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APPLICATION OF DEEP LEARNING IN MEDICAL IMAGING

Abstract

Medical imaging technology plays an important role in the detection, diagnosis and treatment of diseases.
Due to the instability of human expert experience, machine learning technology is expected to assist researchers
and physicians to improve the accuracy of imaging diagnosis and reduce the imbalance of medical resources.
This article systematically summarizes some methods of deep learning technology, introduces the application
research of deep learning technology in medical imaging, and discusses the limitations of deep learning
technology in medical imaging. There has been a long-term traditional research in computer-aided detection
systems, namely automatic detection of lesions, which can improve detection accuracy or reduce reading time for
human experts.

Keywords: artificial intelligence, deep learning, medical imaging, big data, method

El¢in Nizami oglu Hiiseyn

Azorbaycan Dévlat Neft vo Sonaye Universiteti
biotibbi elmlor doktoru
elcin.huseyn@asoiu.edu.az

Darin d6yronmanin tibbi goriintiilorda tatbiqi

Xiilasa

Tibbi gortintiiloma texnologiyasi xastaliklorin agkarlanmasi, diagnozu ve miialicasinde miihiim rol oynayir.
Insan miitoxassis tocriibasinin geyri-sabitliyi sobobindon masin dyronmo texnologiyasmin tadqigatcilara va
hokimlors goriintii diagnozunun doqiqliyini artirmaq va tibbi qaynaglarin balanssizligini azaltmaq iigiin kdmak
etmasi gozlanilir. Bu maqals sistematik olaraq bazi darin 6yronma texnologiyasinin metodlarint {imumilagdirir,
dorinden 6yranma texnologiyasinin tibbi goriintiillome tatbigetms todqigatini taqdim edir vo dorindon dyroanmado
dorin 6yranma texnologiyasinin mohdudiyyatlorindon bohs edir. Kompiiter dostokli agkarlama sistemlorinda, yoni
lezyonlarmm avtomatik agkarlanmasinda uzunmiiddoatli onenavi todqiqat aparilmigdir ki, bu da askarlama
doaqigliyini yaxsilagdira va ya insan ekspertlari ti¢lin oxu vaxtini azalda bilar.

Agar sézlar: Siini 2oka, darin 6yranma, tibbi goriintiiloma, boyiik malumatlar, metod

Introduction

In recent decades, medical imaging technologies such as computed tomography (CT), magnetic resonance
imaging (MRI), positron emission tomography (PET) ultrasound, X-rays, etc. Detection, diagnosis and treatment
play an important role (Brody, 2013). Medical image interpretation is mainly performed by radiologists and
clinicians. However, the physician's experience has great instability, so it is hoped that it can be improved
through machine learning technology, so that physicians can benefit from computer assistance.

In the process of medical image analysis applying machine learning, meaningful feature extraction is the core
of successful completion of the target task. Traditionally or task-related features are mostly based on human
expert knowledge in the target domain. Therefore, non-experts using machine learning techniques to conduct
research are challenging, and deep learning technigues can help remove this obstacle by absorbing feature
engineering steps in the learning process (Schmidhuber, 2015: 85-117). That is to say, to manually extract
features, if some preprocessing is required, and then input data and learning targets, deep learning technology can
find solutions through self-learning (Lecun, Bengio, Hinton, 2015: 436-444). Therefore, the burden of feature
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extraction engineering has been shifted from people to computers, enabling non-machine learning experts to
effectively use deep learning techniquesfor research or applications in medical imaging and other fields.

The deep success of deep learning technology is due to the advancement of the computing power of the
central processing unit (CPU) and graphics processing unit (GPU), the acquisition of large amounts of data, and
the development of learning algorithms (Hinton, Salakhutdinov, 2006: 504-507). From a technical perspective,
deep learning can be seen as improving traditional artificial neural networks by building more than two layers of
networks. Studies have shown that hierarchical feature representations are found in deep neural networks, which
can extract high- level features from low-level features Hinton, Salakhutdinov, 2006: 504-507. Due to the excellent
characteristics of learning layered features from data, deep learning has achieved excellent performance in
various artificial intelligence applications (Karpathy, Fei-fei, 2017: 664-676; Silver, Huang, Maddison, Guez, Sifre,
Van Den, Driessche, 2016: 484-489). Especially the huge progress in the field of computer vision has inspired its
application in medical image analysis, such as image segmentation (Zhang, Li, Deng, Wang, Lin, Ji, 2015: 214-
224; Kleesiek, Urban, Hubert, Schwarz, Maier-Hein, Bendszus, 2016: 460-469), image registration (Wu, Kim, Wang,
Munsell, Shen, 2016: 1505-1516), image fusion (Suk, Lee, Shen, 2014: 569-582), image annotation (Jiu, Sahbi,
2017), auxiliary diagnosis and prognosis (Suk, Lee, Shen, 2015: 841-859; Suk, Wee, Lee, Shen, 2016: 292-307)
lesion detection (Van, Tulder, De Bruijne, 2016: 1262-1272; Dou, Chen, Yu, Zhao, Qin, Wang, 2016: 1182-1195),
and microscopic imaging analysis (Cireshan, Giusti, Gambardella, Schmidhuber, 2013: 411-418). This article gives
a brief overview of several deep learning methods, then introduces the related applications of deep learning
techniques in medical imaging, and discusses the limitations of deep learning techniques in medical imaging.

Overview of Deep Learning Methods

Deep learning is a type of machine learning algorithm that uses multiple cascaded non-linear processing units
to perform feature extraction and transformation. Each successive layer uses the output of the previous layer as
input; learning (such as classification) and / or unsupervised (such as pattern analysis) behavior in a monitored
environment; learning is a multi-level representation corresponding to different levels of abstraction; concepts
The formation of the hierarchical structure; back-propagation training and gradient descent. The levels of deep
learning include the hidden layers of artificial neural networks and a set of propositional formulas. They may also
include latent variables in deep generative models, such as nodes in deep trust networks and deep Boltzmann
machines. Existing deep learning technologies include feedforward neural networks (Bebis, Georgiopoulos, 1994:
27-31), deep belief networks (Hinton, 2011: 267-269), deep Boltzmann machines (Salakhutdinov, Hinton, 2009:
1967-2006), deep convolutional neural networks (Shen, Wu. Suk, 2017: 221-248), and so on.

Feedforward Neural Network

Feedforward neural network (Figure 1) is the simplest kind of neural network (Bebis, Georgiopoulos, 1994:
27-31). Its neurons are arranged in layers. Each neuron only receives the output of the neurons connected to the
previous layer and outputs it to the next layer. There is no feedback between layers. The research of feedforward
neural network started in the 1960s, and its theoretical research and practical application have reached the mature
stage. For the structure design of feedforward neural network, direct training method, pruning method and growth
method are generally used. The direct training method is to design a practical network. The pruning method
requires starting from a sufficiently large initial network, so the entire process is complicated and long. The
training of the learning network is only the steepest descent optimization process, and for a very large initial
network, it cannot guarantee that it will converge to a global optimal solution or a sufficiently good local Optimal
solution, therefore, pruning is not always effective. The growth method is more in line with the process of
people's knowledge and accumulation of knowledge. It has the characteristics of self-organization and more
development potential.

Input layer  Hidden layer  Output layer

e o 6
. 0 /0

- o o0 ™
o ‘¢ '@

Fig.1. Schematic diagram of feedforward neural network structure
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Feedforward neural networks have a simple structure and are widely used. They can approximate arbitrary
continuous functions and square integrable functions with arbitrary precision. They can also accurately
implement arbitrary limited training sample sets. From a system point of view, feedforward neural networks are a
kind of static non-linear mapping, and complex non-linear processing capabilities can be obtained through
composite mapping of simple non-linear processing units. From a computational point of view, most feedforward
neural networks are learning networks, Its classification and pattern recognition ability is generally stronger than
the feedback network.

Deep Belief Network

Deep belief networks (Figure 2) can be used both for unsupervised learning, similar to autoencoders, and for
supervised learning, that is, as classifiers. When used for unsupervised learning, the goal is to preserve the
characteristics of the original features as much as possible while reducing the dimensionality of the features
(Hinton, 2011: 267-269). When used for supervised learning, the goal is to minimize the classification error rate.
The neuron component of a deep belief network is a restricted Boltzmann machine. Several restricted Boltzmann
machines are connected in series to form a deep belief network. The hidden layer of the previous restricted

Boltzmann machine is the visible layer of the next restricted Boltzmann machine. The output of one re-
stricted Boltzmann machine is the input of the next restricted Boltzmann machine. During the training process,
the restricted Boltzmann machine of the previous layer needs to be fully trained before the restricted Boltzmann
machine of the current layer can be trained until the last layer.

Hidden layer

Input layer r A — Output layer

hl h2 h3

Fig.2. Schematic diagram of deep confidence network structure

1.1. Deep Boltzmann Machine
The deep model formed by all restricted Boltzmann machines is the deep Boltzmann machine (Salakhutdinov,
Hinton, 2009: 1967-2006). If the part near the input layer is replaced with a Bayesian confidence network, that is,
a directed graph model, and the part far from the input layer still uses a restricted Boltzmann machine, a deep
confidence network is formed.

1.2. Deep Convolutional Neural Networks

Convolutional neural network is a kind of feed-forward neural network. The neurons formed by the
convolution kernel can respond to the surrounding cells in a part of the coverage and have excellent performance
for image processing (Krizhevsky, Sutskever, Hinton, 2012: 1097-1105). It includes a convolution layer and a
pooling layer. The basic structure of a general convolutional neural network includes two layers: (1) a feature
extraction layer, each neuron’s input is connected to the local area of the previous layer, and the local feature is
extracted. The positional relationship between features is also determined; (2) feature map layer, each calculation
layer of the network is composed of multiple feature maps, each feature map is a plane, and all neurons on the
plane are equally weighted. The feature map structure uses a function with a small influence function kernel
(such as sigmod) as the activation function of the convolutional neural network to make the feature map
displacement-invariant. In addition, the shared weights of all neurons on a mapping surface reduce the number of
free parameters of the network. Each convolutional layer in the convolutional neural network is followed by a
calculation layer for local averaging and secondary extraction. This unique secondary feature extraction structure
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reduces the feature resolution. A multi-layer convolutional neural network is used as a hidden layer to form a
deep convolutional neural network (Figure 3).

(]
X K X

|

Convolutional layer Pooling layer Full connection layer
Fig.3. Schematic diagram of deep convolutional neural network structure
2.Application of deep learning technology in medical imaging

2.1.Classification

Image or detection classification is one of the first application areas of deep learning, which has made a significant
contribution to medical image analysis. In classification tests, one or more images (tests) are often used as inputs, and
diagnostic variables (such as the presence or absence of disease) are used as outputs. Each diagnostic test in this
environment is an example. The data set is usually smaller than the size of computer vision (such as hundreds of
samples), which has strongly promoted the popularity of migration learning for this application.

The essence of transfer learning is to use a pre-trained network (usually in natural images) to try to focus on the
needs of large data sets (perception) trained on large networks. Two migrations of learning strategies, namely using a
pre-trained network as a feature extractor and pre-adjusting or fine-tuning through a medical data network have been
widely used. Extensive research uses architecture to take advantage of the unique attributes of medical data. Hosseini-
Asl et al. (Hosseini-Asl, Ghazal, Mahmoud, Aslantas, Shalaby, Casanova, 2018: 584-596) used three-dimensional
convolutional neural networks instead of two-dimensional convolutional neural networks to classify patients with
Alzheimer's disease; Kawahara et al. (Hosseini-Asl, Ghazal, Mahmoud, Aslantas, Shalaby, Casanova, 2018: 1038-
1049) applied to brain connection diagrams for diffusion tensor imaging of magnetic resonance Similar to the
classification of convolutional neural network structure, they developed several new layers to form a unique network
structure, and then used this network structure to predict the development of the brain. The results show that the new
network structure is superior to the evaluation of cognitive and athletic performance. Existing methods.

2.2. Detection

Detection of objects or lesions of interest in the image is a key part of the diagnosis and one of the most
intensive tasks for clinicians. General tasks include the location and recognition of small lesions in the complete
image space. There has been a long-term traditional research in computer-aided detection systems, namely
automatic detection of lesions, which can improve detection accuracy or reduce reading time for human experts.

Most deep learning object detection systems still use neural networks to classify pixels and obtain candidatesin
some form of post-processing. For example, Teramoto et al. (Teramoto, Fujita, Yamamuro, Tamaki, 2016: 2821-
2827) used multi-stream convolutional neural network detection to integrate CT and PET data. Dou et al. (Dou,
Chen, Yu, Qin, Heng, 2017: 1558-1568) used a three-dimensional convolutional neural network to detect
microbleeds in MRI images.

The difference between target detection and target classification is obvious, because each pixel is classified,and
the class balance has a large bias for non-object classes in the training settings. In addition, most non-physical samples
are vulnerable to discrimination, preventing the concentration of deep learning methods in challengingsamples. Van
Grinsven et al. (Van Grinsven, Van Ginneken, Hoyng, Theelen, Sanchez, 2016: 1273-1284) proposed selective data
sampling, in which misclassified samples are often fed back to the network to focus on challenging areas in the
retinal image; then, sliding-window approach is used to perform result-level redundant calculations for each pixel
Command classification. The study of Wolterink et al. (Wolterink, Leiner, De Vos, Van Hamersvel, Viergever,
Isgum, 2016: 123-136) is also an important aspect of object detection methods.
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2.3.Segmentation

Segmentation of organs and other substructures in medical images is the basis for quantitative analysis of
clinical parameters related to volume and shape, which is an important first step in computer-aided detection.
Segmentation tasks are usually defined as determining a set of pixels that form the outline or interior of an object of
interest. Segmentation is the most common topic of in-depth research in medical imaging and the most widely used
method, including the application of deep learning methods.

