeHus. B 31011 O1ibITOB ABH-
raTeAbHYIO aKTUBHOCTDb OIIEHHUBAAHU IO AOKOMOIIUH
u 110 BcTaBaHIsIM. OKa3aA0Ch, 4TO BbI3bIBaeMoe ¢e-
HAMHUHOM ABUTaTeAbHOE BO30yXXA€HHUe IPOSIBASIETCS
AUIIb B YCUACHHU AOKOMOIIUH, KOAUYECTBO e BCTa-
BaHUI1 He yBeAMYMBaeTCs. AHa6a3uH B A03e 6 Mr/KT,
aHaba3aMuH B A03ax 25 u S0 MI'/KI M AYIIHUH B AO3aX
40 1 80 Mr/Kr AOCTOBEPHO YMEHbIIAAN BbI3BIBAEMOE
denamMuHOM Bo36yxaeHue AokoMonuu (Tabaura 1).

Kak BupHO u3 (TabAmip! 2), aHaba3aMuH B AO3e
25 Mr/Kr AOCTOBEpHO yMeHbInaA 3G $pekT peHaMuHa
B1epBble 15 MuH. nuepes 1 1 2 yaca OH HE3HAUUTEAD-
HO ITOBBIIIAET AeICTBUe PpeHaMHHA II0 AOKOMOITUH
(HEAOCTOBepHO). AAKAAOHA CaM He U3MEHSIA ABHTa-
TEAbHYIO AKTUBHOCTb.

Tabnuua 1.— BansaHue ankanonaos Ha BO30yXaaloLee AencTeme peHaMmuHa y Mbllen

Ne ITpenmaparsi Aosbi, Mr/xr (B/6 up/o) Aoxomonms BcraBanus

L H,O+H,0 _ _ 16,20 + 1,81 14,1 2,05
5. H,0+® _ 10 30,00+2,21" 13,2 +2,08
3 AHB+H,0 3 _ 18,50 % 1,38 19,2 £ 1,69
4 AHB+® 3 10 252 %348 15,4 42,10
S, ABM+H_O 25 _ 17,5 + 2,98 15,6 + 2,68
6. ABM+® 25 10 18,8 +2,12 8,6 1,98
7. Ayn+H,0 40 - 17,2+ 1,88 20,4 + 2,06
8. Ayn+® 40 10 21,4 + 3,22* 15,0 £ 3,87
9. H,0+H,0 _ _ 20,3 £ 1,29 15,5+ 1,66
10. H,O+® - 10 332+2,77" 17,5+ 1,16
11. AHB+H, O 6 - 19,0 £ 1,76 15,7 £2,02
o AHB+® 6 10 19,0 + 2,26% 8,4 £ 3,06"
33 ABM+H_O 50 - 16,7 + 3,07 8,4 +235
14. ABM+0Q 50 10 15,6 +3,55 9,9 +3,27
1s. Ayn+H,O 80 - 15,2 £2,22 12,4 % 3,58
16. Ayn+® 80 10 18,6 £2,59= 11,4+£2,62

AHDb-ana6asun, AbM-ana6asamus, Ayn-aynuaus, O-denamun. [Tpemapars BBoauan 3a 1 9ac Ao peHamuHa.
B/6- BHyTPUOPIOIIHHHO, P/ 0- BHYTpPb. B Kaskaoii rpyrie 1o 8 mpmeit. *) — pagaudie o cpaBHeHHUIO C IpyTINOit
H,0+H,0: *P < 0,05, ** P < 0,001. ®) pasaudrie 110 CpaBHEHHIO C IPYIIION H,0+®:*P < 0,05,*P < 0,01.
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B aaAbHeiinieM Haieil 3apadeit OBIAO YTOYHHUTD,

KaK BAVSIIOT AAKQAOUABI Ha BO30YKAQOIINIT 9 PeKT

KoderHa. YCTAHOBAEHO, YTO Ha MbIIIAX aHA0a3uH
(6 mr/xr) u anabasamus (25 u SO Mr/xr) AocTOBEp-

HO yMeHbIIAIT 3P PeKT KoPperHa 0 AOKOMOIUH.
AHa6a3uH B A03e 3 MI'/KI U AyIIMHUH B 00€HX HCIIOAD-
30BaHHBIX AO3aX He OKasbiBaAau BAMsSHMA. Kodenn
caM He BAMSA Ha BcTaBanust (Tabaunia 3).

Tabnuua 2.- BanaHne aHabasamuHa Ha BO36yxgatouiee aenctene GeHaMmmHa y Mbllieni

Ao3b1 Yepes 15 mun Yepes 60 mun Yepes 120 mun
Ne | IIpemaparsl

Mr/Kr | Aoxomonus | Bcrapanus | Aokomonus | BcraBanus | Aokomonus | BcraBanus
1. |H,O+H,0 - | - [15,62+1,48 |10,25+2,06/925+1,56 [9,00+1,79 [4,50+1,59 [4,12+ 1,66
2. |H,O+® - 12,5(21,37+2,56 |3,62+1,06 |16,75+2,93 [4,13+1,04 [16,87 +2,16°|9,50+ 1,99
3. [ABM+H,O | 25 | - |12,12+3,36 (5,37 +2,31 |9,00+1,45 |525+198 |550+0,75 |[2,87+0,81
4. |ABM+® 25 2,5]10,75 £2,60% |3,75 £2,27 [22,25+3,45 |4,75+1,54 [28,25+5,0576,62 1,10

ABM-anabazamus, O-penamun. AnabasamuH BBoauAM B/6 3a 30 MuH. A0 PpeHamuHa B/6. B xaxaoi
rpynme mo 8 mbinreit-camok. ) — pasamure MO CpaBHEHHIO C COOTBETCTBYIOIMHUM KoHTpoaeM: *P < 0,05,
** P < 0,01. ™ pasanune o cpasrenmio ¢ rpymmoi H,O+®: *P < 0,05.