Dan et al. (Cireshan, Giusti, Gambardella, Schmidhuber, 2012: 2852-2860) first used deep learning algorithms
for medical image segmentation. They used pixel-by-pixel segmentation in electron microscope images to segment
images in sliding windows.

The U-net method published by Ronneberger et al. (Ronneberger, Fischer, Brox, 2015; 234-241) is one of the
most famous segmentation methods. The characteristics of the two mainstructures of U-net are the combination of
equal upsampling and downsampling layers, while the network combines the so-called jump relative convolution
and deconvolution.

From the training perspective, the entire image can be processed forward. Thereby directly mapped in the
segmentation. This method allows us to utilize block-based cellular neural networks while taking into account the
integrity of the image. Research by Cigek et al. (Cicek, Abdulkadir, Lienkamp, Brox, Ronneberger, 2016) showed that
U-net can be used for 3D segmentation. In addition, there are other U-net-based segmentation studies, such as
Milletari et al. (Milletari, Navab, Ahmadi, 2016) improved V-net based on U-net; Drozdzal et al. (Drozdzal,
Vorontsov, Chartrand, Kadoury, Pal, 2016) studied the short-range residual network to modify the long-range U-net
structure. These specific segmentation methods help to obtaingood segmentation results and train neural networks.

2.4.Registration

Medical image registration (ie, spatial alignment) is a common image analysis task in which coordinate
transformations are calculated from one image to another. This is usually an optimized iterative framework where
a particular type of (non) parametric transformation assumptions and RICs (such as the L2 norm) are predefined.
The currently widely used strategy is a deep regression network using two image-driven iterative optimization
strategies for deep learning networks for similarity measures and direct regression parameters.

There have been some attempts to optimize the registration algorithm through deep learning techniques (Wu,
Kim, Wang, Gao, Liao, Shen, 2013: 649-656; 35). Cheng et al. (Cheng, Zhang, Zheng, 2016) used two stacked
autoencoders to evaluate the local similarity between CT and MRI images of the head. This autoencoder uses
vectorization of CT and MRI images to repair and reconstruct through 4 layers. After pre-training the
unsupervised patch reconstruction network, they are fine- tuned using 2 prediction layers and stacked on the 3rd
level of the SAE. These prediction layers are used to determine whether the two patches are similar (type 1) or
dissimilar (type 2). Simonovsky et al. (Simonovsky, Gutierrez-Becker, Mateus, Navab, Komodakis, 2017) used a
similar strategy to estimate the similarity between two images in different ways; at the same time, they also
proposed a method that directly uses the derivative of this measure to optimize the conversion parameters, which
are derived from the network Separated by itself. Miao et al. (Miao, Wang, Liao, 2016: 1352-1363) used a
convolutional neural network to evaluate the position of the implant through a three-dimensional model of two-
dimensional X-ray registration, and found that the registration success rate is higher than that of traditional
registration methods based on pure intensity. Yang et al. (Yang, Kwitt, Niethammer, 2016: 48-57) used the oasis
dataset of current / current registration in brain MRI images. They are based on large deformation differential
homeomorphic mapping (LDDMM) registration method.

Unlike the research on classification and segmentation, the academic community does not seem to have
determined the best way to integrate deep learning technology in the registration method. There are not many related
studies and the existing research methods are not the same. Therefore, suggesting what is the most promising method
seems not appropriate, and further research on medical image registration is needed in the future.

The field of medical image analysis has begun to pay attention to the development of deep learning technology on
these key issues. However, the transition from a human-based system to a system that learns features from data is
gradual. Shen et al. (Shen, Wu., Suk, 2017: 221-228) reviewed the application of deep learning in medical image
analysis. Although they have done a lot of work, it seems flawed to understand from a computer perspective only. In
recent years, new developments in deep learning technology have provided new ideas for medical image analysis. It
only allows the discovery of morphology and / or texture patterns in images from data. Although deep learning
technology appears to have reached state-of-the-art performance in many medical applications research, few results
show that it can surpass traditional methods. At the same time, the current research in deep learning in the field of
medical image analysis is still based on technology, and the evaluation indicators used are also evaluation indicators in
the computer field. For any medical application, we would like to see the evaluation of related technologies in
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accordance with medical rules, such as multi- center, randomized, controlled research methods to prove that this
technology has more significant advantages than previous technologies. In addition, an important challenge in medical
image training is that the number of training samples for most deep models is related to the number of learning
parameters.

Therefore, how to reduce overfitting has always been a problem. When the training results of deep learning are
sent to a new central application, the model needs transfer learning to maintain performance. This limitation
undoubtedly leads to low reproducibility in clinical applications.

The stability and repeatability are the basic prerequisites for the technology to be widely used in clinical practice.
Therefore, researchers in the field of deep learning should pay attention to how to ensure the repeatability of the
algorithm in prospective samples.

In addition, the quality of the data used for training is another cause of catastrophic results. The problem of
random noise is easier to solve, and it can improve performance through certain parameter settings (technically
referred to as smooth or soft labels for labels). Structural noise is different, it adds a really different signal and
will really affect model learning. Rolnick et al. (Rolnick, Veit, Belongie, Shavit, 2017) proved that the structure
noise of the label will cause the performance of training results to be severely degraded. The problem is more
serious when the noise comes from the same source as the actual data, because the model will confuse the class,
and the black box problem of current deep learning methods will be infinitely amplified.

In addition to these technical issues, the theoretical obstacles seem more troublesome. Current deep learning
methods do not have causal logic, they are only correlation calculations. These methods may have inherent limitations
on the cognitive tasks they can perform (Pearl, 2017). The value of resources required to achieve our desired
performance goals must also be carefully evaluated to avoid falling into the trap of non- polynomial time issues.

Conclusion

In summary, deep learning technology brings new methods to the most important feature extraction of
machine learning. If deep learning technology can perform well on all problems, it will bring great help to
medical image analysis and processing.

However, deep learning technology is not the ultimate algorithm, itis just a representative of the connected
school in several schools of artificial intelligence, and its performance limit needs to be reasonably evaluated.
Deep learning relies too much on high-quality big data, and its economic effects may not be appropriate for
medical images. It is necessary to be very careful about the application of deep learning technology to the
expansion of the application field, and relevant technologies should be adopted in appropriate use scenarios to
avoid falling into the trap.
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COIIUAJILHO-KYJIbTYPHBIE ACIEKTHI KOPMJIEHUS TETEA PAHHEI'O BO3PACTA

Pesiome

[TumeBble MpUBBIYKH, copMHpOBABIIMECS B paHHEM Bo3pacTe OyqyT MMETh pas3HbIe IOCIEICTBUS Ha
NPOTSDKEHUM Beeil KM3HU Jtozieil. B mepBble 6 MecsIeB KH3HH PEKOMEHIYETCs, 4TOObI peOCHOK HaXOIHICs
UCKITIOYUTENBHO Ha TPYyIHOM BCKapMIIMBAHUHW, TIOCKOJBbKY TPYIHOE MOJIOKO SIBJISIETCS €AWHCTBEHHBIM
NPOAYKTOM MUTaHHSI, KOTOPBIH MOXKET yJOBJIETBOPUTH BCE MUILEBBIE H SMOLUUOHATBHBIC TOTPEOHOCTH peOeHKa B
9TOT MEpPHOX M O00ECHeYNTh MHTCHCHBHYIO CBSI3b MEXIy Marepbio M pebeHkoM. Kpome Toro, cymectByer
MOJIOXKHTENbHAS CBSA3b MEXKAY NPOJOIKUTEIBHOCTBIO HCKIIIOYUTENBHO TPYIAHOTO BCKapMIIMBAaHUS M Oonee
3I0pOBOI1 AueTol B Oonee mo3aHeM neTcTe. [log BocnuTanueM JeTell HoHMMaeTcss Habop MOBeNEeHHH, KOTOphIC
HaTpaBIeHBl HA TO, YTOOBI O0ECIIEYNTh BHDKHBAHHE W TIOJTHOE pPa3BUTHE peOeHKa, obecrednBast eMy OONBIIYIO
0€30I11aCHOCTh U CAMOCTOSITEIIEHOCTb.

Kntouesvie cnosa: numanue, npusbiuku RUMAanus, O0emu panHe20 603pacma, KOpMieHus Oemell, nuujegvle u
IMOYUOHATILHBIE NOMPEOHOCMU
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Azerbaijan Medical University
doctor of philosophy in medicine
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Social and cultural aspects of child feeding early age

Abstract

Eating habits formed at an early age will have different consequences throughout people's lives. For the first 6
months of life, it is recommended that the baby be exclusively breastfed, as breast milk is the only food that can
satisfy all the nutritional and emotional needs of the baby during this period and provide an intense bond between
mother and baby. In addition, there is a positive association between the duration of exclusive breastfeeding and a
healthier diet in later childhood. Parenting refers to a set of behaviors that are designed to ensure the survival and
full development of the child, providing him with greater security and independence.

Keywords: food, eating habits, young children, child feeding, nutritional and emotional needs

BBenenue

KopmiieHre MiajieHIieB - 3T0 Tema, KOTOpas B MOCJICAHUE TOJbI BbI3Basia OOJNBIION UHTEPEC B HEKOTOPBIX
o0ylacTsX 3HAHMH, MOCKOJbKY 3aTparMBaeT pas3iiuuHble acrnekTsl, nmommumo nurtanus (Tagiyev, 2008: 536;
Akhmadeva, 2011: 350). 3HaHHe HEMOCPEJACTBEHHOTO M JOJTOCPOYHOTO BO3ACHCTBHS IUIOXOrO IHMTAHUS
CMOCOOCTBOBAJIO TIOMCKY JIYYIIIErO MOHUMAHHS TOTO, Kak (DOPMHUPYIOTCS MPUBBIUKU MMUTAHWS, U MPHBICKIO
BHUMAaHHE K BAXKHOCTH ITPUBBIYCK TUTAHUS B PaHHEM Bo3pacte. Ha NpuBbIUKY MUTaHMS BIUAIOT, CPEIM POYETO,
MHOTOYHCIICHHBIE TI'C€HETUYECKHE, COIMAIbHO-3KOHOMHUECKUE, KYyJIbTYpPHBIC, 3THHYECKHE M PEIMTHO3HBIC
(haktopel. DopMupoBaHUE IPUBBIYCK TUTAHUS HAYWHACTCS €IIe B IIePHO] OEPEeMEHHOCTH, B PE3yJIbTaTe KOHTAKTa
1072 ¢ aMHMOTHUYECKOHN JKUJIKOCTBIO, J1ajiee MPOA0JDKACTCS B JETCTBE, OCOOEHHO B MepBbie 2-3 roja >KU3HH, U
OyJeT 3aBHCETh OT Pa3IUYHBIX (PAKTOPOB B TCUCHHUE BCEH JKM3HU, TAKMX KaK CEMbs, JPY3bs, IIKOJA U CPEICTBA
MmaccoBoi uHpopmanuu (Zakharova, 2010: 310; Beauchamp, 2011: 1-12; Chaidez, Townsend, Kaiser, 2011: 629-
632).

MianeHpl U3-3a CBOGH OHMOJIOTHYECKOW HE3PEIIOCTH MOJHOCTHIO 3aBHUCAT OT APYTUX JIHI], KOPMSIIUX UX.
OTH JKIa, OCOOCHHO MX MAaTepH, MIPAar0T BaXKHEHINYIO Pojb B (OPMHUPOBAHWUHU MPHUBBIYCK MUTAHHUS CTEH.
HMeHHO OHM OTIPEACIIAIOT, KaK OyAyT KOPMHUTh MJIaJIeHI[a, B JOTIOJIHEHUE K PEIICHHUIO0, YTO peOCHOK OYIET eCTh.

B mocnemHue rompl B3aMMOAEWCTBHE MEXKIYy MaTepbhl0 W PeOSHKOM BO BpEMs aKTa KOPMIICHHUS CTallo
MPEeIMETOM UCCIIEAO0BATEIECKOTO UHTEpeCca, TaK KaK XapaKTEePHUCTUKA JIUIA, KOPMSIIEro pedeHKa U TO, Kak OHa
OTHOCHUTCS K peOCHKY, OKa3bIBAIOT HEITOCPEACTBEHHOE BIMSHUE HA TO, KaK (DOPMUPYIOTCS MUIIEBBIC IPUBBIYKH Y
pebenka B mansHedmem (Hart, Raynor, 2010: 146-158; Hodges, Johnson, Hugues, Hopkinson, 2013: 210-219;
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McPhie, Skouteris, Daniels, 2014: 18-43). C oroii TOYKH 3peHMs >KU3HEHHBIE IPUBBIYKH DPOJUTENCH, CTHIIb
BOCIIMTAHUS M TO, KaK OHHM B3aHMOJICHCTBYIOT CO CBOMMH JICTbMH, BaKHBI Uil (DOPMHPOBAHUS MPHUBBIYEK
IATAHUS OETEH.