Tabnuua 3.— BnmsaHne ankanomaoB Ha BO30yXXaaoLWwmin apdekT kopenHa y MblLLein

Ne IIpenaparsi Ao3p1, Mr/ KI‘(B /om P / 0) Aoxomonus BcraBanusa
1. | HO+HO - - 17,25+2,75 12,642,52
2. | HO+K - 20 35,71 3,98 17,7 £1,54
3. AHB+H O 3 - 21,5 £ 3,65 15,6 £ 1,98
4. AHB+K 3 20 28,4 £4,01 17,3 £ 1,12
5. ABM+H O 25 - 21,0 £2,44 14,1 £ 2,67
6. ABM+K 25 20 243+ 1,11F 11,1 £1,29
7. Ayn+H O 40 - 13,8 £2,55 10,3 £ 2,60
8. Ayn+K 40 20 27,4 £ 4,42 20,5 £3,00
9. H,0+H,0 _ - 17,6 £2,14 13,2+ 1,00
10. H,O0+K - 20 30,7 £ 1,53 15,0 £ 0,62
11. AHB+H, O 6 - 18,8 £2,23 15,4+ 1,84
12. AHB+K 6 20 19,6 £2,25 14,3 £ 1,64
13. ABM+H O 50 - 16,3 £ 3,20 9,0+ 1,73
14. | ABM+K 50 20 18,8 £2,21% 14,6 £ 3,26
15.. Ayn+H, O 80 - 20,8 + 1,59 16,2 £ 1,74
16. Ayn+K 80 20 23,9 +£2,99 15,5+ 1,85

AHB-anab6asun, ABM-ana6aszamus, Ayn-aynuaus, K-kopeun. ITpemapars: BBopmAH 32 1 9ac A0 KopenHa,

B/6- BHYTPUOPIOMUHHO, p/0- BHYTPb. B kaxa0#t rpyre 7-8 mbimeit. *) — pazanume no cpaBHeHHUIO C rpyII-
noit H O+H,0: *P < 0,01. ™ pasanrane no cpasrennso ¢ rpymmoit H O+K: *P < 0,05, P < 0,01.

Amna0a3uH 1 aHab6a3aMUH YMEHbIIAIOT BO30YX-

AAroIui 3PpPeKT He TOAbKO peHaMHUHa, HO U Kode-

MHA. OTU HAIIK PE3YABTAThl XOPOLIO COTAACYIOTCSA
¢ aauabiMu M. C. Xas6uesns u C.X. Hacuposa
[3, 147-148]. YMeHmeHue GpeHaMUHOBOTO BO36YX-

ACHHS TIOA BAHMSHHEM OOABIIMX AO3 AAKAAOHUAOB
MOXKeT OBIT CBSI3aHO C Hecleu$UIECKIMH YrHETa-
IOILIUM AEHMCTBHEM aAKaAOUAOB. [Top06HOE 5xe 06bsc-
HeHUe [IPEAAOXKEHO AASL AHTATOHU3MA IIPOU3BOAHBIX
¥ — AaMHHOMACASIHOM KFCAOTBI C pEHAMUHOM U C APY-
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TUMH BO30YXXAQIOIIMMU [perapaTaMi. AHTarOHU3M
c ¢peHOMHUHOM IlepBasi KOpPOTKas ¢a3a AeHCTBUSA
anabazamuHa (BOSMOKHO U APYTHE aAKAAOHAOB).
Bo Bropoit ¢pase aHaba3aMUH U APyTHe AAKAAOUABL
YCHAMBAAM BCE TPU UCCACAOBAHHBIX dPpPeKTa PpeHa-
MMHA: ABUTaTeAbHOE BO30Y)XAeHIe, THIIePTEPMUIO
U IPYIIIABYI0 TOKCUYHOCTb.

BopiBOoAbI. AAKAAOMADBI aHaba3uH, aHaba3aMuH
VI AyIIMHUH BO3AEHCTBYIOT Ha aApeHepriudecKue po-
11eCChl. YMeHbleHre GpeHaMIHOBOTO BO30OYKAEHMS
u YCI/IAeHI/Ie (beHaMI/IHOBOIjI I'I/IHepTepMI/H/I n prHHO-
BOJ TOKCHYHOCTH Ha MbImIax. TakuM 06pasoM HCIIbI-
TaHO€e AAKAAOUADBI BMEIIBAETCSI B HEPBHO CHCTEMBI
KUBOTHBIX.
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