Her comHeHHIT B TOM, YTO 3710pOBasi JHETa UMEET )KU3HEHHO BAXKHOE 3HAYCHUE ISl YKPEIUICHHS 370POBbSI
nereii (Sparrenberger, Friedrich, Schiffner, 2015: 535-542). Takum 00pa3oM, CyIIECTBYeT HEOOXOIUMOCTD
MPOAHATM3UPOBAThH PA3INYHbIC ACTICKTHI, CBI3AHHBIC C KOPMIICHHEM JIETCH IPYyIHOr0 BO3pacta, KOTOPhIE OyayT
OIPEEIISATH MUIIECBBIC TIPHUBBIYKH, KOTOPHIC, B CBOIO 0YEPEb, OTPAXKAIOT CONUAIBHBIC U KYJIbTYPHbIC IPAKTHKH.

IHenp DTaHHOTO HCCJIEOBAHHUS - [MOKa3aTh, KaK B3aMMOJCHCTBHE MEXIY BOCIHTATENIEM U PEOCHKOM BO
BpEMSI KOPMIICHHS M CTHJIEM BOCITMTAHUS BIMSET Ha (POPMUPOBAHKE TIPUBHIUCK ITUTAHHMS.

Pe3yabTaThl 1 UX 00Cy:KIeHUE

[IummeBsle TPUBBIUKKA CHOPMHUPOBABIINECS B paHHEM Bo3pacTe OyayT HUMETh pa3HbIe IOCIEACTBHS Ha
MPOTSHKEHWH BCeH JKM3HM Jiofieil. B mepBeie 6 MecsieB >KW3HW PEKOMEHAYETCs, YTOOBI PeOCHOK HaXOIUICA
HCKIIIOUUTEIBHO Ha TPYTHOM BCKapMIIMBAHUHU, IOCKOIBKY TPYAHOE MOJIOKO SIBJISETCS €IMHCTBEHHBIMIIPOTYKTOM
MUTaHHUS, KOTOPBIH MOXET yJIOBJICTBOPUTH BCE MHUIICBBIC M SMOIMOHAIBHBIC MOTPEOHOCTH peOCHKAa B 3TOT
nepuoag M OOECHeunTh WHTEHCHBHYIO CBS3b MEXIy Marepplo W pebenkom. Kpome Toro, cymiecTtByer
MOJIOKUTENIbHAS CBSA3b MEXKIY MPOJOJDKUTEIBHOCTRIO HCKIIOUUTEIILHO TPYJAHOTO BCKapMIIMBaHUS M 0OoJjee
3JI0pPOBOM JMETOU B 0OJIee MO3HEM JCTCTBE.

Ilocme 6 MecsIeB WCKIIOYUATENHHOTO WCIONB30BAHUSA TPYIHOTO MOJIOKA HEIOCTAaTOYHO, YUYHUTHIBAs, UYTO
MOTpeOHOCTH peOeHKa B MHUTAHWU OoJiee HE YAOBJIETBOPSIIOTCS, YTO TPeOYyeT MOCTETIEHHOTO BBEICHHS APYTHX
HMCTOYHUKOB THIIM TOCPEACTBOM MpuKopMa. [IpomoKUTEeIbHOCTh TPYAHOTO BCKApPMIIMBAHUSA, KOTOpas
PEKOMEHyeTCsl B TeUSHHE BYX K OoJee JIeT, TakKe, MMO-BUANMOMY, BIIUSET Ha OyIyIIe MPeAodTeHuUs B e/e.

B mocnemHee BpeMs BO BCeM MHpE TOSBWICS CTHMYJ ISl aeKBAaTHOW MPAKTUKH BBEICHHUS MPUKOpPMA.
OpmHako mporpecc B IOCTIDKCHUU STOH 1ENN MO-TIPEXKHEMY HESICEH, €CITU CpaBHUBATH, HAIIPUMED, C IPOIaranIoi
TPYJHOTO BCKAapMIIMBaHHUS. OTOT BBIBOJ- MOATBEPXKIACTCS MCCICIOBAHUSIMU, IOKA3BIBAIOIIUMHI BBICOKYIO
pacIpoCTPaHEHHOCTh HEaeKBaTHOTO MPUKOPMa, TAKUMH Kak, 10 TaHHBIM EBporelickoro odmiecTsa 1mo JeTckon
TaCTPOIHTEPOJIOTHH, [eATONOTHU IO MUTAHWIO: PaHHEE BBEICHHE TAaKWX MPOAYKTOB, KaK IEIbHOE KOPOBBE
MOJIOKO; TIPOJIYKTBl C HEMOAXOJAIICH KOHCHUCTCHIIMEH M HU3KOW KaJOPUHHOCTBIO; HU3Kas OHOJOCTYITHOCTb
MHUKPOJJIEMEHTOB; HEJOCTATOYHBIN 3amac (JPYKTOB M OBOIIEH; 3arpsA3HeHHe MPH MPHUTOTOBICHUN M XPaHEHUH
MUK, A00aBIIEHUWE TMPOCTHIX VYIJIEBOIOB B MOJIOKO; TOCTaBKa OOpaOOTaHHBIX MPOIYKTOB C BBICOKHM
COZIep)KaHUEeM HPOCTHIX YIIICBOJIOB, JUIKI0B U COJIM, YaCTO MOTpedsieMbix cembeit (Hart, Raynor, 2010: 146-158;
Hodges, Johnson, Hugues, Hopkinson, 2013: 210-219; McPhie, Skouteris, Daniels, 2014: 18-43).

[IpakTrka BckapMIIMBaHUS MJIQJICHIIEB, I KOTOPOI XapaKTepHBI MPEXKIIEe BCETO TPYAHOE BCKAPMIIMBAHUE H
BBEJICHHE HOBBIX NPOAYKTOB MHUTAHMS, CHJIBHO 3aBHUCHUT OT CEMEWHOTO TOJOXEHHUS. B 3TOM KOHTEKCTEe MaTh
UTrpaeT JOMHHHUPYIONIYIO POJIb, MPECTABISIONIAsACS OCHOBHBIM OINEKYHOM peOeHka. To, kak oHa 3a00THTCS O
CBOEM peOeHKe, UMeeT pelIarolee 3HaueHHe IS 3JI0pOBbsl peOCHKa M CBS3aHO C €€ ypoBHEM 00pa3oBaHUS,
nHpOpMAIUEH O 30POBBE, MMOIYICHHOW OT MEIUIIMHCKUX PaOOTHUKOB M / WK CPEJCTB MaccoBOU HH(opMaIuy,
COITMATBHON TIOJIICP>KKOU U €€ TOCTYIMHOCTRIO VISl BBIMTOTHEHUS POJIH ONIEKyHA.

Hpyrum  QaxTopoM, KOTOPBIA CJEIyeT YYHTHIBaTh, SIBISACTCS aJeKBATHOCTh IHIIM - pa3HOOOpaswe,
KOHCHCTEHIIUS, HCIIONIb30BAaHUE YAIIKHM U JIOXKKH C yU4eTOM pa3BUTHA peOeHka. BaxkHO cTUMynupoBaTh peOeHKa
MOCJIE OIPEICTICHHOTO BO3PaCTa €CTh CBOMMHU PYKaMH.

C TOYKH 3peHUs COCTaBa MUTATEIHHBIX BEIIECTB HE PEKOMEHIYETCS JaBaTh MUIIY C BHICOKUM COJIEPKaHUEM
conmu M padMHUPOBAHHOTO caxapa, a TakKe HM30bITOK HACBHIIIEHHBIX YXUPOB, B JIOTOJHEHHE K MPOMBINUICHHO
MPUTOTOBJICHHBIM IMHUIICBBIM IPOAYKTaM, OCOOECHHO K IMHIIE C YIbTPa-00pabOTKOM, U K TeM, KOTOPBIE CUUTAOTCSI
W3IUIIHAMY, BKIIIOYast KOHPETHI U cianocTi. Bee coryacHel ¢ TeM, YTo BBeAeHHEe (DPYKTOB U OBOILEH B IEPBbIit
TOJT )KU3HH CIIOCOOCTBYET BHEAPEHUIO PUBHIUEK 3/I0POBOTO TUTAHUS.

ITo Mepe Toro kak AeTH pacTyT, OYIAYyT ONpPENENAThCA WX MHINEBbIe NpeAnouTreHus. OTCIoJa BaXXHOCTh
MOOIIPEHHS Hadala MPUBBIKAHUS K PA3HOOOPA3HOMY W aICKBATHOMY IMUTAHHIO, UTPAIOIIYIO PEIIAOIIYIO POJIh B
TOM, KaK peOCHOK HAYYHUTCS TMUTATHCSA, OCOOEHHO C TIOMOIIBIO CTPATETUH, KOTOPHIE POIUTETH HUCIONB3YIOT IS
CTUMYJIHPOBaHUs KOpMiieHUs. [Ipu3HaHie PU3HAKOB T0JIO/Ia M CHITOCTH U MIOHMMAaHUE CIIOCOOHOCTH peOeHKa B
OTHOIIIEHUWHU IPHUEMa IHUIIHA CIIOCOOCTBYIOT (hOPMUPOBAHHUIO aJCKBATHOIO IMHUIIEBOIO MOBEACHUSA. DTOT IMPOIECC
HAYMHAETCS B TIEPBBIC TOJIBI KU3HH.

Bcemupnas opranuzanus 3npaBooxpanenus (BO3) npussiia cieayromye TPUHIUILL 3I0POBOTO MPUKOpMa
JeTel, Haxoasanmxcs Ha rpyaHoM BckapmimBanuu (World Health Organization, 2009: 19-28):

1. TlpakTuKy¥iTe UCKIIOUYNUTEIHHO TPYIHOE BCKAPMIIMBAHHUE C POKIACHUS 10 6-MECSIHOTO BO3pacTa; IOCIIe
3TOr0 BBOAUTE MPUKOPMBIL, COXPaHSS IPU TOM IPYTHOE BCKapMIIMBAHUE.
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2. TpomomxkaiTe KOPMUTH IPYJIbIO IO HEOOXOIUMOCTH, YaCTO JIO 2 JIET.

3. IlpakTukyiiTe afanTHBHOE MUTaHHUE, IPUMEHSS IPHUHLUI ICUXOCOIMATLHOW TOMOLIH.

4. CoOxromaiiTe mpaBuila TUTHEHBI U IPABMIIBHOTO OOPAIIEHUS C TTHINEBBIMH MTPOAYKTAMH.

5. Haunute B BO3pacTe 6 MecsAmeB ¢ HEOONBIIOrO KOJMYECTBA MPUKOPMA W YBEIWYMBANTE €€ 10 Mepe
B3pocieHus peOeHKa, COXpaHsisl IPU 3TOM YacTOe KOPMIICHHE TPYABIO.

6. [locTemeHHO yBenu4YMBalTe KOHCUCTCHLUIO U pa3HoOOpa3ye MUIIH, KOr/ia peOeHOK CTAHOBHUTCS CTaplle,
aJanTHPYSACH K TOTPEOHOCTSAM M CIIOCOOHOCTSIM peOeHKa.

7. YBenmu4bTe KOJIHYECTBO Pa3, KOraa peOCHOK MOJTyYaeT JOMOIHUTEIbHYIO MHUILY 110 Mepe pocTa.

8. Kopmute pebeHka pa3HOOOpa3sHBIMH NHTATEIbHBIMU MPOAYKTAMH, YTOOBI YIOBIETBOPUTH BCE
MOTPEOHOCTH B IIUTAHHH.

9. llpr HEOOXOAUMOCTH HCIONB3yWTe OOOTAlllEHHBIC MHIIECBbIC JOOABKM M BHUTAMHHHBIC JTOOABKU IS
pebeHka.

10. YBennupTe moTpebIeHrE KUIKOCTH BO BpeMsl 0OJIE€3HH, BKJIIOUYas Oojiee 4acToe KOPMIICHHE TPYAbI0 H
MOOMIPSTATE JIETeH eCTh MX JIFOONMBIe MATKHE TPOMyKTHI. [locie Gone3nu nmpeanaraiite MUy Jaiie, 9eM OOBITHO,
u moOy>kaaiTe peOeHKa ecTh OOJbLIE.

BsaumoneiicTBue MeXIy pOOUTEISIMH M JAETbMH B PAaHHEM BO3pPAcTe€ OKAa3bIBAET MOJOKHUTEIbHOE HIIH
OTpHIIATENIFHOE BIHMSHUE HAa MUTAHWUE W POCT, 4 TAKKe HA KOTHHUTUBHOE W COIHMANTBHOE Pa3BUTHE PEOCHKA.
IMoBeneHre W B3aWMOJCHCTBHE, KOTOPOE MPOMCXOAUT BO BpPEMS €IIbl MEXIYy MAaTepblo-peOCHKOM, OBLIO
OXapaKTepU30BaHO KaKk OT3BIBYMBOE, AaBTOpPUTApHOE WM TaccuBHoe. llocienHue 1Ba XapakTepH3YIOT
HEBOCIPUUMYUBHIN THIT KopMiieHHs. CTHIIb pearupoBaHUsl Yallle BCEro CBs3aH ¢ (OPMHPOBAHHEM aJIeKBATHON
NPaKTUKW KOPMIICHUS.

B coBpeMeHHOH nMTeparype TO HEOOXOAWMOMY YXOAy 3a PEOCHKOM MPOBOJUTCS pa3iddue MEXKIY
OT3BIBUMBOCTBIO, B KOTOPOH MaTh HMHTEPIPETUPYET M pearupyeT Ha MpPU3HAKW pPEOEHKa, M aKTUBHBIM
HOBE/ICHUEM, B KOTOPOM MaTh CTUMYJIHPYET pebetka k neiictBusm (Hodges, Johnson, Hugues, Hopkinson, 2013:
210-219; McPhie, Skouteris, Daniels, 2014: 18-43; Sparrenberger, Friedrich, Schiffner, 2015: 535-542). B
KOHTEKCTE KOPMJICHHUS, KOTJla JIUIO, OCYIICCTBISIONIEE YXOA, OONafaeT CIOCOOHOCTBIO K aKTHBHOMY
MOBEJICHUIO, TOBOPST, 4YTO KOPMIICHHWE NPEACTABIAET COOOM pearupyroluili WM YyBCTBUTEIBHBIA THII,
onpenesieMblil Kak

«B3aUMHOCTh MEXKJY PEOCHKOM W JIUIIOM, OCYIIECTRIIIOMUM yX0». [Ipy TakoM THIle KOPMJICHHUS PEOSCHOK
MOJIAeT CUTHAJIBI TIOCPEACTBOM JIBMDKEHHN, MUMUKH M TOJOCA, YXKUBAIOIIUI pacrio3HaeT MPU3HAKK U OBICTPO
pearupyeT B ¢GopMme TOAACPKKH. PeOCHOK MOHMMAET, YTO 3TO ObUI OTBET HAa WX MPHU3HAKH, YCTAHOBIICHUE
00IIIeHHUs, ONOCPEIOBAaHHOTO BepOalbHBIM M HeBepOanbHbIM si3bikoM (Hart, Raynor, 2010: 146-158; Hodges,
Johnson, Hugues, Hopkinson, 2013: 210-219).

HekoTopbie 13 KOMIOHEHTOB aJalITUBHOTO MHUTAHUS, KOTOPbIE SPPEKTUBHBI U CTUMYIUPYIOT TIPUEM THIIH,
BKJTIOYAIOT B CeOS: MOJOXKUTEIBHYIO PEAKIUI0 HA JIETeW C yJIbIOKOW, 3pUTENbHBIN KOHTAKT M HCIOJIb30BaHHE
CIIOB O0OJpeHHs; KOPMUTh PEeOCHKAa MEJICHHO M TEpIEIHBO, C XOPOUIMM HPaBOM; JKJaTh, MOKa peOeHOK
MEPECTAHET eCTh, U BHUMATEILHO HA0JI01aTh, €CJIM peOCHOK BhIpaXKaeT Mpu3HaKku ceitoctH (11).

Ba)XHO y4HTHIBATH MECTO, B KOTOPOM MPOHMCXOAUT KOPMJICHHE PEeOCHKA, YTOOBI OOECIEeUYUTh MPHITHYIO
00cTtanoBKy. TakuM 00pa3oM, HEOOXOJUMO CO3/IaTh YCIOBUS JIJISl pa3BUTHs Y JIeTel nHTepeca K exe. K ux uuciy
OTHOCHUTCS TaKW€ MOMEHTBI Kak: pPeOCHOK 4yBCTBYeT ce0s KoM(pOpTHO; 0e3 OTBieKaronux (akToOpoB; ea
MOJAaeTC B COOTBETCTBYIOIIEM MECTE; KOPMSIIIMA TOJHOCTBIO BOBJICYCH B MPOIECC KOPMIICHHS H,
OPEAMOYTUTEIBHO, JUIIOM K JIMIy C peOEHKOM; 3/70poBas MHUIIA W XOpOoIlas MpPe3eHTAlus, MO3BOJISIONINE
peOeHKY pa3iuyarh pasjMdyHbie BKYChI U TEKCTyphl. ClenoBaTeNbHO, B3aUMOJCHUCTBUE TNPU KOPMJICHUH
3aBepIAeTCs, KOrla OJIHU YUACTBYIOIIHE JIUI]A MOTYT BBIPaXaTh CBOU MPHU3HAKH, & APYTOd UX PaCO3HACT.

Jpyrum acnekToMm, KOTOpBIH clielyeT YUUTBIBaTh, SIBISETCS pasneseHue O0moa. B HacTosmee Bpems 3amada
COCTOHMT B TOM, 9TOOBI HO6YJII/ITB HeTefI K TOMY, 4TOOBI B KOHIEC MEPBOro roaa UX XWU3HU OHHU IOJTyYaJIn IMUILY
BMECTE C JPYTUMH WICHAMH CEMBH U Pa3JefWIN ceMeiHOoe MUTaHue, Koraa 3To ymectHo. CemeliHas Tpamesa -
9TO MpPUBBIYKA, KOTOpas CTaja pEeNKOCTbI0O B COBpPEeMEHHOM Mwupe. Eme onuH ¢axT, BBI3BIBAIOLIUNA
00€CTIOKOEHHOCTb, 3aKJII0OYACTCS B TOM, YTO JETH U B3POCIBIE YacTO OTBJICKAIOT CBOE BHUMAHUE BO BPEMs €JIbI,
NPOCMOTpa TEJIEBH30pa WIIM HCIIOJIb30BAaHHS JIIEKTPOHHBIX YCTPOWCTB. DTO CHOCOOCTBYET UTHOPHUPOBAHUIO
CUTHAJIOB CBHITOCTH pebeHka. Kpome TOro, M3BECTHO, YTO CTHUMYJSILHS OT PEKJIaMbl, CBA3aHHOM C HE3I0POBOH
nuIiei, okaspiBaeT Oosibliiee BiusiHue pu yrnorpeosennu mumm (Chaidez, Townsend, Kaiser, 2011: 629-632).

Ilon BocimTanweM nereil MOHMMAaeTCsl Habop MOBEIEHNH, KOTOPBIE HAMpPaBJIEHBI HA TO, YTOOBI 00ECIICUNUTH
BBDKMBAHKE U MOJHOE Pa3BUTHE pebeHKka, o0ecrieunBas eMy OOJbLIYI0 0€30MaCHOCTb U CaMOCTOSATENBHOCT. OH
HE 3aBHCHUT TOJBKO OT OTHENIBHBIX (PAKTOPOB, TaK KaK HA HETr0 HENOCPEACTBEHHO BIHSET COLMOKYJIBTYpHas
cpeaa. AHaJII/BI/IpyH BMECTEC MCTOAbBI COIHaIU3alMH, MAaTCPHUHCKYIO OT3BIBUMBOCTH, a TaKXE YPOBCHDb
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o0pa3oBaHHsS W JOXOJ, CTAHOBUTCS SCHO, YTO OOpa3oBaHWE W OOIEE COCTOSIHUE 3JI0OPOBbS MAaTepH HUMEIOT
Ba)KHOE 3HAUCHHUE IS mpolecca yxoaa. VcciaenoBanus MOKa3bIBalOT, YTO YEM BBIIIE YPOBEHb MX 00pa30BaHUS,
TEM BBIIIE WX BOCHPUATHE Pa3BUTHs pPeOCHKA W MEHbINE KOH(MIMKTHBIX OTHONICEHWUH CO CBOUMH JETHMH, YTO
OPUBOAUT K YMCHBIICHHUIO NMPAKTUKH HaKa3aHWs, MPUHYKICHUs U mpeHeOpexenus (Hart, Raynor, 2010: 146-
158; Hodges, Johnson, Hugues, Hopkinson, 2013: 210-219; McPhie, Skouteris, Daniels, 2014: 18-43). Huskwui
JI0XOJl, HU3KUIl ypOBeHb OOpa30BaHWs M HACHIIUE B CEMbE OOBSICHSIOT TOBBIIICHHYIO YSI3BUMOCTH CEMBHU
OTCYTCTBHEM 00JIee TyTKOTO W BHUMATEIbHOTO yxoma (12).

BaxxHO HE TOJBKO TO, YTO €T JETH, HO U KaK, KOTJIa, IJIe ¥ KTO HX KOPMUT. JIoIDKHOE 3HaYeHHE Bce OOJIbIIe
YICISECTCSl B3aUMOJICHCTBHIO MEKIYy MAaTepbl0 M peOCHKOM, KOTOPOrO KOPMST. DTO B3aMMOJICHCTBHE TOJDKHO
NPUBOJIUTH K TaK HAa3bIBACMOMY aJallTUBHOMY KOPMIICHHIO, M OTBETCTBEHHOCTh 32 YXOJ[ 32 peOCHKOM BO BpeMs
KOPMJICHUS JIGKHUT Ha MOTIEYHTEIIE, & TAK)KE HAa TOM, YTOOBI C/IeaTh Ay MPHUATHHIM MOMEHTOM; B TO BpeMsI Kak
PeOCHOK JJOIDKEH SICHO BBIPAXKaTh MPU3HAKHU TOJI0/Ia U CHITOCTH U PEarpoBaTh HATIONBITKA KOPMJICHHS.

BriBoabI

Croco0 kopMJICHHS JETe HMeEET pelIarllee 3HaueHue s (OPMUPOBAHUS WX MPHUBBIYCK MHUTAHUS,
OCOOCHHO CTpaTerui, KOTOPHIC POJUTENM HCIOJB3YIOT I CTUMYJIMPOBAHMS MHTaHUS. B 3TOM KOHTEKCTE
0co00e BHHMaHWE OBUIO YHIEJICHO aJalTHBHOMY BCKapMIIMBAHHUIO C COOJIOJCHWEM KIFOUEBBIX TPUHITUIIOB:
KOPMHTh peOEHKAa HEMOCPEJACTBEHHO W IIOMOTaTh JIETSM CTapIiero BO3pacTa, KOTJa OHH YK€ eIsT
CaMOCTOSITENIbHO; KOPMUTE MX MEJUICHHO M TEPIEINBO, MOOIIPSIATEe JETel €CTh, HO HE 3aCTaBISUTE HX; CCIH
peOCHOK OTKa3bIBaeTCsl OT MHOTHUX BHIOB THUINH, DJKCIEPUMEHTHPYHUTE C PA3IWYHBIMH IHIIEBBIMU
KOMOWHAIIUSAMH, BKyCaMH, KOHCHCTEHITEH 1 METOJaMH TTOOIIPEHH; MUHUMHU3UPOBATh OTBIIEKAOMIUE (HaKTOPhI
BO BpEMs €Jbl; M CHENaTh €1y BO3MOXXHOCTHIO YYUTBCS W JIFOOWUThH, pasroBapuBaTh ¢ PeOCHKOM BO BpeMs
KOPMJICHHS M TIOICPKUBATH 3PUTEIHHBIA KOHTAKT.
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JETEPMUHAHTBI QIINAEMHUYECKOI'O TIPOUECCA MAJISIPUN

Pe3rome

B cratee mpuBOAATCS MaHHBIE 1O HM3YYEHHIO 3aKOHOMEPHOCTEH JMHIEMHYECKOTO IPOIecca MaJsphu.
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Determinants of the epidemic process of malaria

Abstract

Malaria was found in the regions of the republic and in Baku. Natural and artificial reservoirs are a favorable
breeding ground for mosquitoes. Environmental factors influence the activity and the increase and decrease in the
number of mosquitoes. The mosquito activity is affected by the smells of sick people. The epidemic process of
malaria is influenced by natural, social and biological factors. The epidemiological control of malaria in the
country has led to the elimination of the disease. Azerbaijan belongs to the territories with optimal climatic
conditions for the spread of malaria and its vector

Keywords: malaria, epidemic process, source of infection, mosquitoes, determinants: biological, natural and
social factors, epidemiological surveillance, elimination

Beenenne

Maasipusi — TsDKelloe apasuTapHoe 3a0oneBaHue, KoTopoe peructpupyercst 6onee yem B 100 ctpanax mupa,
qanie ¢ TponmyeckuM kiaumarom (Aliyev, 2000: 28-29; Sergiyev, 2000: 27-28; World malaria report, 2016-2018).
Jlo HacTosImero BpeMEHH OdYard MasipUM COXPAHSIOTCS BO MHOTHX cTpaHax mupa. [locne ompeneneHHBIX
JOCTIDKEHHH 110 60pr0Oe ¢ Massipueid B 1960 r. 60e3Hp BHOBB CTaja PaclpoCTPaHATLCS HA TEPPUTOPUSIX, TIE OHA
JaBHO Obula JMKBUAMpPOBaHA. MecCTHbIE Cllydyad Majsipud BO3HMKAIOT Ha TEPPUTOPHUSX, TIllE HMEIOTCA
BO3MOYKHOCTH BO3JICHCTBUSI JI€TEPMHHAHTOB, CIIOCOOCTBYIOIIMX €€ TOosBiIeHHI0 mocie yuksupammu (Aliyev,
2000: 28-29; Baranova, 2001: 27-30).

Hecmotps Ha 60pb0y ¢ Massipuell pUCKy 3apa)XeHUs MojABepraioTcs 3,2 MUuIMapaa yenosek B 89 crpanax
mupa (Sergiyev, 2000: 27-28). He6maromosyunas 00CTaHOBKA 0 MaJsipun B cTpanax Adpuku, FOro-Bocrounoit
Asunm, Bocrounoro CpeamzemHoMOpbsi, a Takke HOxuoit u llenTpanpHoit AMepuku. Haunbonee KpymHbIM H
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CTOMKHM 04YaroM MaJIsIpvH SBISETCS A(QPHUKAHCKUM KOHTHHEHT, 0co0eHHo Tpormyeckas Adpuka (World malaria
report, 2016-2018).

ITo marmapM BO3 u3 106 ctpan B 57 ymamochk moduthkcst kK 2017 romy yMeHBIIEHHS YHCTa HOBBIX CIydaeB
mamsipun Ha 75% (World malaria report, 2016-2018). I'mo6ansHas mporpamma BO3 (2013) neiictByer 1o
CTpaTeTHH Iepexofa OT OOpbObl K 3MMMUHALMU Malsipud. B psnme ctpan (Asepbaiimkan, TypKMeHHCTaH,
Mapokko W Ap.) MamsApus SIMMHUHHPOBAHA, OJHAKO BCE €IIe OCTAIOTCA OCTATOYHBIE OYarh. 3asBKy Ha
CepTUPHUKAINIO ITUMUHAITNN MaJISIPHH IO TakyKe cTpaHbl [laparsait n Y30ekucTaH.

Ha cammuTe «bomnbimoii BocbMepkm» B 2006 roxy Hapsty ¢ SKOHOMUYECKAMH MPOOIieMaMy ObLT PACCMOTPEH
BOIIPOC O BO3pacTarolell yrpose anujaemun tyoepkynesa, BUY (CIIM/]) u manspun. Cymecrsyer BeemupHbrit
JICHb OOPBOBI ¢ Majsipuei, KOTOPBIA OTMEUYAeTCs MHKPOOHOIOIHYECKUM COO0O0IIecTBOM B 12-i1 pas, 25 ampeis
2019 roxa.

AzepOaiikaH OTHOCHUTCS K TEPPUTOPHUSAM, HMCIOIIUM ONTUMAaJbHBIE KIUMATHYECKUE YCIOBHS IS
pacmpocTpaHeHuss Mansapun W ero mepeHocumka (Namazov, 2008). MW3syuenuwe 3aKOHOMEPHOCTEH
SMUIEMAYECKOr0 Tporecca Mainsipun B pecryonuke 3a 2005-2009 TT. MO3BONMIIO yCTaHOBUTH B TEPBBIA TOJ
HaOmronenus 237 cinydaeB Oone3nu B 38 paiioHax pecnmyONIMKW, M3 HUX JIeTH coctaBmsun - 17,7 %. K 2009 r.
3a00JIeBaeMOCTh CHH3WIOCH B 3,2 pa3a, netu cocrapisuim 28,5 %. Bcee ciyuau B 1. Baky ObLIM 3aBO3HBIMH C
paitonoB pecnyonuku (Caatibl, Canbsnbl, [exkn, @msynn) a Taxke ¢ npuropogos (moc. Cypaxanbl, CabyHuw,
bunaragu, Anmepon). beiu 3apeructpupoBanbl 9 3aBO3HBIX ClIydaeB OOJE€3HM WMHOCTPAHHBIMH TpakKAaHAMH
Konro, [Takuctan u Omana.

3aboneBanne Mansipueil ObLTO 00YCIIOBICHO 3X AHEBHON Mansipueil. Dayna komapoB ObLIa mpeacTaBieHa 3
BUJaMH KOMapoB poaa Anophetes, koTopbie ObUTH aHTPOMPOGWIBHEI W BOCHPUUMYHUBEI K BO30OYAHTEISIM
MaJIIpUH.

N3yyenne H5KOIOTHYECKUX (PAKTOPOB M yYACTKOB KOHIIGHTPAIMM KOMAapOB MO3BOJNMJIO OICHUTH PUCKH
pacrpocTpaHeHus] Malsipud. MakcuMalibHbII apean pa3MHOXKEHHs KOMapoB HMPOMCXOAMI Ha HMCKYCCTBEHHBIX
(70%) u ectectBeHHbIX (24%) BogOeMax M ayrie aepeBbeB (6%). IIpoBeneHo HAOMIOACHHE 33 JTHUYHHKAMU M
UMaro KOMapoB C Y4YETOM TMPHPOJHBIX OCOOCHHOCTEH pecrmyOnuKku (pexuMma pachpeleNieHus OCaaKoOB
TEMIIEpaTypsl W BIAXHOCTH), BIMSIOIIME HA KX YHCICHHOCTh W BBDKMBaeMOCTb. Haumbompimas miomanb
aHa(WIOTEHHBIX BOJOEMOB OBLTa COCPENOTOYCHA B pallOHAX PecIyONUKH, HAOIIOJAIOCh BHICOKAs aKTHBHOCTH
KOoMapoB B nepBoii reHeparu (Namazov, 2008).

BosgeiicTBue skonoruueckux (pakTopoB Ha KOMAapoB B JUINTENbHBIN NMPOMEXYTOK BPEMEHHU (CE30HBI I'0/1a)
OKa3bIBAJIO BIMSIHWE HAa MX AaKTHBHOCTb, YMEHBIIEHHE HX KOJHMYECTBA, a TAaKKE IOJHOE MX HCUC3HOBEHHE.
[TomHOE MCYE3HOBEHHE KOMapOB MOXKET UMETh IMOCJEJCTBHS BIUSIOIIME: HA DKOCUCTEMY BOJOEMOB (B COCTaB
IMUIOU  JIAYUHOK BXOJAUT 4YaCTUIbl JOCTpUTA, OJHOKJIICTOYHBIC BOAOPOCIH, KOMIIOHCHTEHI GI/IOJ'IOI‘I/I'-IGCKI/IX
cyOCTpaToB BOABI M IO3TOMY MX MOXKHO CUMTAaTh CAHUTapaMH BOJOEMOB; (ayHy MO3BOHOUHBIX XHBOTHBIX
(nuia peId — TMYMHKE KOMApOB); PaCTUTEIbHOE COOOIIECTBO CYIIU (C KOMapaMH Ha CyIy MONaJaroT OrPOMHOE
KOJIMYECTBO MHUKPOIJIEMEHTOB — KoOanbT, Hox, u T.4. (Malyariynyye komary i bor'ba s nimi na territorii RF,
2000: 55; 8).

Ha pasButne BO3OyauTeneldl Majsipud B OpraHM3Me KOMapa BIMSET TeMIlepaTypa BHEIIHEH Cpezbl.
bnaronpusTHble KIMMaTHYECKHE YCIOBUS PECIyOJIMKA CHOCOOCTBOBAIM Pa3MHOXKEHHIO BO30yauTens 3xX
nuesHoi manspuu ( Pl.Vivax) npu Temneparype ne ke 16° C.

N3 cymecrByromux 400 BumoB komapoB pona Anopheles mump 30 BUAOB SIBISIOTCS MEPEHOCYHKAMH
massipun yesoBeka (Sergiyev, 2000: 27-28). DnuaeMuonornueckas poiib OTASIbHBIX BUI0B KoMapoB Anopheles
Omnpeacad€TCd BOCIPUHUMYUBOCTBIO TOTO HJIM HMHOI'0 BHJAa KOMapa K OIPCACICHHOMY BUAY MaHHpHﬁHOFO
wiasmoaust (Targeh, 1991: 224). YucneHHOCTh MOMYJISAIHA KOMapOB W BEPOSTHOCTh TOCTHKEHHS OTHEIbHBIX
oco0ell AMUIEeMHUOIOTMYECKH ONTACHOTO BO3pPAcTa BIUSIOT HA MeXaHU3M nepenadr. [IpogonkuTenbHOCTh ce30Ha
C ONTHUMAaJILHOM TeMHepaTypofI BO31YyXa, BEPOATHOCTh M 4aCTOTA HAIIaZACHUA OIPEACICHHBIX BUAOB KOMApoOB Ha
YeJI0BeKa MMEIOT BaXKHOE nHIeMuoiornieckoe 3nauenue (Artemov, 2009: 9-13; Popov, Tokmalayev, 2014).

VYueHbIMH OOHApY>KEHO OTIMYME XHMUYECKOTO COCTaBa BBIJACISEMBIX KOXKEH BEIIECTB y 3IOPOBBIX H
OOJIBHBIX Maﬂﬂpﬂeﬁ. 3amax 3apaXCHHbLIX IIJIa3MOJUEM HIOIIeﬁ BJIMACT Ha IIOBECACHHE KOMAapOB, KOTOPBIC
HAYMHAIOT HMX AaKTUBHO aTakoBaTh. M3MmeHeHme B HpO(i)I/IJ'Ie KOXHBIX JICTY4YHUX MeTa6OHI/ITOB IIO3BOJISIET
UCIIOJIB30BaTh MX JJISl CKPUHUHra MH(EKIUH HE3aBHCUMO OT TOTO MOSBWIIMCH JIH CHUMITOMAMU MAJISIPHU.
OOnanasi BBICOKOW YYBCTBHUTENBHOCTBIO M CHEIM(UYHOCTBIO STOT METOA IOMOXKET HWACHTH()UIUPOBATH
OeccuMITOMHbIE HH(EKIINH.

CrnenoBarelbHO MaJIIpUKHBIC IUIA3MOJMM CIOCOOHBI cenaTh dYeJoBeKa Oosiee NPHUBIICKATENBHBIM JUIS
komapos (Biologiya malyariynykh parazitov, 1988: 224; Kuliyeva, 2016; Malyariynyye komary i bor'ba s nimi
na territorii RF, 2000: 55).
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Ha Bo3Bpar mamsipum ¥ pocT 3a00JI€BaGMOCTH B PSAIE CTPaH M BO30OHOBIICHHE IEepeaadd BO30YIUTEISI
KOMapaMH BIHSIOT JETEPMUHAHTHI AMHUICMUYECKOTO Mpollecca: MPHUPOAHBIC, COLHMAJIbHBIE M OHOJIOTHYECKUE
¢daxroper  (Targeh, 1991: 224; World malaria report, 2016-2018). Ilpupozanbie (aKTOPHI OKa3bIBAIOT
aKTHBU3HPYIONIEE WM TOPMO3SIIee BIMSHWE Ha DSIUIAEMHYECKHd mporecc wamsipun. K  mpupomHbM
abuotnyeckuM (aKTOPOM OTHOCAT KIMMAaTHYECKUE, JaHAMAPTHO — Teorpad)uuecKue, HSKOJOTHYECKHE U
Ounonornueckue. buotuueckne mnpuponHble (HaKTOppl — 3TO B3aMMOOTHOIICHHWE HAa ypOBHE OHOIEHO30B, B
KOTOPBIX OOWTAIOT Mapa3uThl XO3IMHA U TIEPEHOCUYHKA, T.€. 3TO (hopMa B3aMMOIECHUCTBUS KUBBIX CYIIECTB C IPYT
apyrom (Artemov, 2009: 9-13; Global'naya strategiya bor'by s malyariyey, 1998: 314).

Ha wusmenenue oOmel wWin OTAEIBHON SHHIEMHOJIOTUYECKOW CHUTYyallMd 10 MasIpud  JEHCTBYIOT
crennuUecKue, CoManibHble (PakTopsl (He3MHMEKIN, Ie3WHCEKIMs, mpreM XumuompemnapaTos) (Popov,
Tokmalayev, 2014). T'noGanu3aius, ypOaHH3aIMs, MHIpalHs W APYTHE SBISAIOTCS HECTICIM)UICCKUMH
COLMANBHBIMU (DaKTOpaMH, BIMSIONINE HA PACIPOCTpaHEHHE MHOTUX 3a00JieBaHWi, B TOM 4YHCJIE MAaJIpHU
(Putintseva, 2009).

CommanbHO — JKOHOMHYECKHE (akTOpsl (YpOBEHb pPAa3BUTHS MEAWIHUHBI, OTPAaHUYCHHUE IPOBEICHUS
OpOPUIAKTHYECKHX ¥ MPOTHUBOAMHMIAEMHUYECKHX  MEPONPHUATHH, CHIDKCHHE KadecTBa MEIUIMHCKOTO
oOciy>kuBaHHMs M [p.) OKa3blBAIOT BIMsHHE Ha 3aboineBacMOCTh Mamsipueil. TexHoreHHble (HaKTOPHI
(HaBOTHEHMSI, CelleBbIe NCTOKH, ITyHaMH) BO3IEHCTBYIOT Ha SMTUASMHUYECKHI ITPOIECC MaJISPUU.

OngarM W3 CONMAaIbHBIX (PaKTOPOB SIBISIOTCS BOWHBI C WCIONB30BaHHEM HH(DHIIMPOBAHHBIX ILIa3MOIHEM
KOMAapoOB B Ka4eCTBE 0aKTEPHOIOTUIECKOTO OPYKHUsL. DTOT METOJ OBUT UCTIONB30BaH (HAIIMCTaMU sl OCTAHOBKU
BOICK COIO3HHUKOB (AHTJIMACKAX W aMepukaHCKuX). CHaOXeHHe apMUU COIO3HHWKOB aHTUMASPUITHBIMHU
mperaparaM Hcracia ux oT Maiusdpuu. OHAKO Ha 3TUX TEPPUTOPHAX 3a00lleNd JWINb PSAOBBIE KHTenH. B
HACTOsIIee BPEeMsl B KaueCTBE OAKTEPHOJIOTHYECKOTO OPYKHUSI MCIONB3YIOT HE TOJIBKO KOMapoB, HO W OJIOX U
JIpyrux HacekoMbix. K Ouonormdeckum akropam OTHOCAT M3MEHEHHE OMOJIOTHUECKUX CBOMCTB BO3OYAMTEINS
rasMoaus  (pacTymasi pPe3NCTEHTHOCTh BO3OYIWTENss K XJIOPHUHY) W YCTOMYMBOCTD TEPEHOCYHMKOB K
WHCEKTUIMIAM  (PE3UCTEHTHOCTh KOMapoB K  peneiuieHTaM). B Hacrosimiee BpeMsi  HEKOTOPBIE
MOI[H(I)HHHPOB&HHBIC OCO6I/I KOMAapoOB HAaYYUJIHUCh UTHOPUPOBATH 3ariax pCHC/UICHTOB, MHCCKTUIIU0B. OTKprTBI
HECKOJIbKO 3alllUTHBIX CHCTEM B OpTaHW3Me KOMapoB, KOTOphIE OJOKHPYIOT JEHCTBHE MHUPETPOUIOB.
MyTHpOBaHHBIH T€H U OCIKOBBIE MOJIEKYIIBI B OOOHATEIBHBIX PELENTOpax, PaclolOKEeHHbIE Ha MMOBEPXHOCTH
HOI' KOMapOB HIPAIOT KJIIOYEBYIO pOJIb B 3alllUTE HACEKOMBIX OT mUpeTpousioB. DddekTrBHas Oopnrda c
MaJsIpueil MPETSITCTBYEeT Pa3BUTHIO PE3UCTEHTHOCTH y BO3OYAWTENEH MalsIpUd M WX MEPEHOCUYMKOB, a TaKXKe
U3MeHeHne MX dKojorum mox Bimsauem kiammata (Aliyev, 2000: 28-29; Baranova, 2001: 27-30; Global'naya
strategiya bor'by s malyariyey, 1998: 314).

[TosiBieHWe W pacnpoCTpaHEHHWE BO3OYAMTENIEH YCTOMYHMBBIX K TPAaIUIMOHHBIM TPOTHBOMATSPHUHHBIM
mperaparaM U MePeHOCUYNKOB — KOMapOB, PE3UCTEHTHBIX K PAa3IMYHBIM WHCEKTHUINIAM OCJIOXHSIET CUTYAIUIO B
mupe o masipun (Global'naya strategiya bor'by s malyariyey, 1998: 314; Malyariynyye komary i bor'ba s nimi
na territorii RF, 2000: 55). HeratnBHoe BiMSHHE KIMMaTa Ha CHTYAIMIO 10 MasPHUU OKa3bIBACT IOTEIIEHUE
KITUMaTa, MATPAI[MOHHAS aKTUBHOCTH HACEIICHUS U COKpAIIeHNE BO3MOXKHOCTH OKa3aHUsI MEAUIIMHCKOM TTOMOIITH
MpH pocTe 3a00JIeBaEMOCTH.

B A3zep0OaiikaHe ocTanuch MOTEHIMATIbHBIE TIEPEHOCUMKH MAISIPUHA — KOMAaphl JUII KOTOPBIX TEPPUTOPHUS
pecryONiKe ¢ €€ KIMMaTHIeCKUMHU YCIIOBUSIMHU SIBJISICTCS OJIaronpusTHOM cpenoit st ux passutus (Putintseva,
2009; World malaria report, 2016-2018).

ONuIEeMUOIOTHIECKAH HAA30p 3a MaJsIpUell B peciyOiuKe BKIIOUAET B ce0sl yUeT W PETUCTPAIHIO CITydaeB
MaJIApUH, AaHHBIC O MAJIIPUOTCHHOCTH, SITUJIEMHUOJIOTUYCCKYIO TUAalrHOCTUKY, peTpOCHeKTHBHBIﬁ u OHepaTI/IBHBIﬁ
aHaM3, W3YYEeHHE OIHUIEMHUYECKOrO IMPOIlecca, KOHTPOJh 32 BBIMOJHEHHEM IMPOTUBOAMHIEMHUIECKAX
MEpONpHATHH, oLleHKa UX 3PQeKkTuBHOCTH. B ovarax mMansapuu NpoBOAATCS JE3MHCEKLIUOHHBIE MEPONIPHUSTHS, a
TaKKe JIeUeHNe OOJILHBIX U Tapa3uTOHOCHUTEIICH.

Hay4no o6ocHOBaHHAsI TAKTHKA SIHAEMHUOJIOTMYECKOT0 Ha30pa 3a Malsgprel MpuBelia K S3TUMHHALIMHA 3TOTO
3a0oneBanusi B pecrnyOnuke. IIpoBeaeHume  paiOHMPOBAaHHS  TEPPUTOPHHM  PECHYOJHKE  MO3BOJIHIIO
ONTUMH3HPOBATh AIHJEMUOJIOTHUECKHI HaI30p C YYETOM JETEPMHHAHTOB OIHJEMHYECKOTO Iporiecca
TG QepeHInpoBaTh TAaKTHKY MPOBENEHHS MPOTHBOAHIEMHUYCCKIX MEPOIPUATHIA, a TarKkKe pa3padoTarh
KPHUTEpHH OLICHKU pHCcKa (opMHpOBaHMS HOBBIX akTHBHBIX oyaroB maispuu (Global'naya strategiya borby s
malyariyey, 1998: 314; World malaria report, 2016-2018).

BriBoabI
[IpodumnakTika Maasipu ocyliecTBisieTcs nepBoil u eaunoi BakumHod RTS, S/ASO1 (RTS, S) nportus P.
Falciparum. Beuto pekomeHmoBaHO modTanHbie npumeHenue 2019 r. Bakimubl B 3 crpanax ([ana, Kenws,
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MasaBu) ¢ BBeZieHHEM 4X 103 11 CHIDKeHus: cMepTHocTH. B Mae 2018 r. BO3 nmpuHsTa riio0aibHas TeXHUYECKas
ctpaterust BO3 no 6oprde ¢ manspueii Ha 2018-2030rr. B S9HAEMUYHBIX 110 MAaJSIpUU CTpaHax, KOTOpasi CTaBUT
3amayu: - cokpainenue k 2030 r. 3aboneBaeMoctu Masapun He MmeHee ueM Ha 90 %;

- SIMMAHAIIIN MaJISIpUX He MeHbIe 4eM B 35 crpanax k 2030 r.; - mpeaynpexaeHne TOBTOPHOTO MOSBICHHS
MaJIIpHU BO BCEX CBOOOIHBIX OT MAJISIPHH CTpaHax.
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METO/bl PAHHEN TUATHOCTUKHA TAKEJOW MHEBMOHUMU Y JIETEH

Pesome

[IpoBeneHHble MCCIEIOBAHUS TOKA3aIH, UTO TSDKECTh TEUCHHS M HMCXOJ] OCTPONM MHEBMOHHHM BO MHOTOM
3aBHCHUT OT PACIPOCTPAHEHHOCTH O0Yara BOCHAICHUS B JIETOYHOW TKAaHH, YTO ONPEENCTCS PEHTTCHOIOTUCSCKH.
Hamu npoanann3upoBaHO M ONpENeNeHO CTaTUCTUYECKH JOCTOBEPHOE BIUSHHE CTEIICHH MOPAaXKEHHUS JISTOUHON
TKaHH Ha TSHKECTh TEUYCHHS W NPOTHO3 IMHEBMOHUM Y JeTeld paHHEro BoO3pacTa € Y4YeTOM YCJIOBHH
uHQunupoBanus. [Ipu mHeBMOHUM 3HaveHue y*=47,13 (p<0,001), cBHIECTENBCTBYET O TOM, YTO YeM OOIbIIe
CTETeHb MOPAKEHUs, TeM OOJbIIasi BEPOSATHOCTD TSHKEIOTO TEUCHUS] U HEOIaronpusTHOIO MCXOAa MHEBMOHHU.
Knuandyeckoe oOcnenoBaHue: BKIIOYANO HW3yYEHHE aHaMHe3a 3a00NeBaHMs, >KaIo0 NpH MOCTYIUICHUH B
CTallMOHApP, TPOJOJDKUTEIBLHOCTh OOJE3HH W TPOBOJAMMOE JICUYCHHE HA JOTOCIHTAILHOM JTame, a
TaKXKEePEe3yIbTaTOB OOBEKTUBHOTO M (PH3UKAIIEHOTO 0OCIETOBAHUS IETEH.

Knrouesnie cnosa: nnesmonus, magicecmv meyenus, Ucxoo0, 0emu panHe2o 803pacma, UCCie008aHUsL
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Methods of early diagnostics of severe pneumonia in children

Abstract

Studies have shown that the severity and outcome of acute pneumonia largely depends on the prevalence of
the focus of inflammation in the lung tissue, which is determined radiologically. We analyzed and determined a
statistically significant effect of the degree of lung tissue damage on the severity and prognosis of pneumonia in
young children, taking into account the conditions of infection. In pneumonia, y*> = 47.13 (p<0.001), indicates
that the greater the degree of damage, the greater the likelihood of a severe course and unfavorable outcome of
pneumonia.

Clinical examination: included the study of the history of the disease, complaints upon admission to the
hospital, the duration of the disease and the treatment provided at the prehospital stage, as well as the results of
an objective and physical examination of children.

Keywords: pneumonia, severity of the course, outcome, young children, studies

Beenenue

[THeBMOHUSI SIBISIETCS BEMYIICH MPUYMHONW TOCITUTAIM3AIMU CPEIM IETeH BO BceM Mupe. HecMoTpst Ha Tshkenoe
TeueHue 3a00JIeBaHus, CEPhEe3HbIC MPOOEIBI B HAIIIMX 3HAHUSX O MHEBMOHHH B JICTCKOM BO3PACTE BCE €Il OCTAKOTCS.
ITHeBMOHUS SIBISIETCS OCHOBHOM NMPUYHMHONW CMEPTH JeTel paHHEro Bo3pacta B pasBuBarommxcs crpanax (Kozlov,
2004: 47; Mizernitskiy, Sorokina, Yermakova, 2005: 4-8; Samsygina, Dudina, Chebysheva, 2001: 5-8). Bosee 99%
CITy4acB CMEPTH OT MHEBMOHKH MPOUCXOUT B CTPaHAX C HU3KKUM M CpSTHUM ypoBHeM noxona (Shabalov, 2006, 608;
Bataev, 2016: 209). ITo mociemHrM omeHKaM, Meauana 3aboneBaeMoctr cocrasiser 0,22 snm3o/a Ha pedeHKa B TOJ,
HpH ITOM TsDKemas THeBMOHusI coctasisier 11,5% (Molotov, 2017: 530). Tlo qaHHBIM CTaTUCTHKH, y I€TEH paHHETO
BO3pacTa Ha MEPBOM MECTE CTOST 3a00JICBAHUS OPTaHOB JIBIXaHUS, KOTOPBIE SBISIOTCS OJHOW W3 INIABHBIX MPUYUH
CMEPTHOCTH B JIaHHO#M Bo3pactHoii rpyme (Panacek, 2004: 683-684). CormacHo JUTEpaTypHBIM JaHHBIM, YacTOTa
pa3BUTHsS ITHEBMOHHM, TSDKECTh TCUSHHMS M IIPOTHO3 BO MHOIOM 3aBHCAT OT COBOKYITHOCTH —BIIMSIHUS
MOAUMUIMPYEMBIX M HEMOAU(MUITMPYEMBIX (PAKTOPOB HAa OpraHM3M PeOCHKa, CONMATLHO-YKOHOMUYECKOTO CTaryca
ceMbH peOCHKA, YCIOBHI MHUITMPOBAHHS, & TAKKEe OT JOCTYIMHOCTH MeauimHckor momorniu (Molotov, 2017: 530;
Panacek, 2004: 683-684).

IlockonmbKy IUAarHOCTHKA TSDKEJIOW ITHEBMOHWM B 3HAYMTEIBHOW CTEIICHH OCHOBBIBACTCS HA KIMHUYECKUX
KPHUTEPHSX, BOXHO ONPENEIUTh OOBEKTUBHBIC KIMHWYECKHME IMPU3HAKK HAa WCXOJHOM YPOBHE, KOTOPHIE MOTYT
OIPEEIIATh MOCIIEAYIONICe BEACHUE SMM30jla TSDKEJIOW IMHEBMOHHMU. BceMupHasi opraHu3alius 3IpPaBOOXPaHCHUS
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(BO3) wucnomp3yer HaydHO OOOCHOBaHHBIC KIMHMYECKHE PYKOBOJCTBA IO YXOMy 3a OONBHBIMH NE€ThMH. B
COBPEMEHHOH JIUTEpaType HeT YETKO Pa3pabOTaHHBIX KPUTEPUEB TsHKECTH TEUSHHUS M MPOTHO3a MCXO0a MPU Pas3HBIX
BU/IaX ITHEBMOHUH y JeTel paHHEro Bo3pacTta. B cBsBu ¢ 3tuM, TpeOyroT AaibHEHIET0 W3y4eHUs] BOMPOCHI,
TIOCBSIIIIEHHBIE BBISIBJICHUIO KPUTEPUEB /ISl PAaHHEH arHOCTHKH TSHKETIO THEBMOHUH Y IETEH.

Heanb0 Hamero uccje0BaHUs SBISCTCS TOMCK COBPEMEHHBIX METOJIOB IHArHOCTHKH M TEYEHHS
MHEBMOHHH Y JIeTel paHHEro BO3pacTa.

B mame umccrnemoBanue OBLTH BKJIIOYECHBI IETH PaHHETO BO3pacTa B KOJMYECTBE 38 denoBek, W3 HUX 21
MabuukoB (55,3+8,0%) u 17 neBouek (44,7+8,0%), B Bo3pacTe OT 6 MecAneB A0 3 JE€T C OCTPHIM IO TSKECTH
TE€4YEeHHEM MTHEBMOHHMU. MBI YCTAaHOBWIIM MOJETH MHOKECTBEHHON PErpecCHH C UCIMOJb30BAHUEM KIMHUYECKUX
(Mopmenp 1, 12 wuenosexk — 31,6+7,5%), pentrenonorudeckux (Mogens 2, 15 wemoBek- 39,5+7,9%) u
KIMHAYECKUX U peHTrenonornueckux (Mogaens 3, 11 yenoBek-28,9+7,4%) nepeMeHHbIX.

Kimmanueckoe obcnenoBanue: BKIIOYAIO H3ydeHHe aHaMHe3a 3a001eBaHus, »Kkajio0 MpH NOCTYIUICHWH B CTalOHap,
MPOJIOILKUTENTLHOCT OOJIE3HH 1 TIPOBOJIMMOE JICUCHHE Ha JIOTOCTIMTATIBHOM 3Tarle, a TAKKepe3yJbTaTOB 00bEKTUBHOTO
1 (PU3UKATEHOTO 00CIICIOBAHMS JCTCH.

JlabopaTropHble MeTOABI HWCCIACAOBAHMS: MPOM3BOAMIIMCH OOMIMK aHain3 KpOBH (TEMOITIOOHMH, 3PUTPOLIUTHI,
neiikounTel, NeiikouutapHas (opmyna (adec., %), COJ) m KIMHMYECKHH aHanu3 Moud. V3ydeHue mokaszaTenei
KHCJIOTHO-OCHOBHOTO OOMEHa W Ta30B KpOBH MpoBOMUIM Ha MukpoaHaimmsarope «AVL Compact 2 Blood Gas»
(ABcTpus).

I[JISI BbBIABJICHUS COHYTCTByIOIlICﬁ IMaTOJIOTMM W BPOXKACHHLIX ITIOPOKOB pasBUTUA HNPUMCHSIUMCH Pas3jIMYHbIC
(hyHKIoHaBHBIE MeTonbl uccaenoanms: DK, sxokapmuorpadus, HelpocoHorpadus, yIbTpa3ByKOBasi THArHOCTHKA
OpraHoOB OPIOMIHOM TMOJIOCTH, MOYEK, IMUTOBUIHOM KeJe3bl, BUJIOYKOBOM Jkele3bl. PeHTreHorpadust opraHoB rpyaHON
KJIETKH [IPOBOIMIIACH BCEM OOJIBHBIM C TIOJO3PEHIEM Ha MHEBMOHMIO TPH TOCTYIUICHHH M B TEUEHHE TIEPBBIX 3-X JHEN
OT HayaJia CyreprH(EKIUK; C TSHKEBIM 1 KpaliHe TSHKEIbIM COCTOSHUEM JIeTSAM PEHTTeHOrpadus MPOBOAMIIACE Yalle, B
3aBICUMOCTH OT COCTOSIHMSI OONBHOTO W XapakTepa IHEBMOHMYECKMX W3MEHEeHM. MOHHTOpHOEe HaOIroIeHIe
OCYILIECTBISUIOCH 32 OCHOBHBIMH TOKa3aTeNsIMU KHU3HEOOECTIeUeHHsI B Mpoliecce JieUeHus! OoNbHBIX. CTaTHCTHYecKas
00paboTKa MOTyYEeHHBIX PE3YIILTAaTOB MPOU3BOIIack MetomoM Cteroaenta (9).

B xozae uccnenoBaHusi Mbl 3apETHCTPUPOBAIN 38 IETEH, OTBEYAIOIIMX KPUTEPHUAM OCTPOrO 3MU307a TSHKEIOU
nHeBMoHMH. [Ipm ayckynprammu rpymHOM kietkn y 81,846,2% merelt otmedanuch ompimka Uy 89,5+£5,1% -
yuareHHoe pixanue. C-peaktuBHbid 0eok (CPB)> 40 mr / 1 0611 0OHapyxeH y 28,9+7,4%, y 13,2+5,4% Obu1 CPB>
80 mr / 1. Hacermenne xucnopomoM (SpO ;) perHucTprpOBaIIA BAKABI TIOCIE CTAOMIIM3AIINY TTOKA3aHW B TEUCHHUE
ofmHOM MuHYTHL Y nereit co 3HadeHueM SpO , <90% kucnopon OBUTH TPOBENEHBI JATFHEWUINE UCCICAOBAHUSL
orrenku. Haceimenue kuciaopoaom <90% ObLTO TOPOTOBBIM 3HAYCHUEM, UCTIONIB3YEMBIM IS OTIPEICIICHHS THITOKCHH,
coriacHo pykoBozsimM npuHimnam BO3. JleTsiM ¢ obIIIKO JaBaiu 10 TpeX 703 PaclbUIIEMOT0O CalbOyTamMoa ¢
UHTEPBAJIOM B 15 MUHYT.

JlaHHBIE pEeTUCTPUPOBAIH B UCTOPUSIX OoJNe3HU. Pe3ynmbratel hu3myeckoro ooceoBaHus ObLTH 3aQUKCHPOBAHBI
B CTaHAApTH3UpOBaHHOU (hopme. PenTreHorpadust rpymHoil KieTkd ObUia cienaHa y BceX JIeTed He TONBKO JUIst
BBISIBJICHUS WH(WIBTPAIMHA, HO TAaKKe /ISl BBISABICHHS BBINIOTa B IUIEBPABHOM IOJIOCTH, IMHEBMOTOpAKCa WITH
ToZI03peHnid Ha OOJIE3HH Ccepiilla, KOTOpble ceann Obl peOeHKa HEITPUTOIHBIM JIIsSl HCclieloBaHus. B nccienoBanue
HE BKIIIOYAINCH JIETH C PEUUIUBUPYIOIIUM XPHIIOM (ONpenesseMbIM Kak > 3 3mu3o/ia B TEUCHHE IOCIENHUX 6
MECSIIEB W TONYYaloUIUM JIeueHHe OpOHXOJMIaTaToOpaMHt), WCYE3HOBEHHE XPUIIOB B HIDKHMX OTIENaxX TPyIHOH
KJIETKH TT0CIIe PACTIBICHHUSI calThOyTaMolta, TSHKENoe UCTOIICHHE, TshKemask aneMust (TeMorJioonH <7 T/ 1), 0oie3Hu
ceplilla, 3aperHCTPUPOBAHHBIA TyOepKyie3, COMyTCTBYIOINAs Jauapest ¢ JeruWjpaTaleil, a TakkKe ThKeIbie
3a0osieBaHus, TpeOyrolpe 0co00ro yxoaa WIH XHPYPrHueckoro BMelaTenbecTBa. Co CTOPOHBI POAMTENCH OBLIO
TIOJTy4eHO HHPOPMHUPOBAHHOE COTIIACHE TS TIOIXOIAIINX B UccienoBanny aerei (10).

Taéaununa 1.
CoOTHOLIEHNH PUCKA U IIAHCOB NMPEIUKTOPOB peHTreHorpaguyeckoi MHEeBMOHNH,
Y AeTeil,rocnuTaIu3NPOBAHHBIX C TSKeJ0i MHeBMOHM e

Ilepemennsbie KoadPpuuument CKOppeKTHPOBaHHOE COOTHOIIEHNE
OIaCHOCTHU PUCKOB (KOJIMYECTBO HAOIIOICHUH )
(95% JIN) Mopgens 1 (n=12) | Mogens 2(n=15) | Monens 3 (n=11)
Hcromienue (< 2, 0,78 (0,65, 0,93) | 0,81(0,67,0,98) | 0,79 (0,68, 0,98) 0,77 (0,62,
COOTHOILIEHUE <0,004 <0,019 <0,030 0,95)
Beca/pocTa /IJIMHbI) <0,020
I'unoxcus (SpO2 <90%) | 0,66 (0,56, 0,78) | 0,64 (0,53, 0,76) | 0,73 (0,59, 0,89) 0,74 (0,59,
<0,001 <0,0010 <0,001 0,88) <0,002
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Temmeparypa > 38,5°C | 0,69 (0,46, 1,03) | 0,63 (0,42,0,96) | 0,58(0,36, 0,93) 0,57 (0,36,
<0,056 <0,028 <0,018 0,92)
<0,016
Penrtrenorpaduueckast 0,58 (0,48, 0,71) - 0,59 (0,49, 0,73) 0,54 (0,46,
ITHEBMOHUS <0,001 <0,001 0,69) <0,001
C-peaxtuBHsIii 6e10x > | 0,39 (0,23, 0,66) | 0,35 (0,21, 0,60) | 0,29 (0,15, 0,57) 0,28 (0,14,
40 mr / o <0,001 <0,001 <0,001 0,56) <0,001

[Tpu oueHKe CBs3M MEKAY BO3PACTHBIMH KaTEropusiMH JeTed W HeyAadaMmu JIeUeHUs, y AeTed cTapliero
BO3pacTa PUCK HeyAayd JiedeHus! OblI HIKe. B TO BpeMs Kak TMIIOKCHS M BO3PacTHBIC KaTErOpuH 10 3 JeT
OCTaBAJIMCh HE3aBUCHUMBIMH MPEIUKTOPaMH, camasl crapiias BO3pacTHas IpyIIia U 000N MpU3HAK OMACHOCTU
Oosnplie He ObIIM 3HAYMMBIMU B KaUeCTBE MoKa3areneil HeadpeKTUBHOCTH JieueHust B Moaensx 2 u 3. [lon mereid,
HaJlM4Me TPYAHOTO BCKapMJIMBAHUS, OTCTaBaHHE B POCTE, BBICOKAs TeMIIeparypa, MOBbIIIEHHbBIH ypoBeHs CPB,
He OBbLIH B 3HAYUTEIIPHOU CTETICHU CBSA3aHBI C HEYAauel JICUCHUSI.

MBpI OBTOPHUITH HAIll PETPECCHOHHBIN aHAITN3, UCKITIOYAs TUTIOKCHIO KaK KOBAPHAHTY BO BCEX TPEX MOJCISX, H
OOHApYXKWJIM OUYCHb HEOOJNbIIOE W3MEHEHHE B COOTHOIICHWM pHUCKAa M MIAHCOB NPEJUKTOPOB, BO3pacTa M
peHTreHorpaMIecKoil MHEBMOHUH, BBISBICHHBIX paHee. TeM He MeHee, MPU OTCYTCTBHUHU MMIIOKCHU KaK KOBapHAIIHH,
HaJIMYHME TI0 KpaifHeW Mepe OJIHOTO MPH3HAKA OMACHOCTH ObLIO 3HAYMMBIM MPETUKTOPOM HEYa4H JICUCHHUS BO BCEX
MozeNsix. Mbl Takke TIOBTOPHIIM aHAIIN3, UCTIONB3Ysl HIDKHUE TPAaHHIIBI, YTOOBI ONPEEIUTh THIIOKCEMHIO, TO €CTh
Sp0O2, paBuyto 88% u 85%, HO kK03 DUIMEHTHI perpeccry ObLIA H3MEHEHBI JIUIIb He3HaYUTeNbHO (11).

CpenHee BpeMs [0 BBI3ZIOPOBJICHUS C HCIOJNB30BAHUEM MPEIBAPUTEIHLHO OMNPEACICHHBIX KpPUTCPHEB
coctaBisiio 49 (32, 88) wacoB, B TO Bpems Kak BpeMs 0 BBIMUCKHU cocTaBisuio 96 (82, 135). He addexrunoe
nedeHue Obuto oTMeueHo y 12 u3 38 nereit (31,6+£7,5%).

Mesxay Bo3pacToM 1 000MMU MCXOJaMH ObLIa MOYTH JTHHEHHAsI CBS3b, T.C. BPEMS JIO BBI3ZIOPOBICHUS H PUCK
HEyJa4d JIeYeHus. YBelMYeHne Bo3pacTa Ha oquH mecan O0buio cBszano ¢ YCC 1,04 (95% AU: 1,04- 1,07) B
TEUCHUE BPEMEHHU JI0 BBI3JIOPOBIICHUS, & OTHOCUTENBHBIN PUCK I Heyaauu aeduenus 0wt 0,93 (95% U: 0,91—
0,97). TergeHnny CHIDKEHHUS BO3pacTa Kak MPEANKTOPa 3a00JIeBaHUS ITOKA3aJIo, UTO Y IEeTeH MIIaIIero Bo3pacra
UMEETCs MOBBIIICHHBIN PUCK HEYAa4YH JICUCHHS.

['mmokcust pu TOCTYIJIGHUH B CTAlMOHAp ObUIa ONpefeieHa Kak He3aBUCUMBIA MPEIUKTOP HEYAAuH JICUCHHS
JUISL BCEX MOJIyJel uccieqoBaHus. Mpl OOHApy WM, YTO THUIOKCHS SIBIISIETCS NPEAUKTOPOM Kak Ui Heyaadyd
JICYCHHUS, TaK U JUTS MPOJOJDKUTEILHOCTH 3a00JICBaHHUS B JaHHOM HCCICAOBaHHUHU. [IpH MCKITIOYEHUH TUIIOKCHU B
KAueCcTBEe KOBApHAIMM HAIMYHME JPYTUX KaKUX-THOO TPHU3HAKOB OMACHOCTH HE OBUIO 3HAYMMBIM TMPEIUKTOPOM
HeyJaud JICYeHHs BO BCEX TpeX Mojelnsx. llepeMeHHbIE THIIOKCHS W JIFOOble TPH3HAKH OMAacHOCTH OBbLIH
KOPPEIUPOBAHBI, YTO M OXKHIATIOCh, TAK KAK BCE OHH SBJISIOTCS M3BECTHBIMHU TOKA3aTEIISIMU TSDKEIOW THEBMOHUH.
Krrandeckue npeMKTophl HHOT/IA OYEHb TPYAHO PACIIO3HATH, B TO BPEMS KaK M3MEPEHUE HACBIIICHUS KUCIOPOIOM
C TIOMOIIBIO MYyJBCOBOTO OKCHMETpAa NpH TPABUIHLHOM BBIIOJHEHUH JUISl JIOKYMEHTHPOBAHHS THIIOKCHU
npeJicTaByIsieTcs: Ooliee HAJISKHBIM B 00 BEKTHBHBIM TIPH3HAKOM JIJISI OIIEHKH CTeTrleHH TskecTd (12).

PesyabTarsl

B mHamem wucclieoBaHMM PEHTIEHOTpaMMa TPYIHOM KIETKHM ObUIa clieflaHa Ui CKPHUHUHrA KPHUTEPUCB
UCKJTFOYCHHS Y HE MMella HUKAKOTrO OTHOIICHHUS K MEPBOHAYAILHOMY JUATHO3Y M BEJCHHIO 3apErHCTPHUPOBAHHBIX
MaeHTOB. Mbl OOHAPYKUITH, YTO JOOABICHHE PEHTTCHOrpauIeCKOil MHEBMOHMM K aHAM3y (Moxenu 2 u 3)
CYIIECTBEHHO HE M3MEHMJIO OIICHKH HE3aBHCHMBIX KIIMHUYECKHX IPEIUKTOPOB O000MX HCXOJ0B. B ycioBusx
OrpaHWYEHHBIX PECYPCOB IUATHOCTHKA TSDKEIIOW MTHEBMOHWM B 3HAYUTENIHHOW CTETICHU 3aBUCHT OT KIMHUYECKUX
npu3HaKoB. [lepBoHAYANEHAS PEHTTEHOrpaMMa TPY/THOM KIISTKH IPU HEOCIOKHEHHOM, HO TSKEJI0H BHEOOILHIYHOM
ITHEBMOHHM HE HM3MEHMJIa Obl HaYalbHOE JICYCHHE C IOMOIIBI0 SMIIMPUYCCKON AHTHOMOTHKOTEPANMHA B TaKHX
yciaoBusix. Harmu pe3ynbTarhl HOATBEPKIAIOT PYKOBOJsIMEe NpUHIUIBI BO3, B KOTOPBIX TOBOPUTCS, YTO
peHTtreHorpadus mpy TSHKENOM IMTHEBMOHHH JIOJDKHA TIPOBOIUTHCS TOJIBKO TI0 BO3MOYKHOCTH.

Takum 00pa3oM, TSDKECTh TEUEHHUS M MCXOJI THEBMOHMH BO MHOT'OM 3aBHCHT OT PAacIpOCTPaHEHHOCTH odara
BOCIAJICHUSI B JICTOYHOW TKaHH, YTO OIPEIACNIIeTCS PEHTICHONOrnYeckd. Hamu mnpoaHalM3upOBaHO WU
OTIpEIeNICHO CTATUCTHYECKH JIOCTOBEPHOE BIUSHUE CTEIIEHU NOPAKEHUS JIETOYHOW TKaHH HA TSHKECTh TCUCHHUS U
MIPOTHO3 ITHEBMOHHH Y JIETEH PaHHETr0 BO3pacTa ¢ yu4eToM YCIIOBUH uHuImpoBanus. [Ipu mHeBMOHNM 3HaUEHUE
¥*=47,13 (p<0,001), cBHIETEILCTBYET O TOM, YTO YeM OOJBIIE CTEIIEHb TOPAKECHUSI, TEM OOJbIIasi BEPOSITHOCTh
TSDKEIJIOTO TeUCHHS W HEOIaronpusATHOTO UCX0/1a ITHEBMOHHH.
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MOKTOBOQODOR YASLI USAQLARIN YAS XUSUSIYYOTLORI VO
DOYORLONDIRMO PROSESININ APARILMASI

Xiilasa
"Moktabaqador yash usaqlarin yas xiisusiyyatlori vo doyorlondirma prosesinin aparilmasi" adli moaqgalado

miitoxassislorin - ASP-nin yas xiisusiyyatlorinin diizgiin qiymotlondirilmoesi vo eyni zamanda aparilan
doyarlondirmo metodlardan diizgiin istifadenin ohomiyyatini vurgulayir. Inkisaf gdstericilorini nozora almagla
usaq Uglin fordi Gyronmo proqraminin tortib olunmasimin vacibliyi va istifado oluna bilocok doayarlondirmo
vasitalori moaqalads otrafli sorh olunub. Bu baximdan moqalo pedaqoqlar {igiin ham nozori, hom do praktik
ohomiyyat dasiyir. Moktobagodor yas dovriindo usaq 6z monini digorlorindon ayira bilir, cinsi kimlik inkisaf
etmoaya baslayir, 6ziinlin qiz vo ya oglan olmasini anlayir. Autizmli usaglarda mon, 6ziim anlayisi, mon soxs
avazliyindon istifads six qarsilagsmadigimiz maqamdir.
Agar sézlar: autizm, inkisaf, langimoa, dayarlondirma, agya davamliligi, goz kontakt, sterotipik davraniglar

Kamala Ibrahim Aliyeva
Lankaran State University
k.aliyevaugur@gmail.com

Aged characteristics of preschool children and conducting evaluation process

Abstract

In the article "Aged characteristics of preschool children and conducting their evaluation process” the
importance of the precise evaluation of the properities of autistic spectrum disorder by experts and the same time
the importance of the accurate usage of evaluation methods conducted by experts is emphasised. Knowing the
characteristics of the psychological development according to the age, the possibility of the assessment of the
children with general developmental disorder is reflected in the article. Taking into consideration of
developmental signs, the vitality of collecting of individual learning programs for a child and the assessment
tools which can be applied are interpereted comprehensively in the article. During the pre-school age, the child
can distinguish himself from others, begins to develop gender identity, understands whether he is a girl or a boy.
In children with autism, the concept of I, myself, the use of the personal pronoun I is something we do not often
encounter.

Keywords: Autism, development, setback, assessment, object permenance, eye contact, stereotypical behaviours

Giris

Moktabaqador yas dovrii 3-6 yaslari ohato edir. Bu dovr usagin ontogenetik inkisafinda oldugca
ohamiyyatlidir. Moaktabagodor yas dovriinds usagin inkisafinda shomiyyatli dayisikliklar bas verir, nitq inkisaf
edir, oyun aparici faaliyyats ¢evrilir, usagin sosiallagmasi, {insiyysti, miinasibatlor sistemi formalagir. Bu dovrdes
usaq inkisafinda miisahide edilon longimolor ciddi sabablorden qaynaqlanir. Bu aragdirildiqda ise ortaya cixan
sobablordon birido Autizm Spektr Pozuntusudur.

DSM 5o gora Autizm Spektr Pozuntusu olan usaqlar 6z duygularini, maraqlarini boliise bilmir, tinsiyats gira
bilmir, nitqin gecikmasi miisiihido olunur, g6z kontakti vo badon dilindon istifado etmokdo ¢otinliklor, xayali
oyunlarin olmamasi, yasidlari il oyun oynaya va iinsiyyat qura bilmomoak, tokrarlanan harakatlorin vo oyunlarin
olmasi, sabit maraq dairasinin vo kigik doyisikliklor qarsisinda agir1 reaksiyanin verilmoasi kimi xiisusiyyatlorin
olmasi ilo 6ziinii gostarir. Bu olamatlor iss 6zilinii ii¢ yasa qodarki dovrds gostarir (Aydin, 2008).

Yuxarida sadalananlardan aydin goriiniir ki, ¢ox genis inkisaf sahslorini shats edon va on vacib saho olan
iinsiyyetin inkisafindaki axsaqliglar ASP nun giindslik hoyatinin ayrilmaz hissasina tolimin ke¢gmasini sart qoyur.
Mohz iinsiyyat bacariglarmin zsif inkisaf etmosi moktabaqadar yasli autizmli usaqlarin iimumi inkisafini geri
salir. Beloki oyun, monin, cinsi kimliyin inkisafi, emosianal diisiinconin inkisafini linsiyyat bacariglari tomin edir.
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Unsiyyat bacariglarmin zaifliyi iso biitiin bu saholords axsaqliglar yaradir (Prizant, 2019).

ASP nin yasa goro xlisusiyyatlori asagidaki kimidir:

Alt1 - 24 ayliq olamatlor: {izo giiliimsomo yoxdu, bir yasin1 kegmasino baxmayaraq adina reaksiya yoxdur, sag
ol, al ¢alma kimi sads toqlid tapsiriglar1 eds bilmir, isars barmagindan istifado edorok no ehtiyaclarini, no do sosial
maragini ifado edo bilmir, ilk sosial oyun olan "ci-ci" oyununa reaksiya yoxdur, "canlanma kompleksi*'nin
yoxlugu, nitqdo gecikmo (18 ayliq olmasina baxmayaragq kolimoalarin yoxlugu), asya davamliliginin inkisaf
etmamosi, birinci va ikinci tokrarlanan davraniglarin israrla miisahide olunmasi 6ziinii gostarir. Osya davamlilig
asya goOziimiiziin 6niindan itss bela onun var oldugunu diisiine bilmokdir.Ogor usagin goziiniin qarsisinda sevdiyi
osyani gizlotsok usaq onu axtarirsa bu ogya davamliliginin inkiaf etdiyinin gostoricisidir. Bozon usaq ya heg
reaksiya vermir, ya da aglayib qisqirmaga baslayir. Hor iki halda ogya davamliliginin inkisaf etmadiyini deyirik.
Osya davamliligi 8 aydan etibaron inkisaf etmoyo baslayir, 24 ayinda iso inkisafin1 tamamlayir. Birinci
tokrarlanan reaksiyalar 0-6 ayliq dovrdo Oziinii gostormlidir. Burada horokotlor tomamilo badons yonolib.
Masalon, barmagini amma, ollori goézii qarsisinda ¢evirma vo s. Halbuki bu davraniglari biz ASP da daha boyiik
yaslarda belo miisahido edirik. Otrafi dork etmods 6nomli yol qot edo bilmoyan usaqlar birinci tokrarlanan
horokatlor periodunda ilisib galirlar. ikinci tokrarlanan horokotlords (6- 12 ay) iso xarico yonolmis tokrarlar var.
Beloki usaq olindaki qasig1 dayanmadan masaya vurur, masadaki kubiklori yers atir. Bu zaman ¢ixan sasdon usaq
zovq alir. Buna bozor davranislart sonraki yas morhalslorinde sahid oluruq. Bu iso duygularin vohdst halinda
calismadiginin vo usagmn sensor sistemindo pozuntunun oldugunun gostoricisidir. Bu da birbasa gavrama
prosesini ¢atinlogdirir, usagin yasa uygun bilik vo bacariglart menimsamasine mane olur (Ozbey, 2011).

24- 36 ayliq gostaricilar:

2 yasima golmosine rogmon ciimlo qura bilmir, on yaxs1 halda tok tok sézlorden istifado edir, yasidlan ilo
oyun oynamir, tokliye istiinliik verir vo onun sahasine daxil olmag olduqca ¢atindir. Oyuncaglar1 magsadyonlii
istifado etmir, eyniliyi (eyni gida, eyni yol, eyni geyim va s) sevir.

Taqlid bacariglarinin inkisaf etmomosi, (hansiki alt1 aydan etibaran toqlid bacariqlar inkisaf etmoyo baslayir)
usaqlarin oyun oynaya bilmomasi ils naticalonir.

Yuxarida sadalananlarin hamisi eyni usaqda olmaya bilor. Ogor bu slamatlorin bazilorini bela valideyn
miisahids edirso usagin inkisafini miioyyan etmok tigiin miitloq miitoxassiso bas vurmalidir (Dikmen, 2012).

Bozon usaqlarda texnoloji vasitalora (telefon, planset, kompyuter) haddon artiq maraq miisahids edilir vo bu
vasitolorlo bagli molumatlar1 vo isloyis torzlorini yasidlarindan forqli bigcimdo, olduqca tez monimsayirlor.
Qoyduglart agyani, getdiklori yolu ¢ox yaxsi yadda saxlaya bilirlor. Yuxarida sadalanan spesifik olamatlorlo
yanasi bu xiisusiyyatlori 6vladlarinda miisahido edon valideyn digor slamatlori gérmozdon golir. Xiisusilo geyd
etmok lazimdir Ki. Bu xiisusiyyatlor valideynlori ¢agdirmamali, miitoxassislo goriisti ertolomamalidir.

Biitiin yuxarida sadlananlar nozoro alinaraq usagin doyorlonirilmosi toskil olunmalidir. Beynoxalq
doayarlondirma sisemloride mahz bu sokilds qurulub. M - CHAT testi, Portec, Autism Checklist, PEP- R, AGTE
vo basqalarindan istifado ederok doyrlondirmoni qura bilorik. Dayarlondirmoni aparmaqla borabor, alinan
naticalari diizgiin giymatlondirmok va program tartib etmok ohomiyyatlidir (Darica, Abidoglu, Gumuscu, 2011).

M - CHAT testi 18- 36 aylhq usaqglar ilo aparilir. Umumilikds 23 maddodon ibaratdir, toxminan 15 - 20
doqige orzindo aparilir. Testdo yer alan 23 maddonin har hansi iigiindos, vo ya alti kritik maddenin ikisinda
ugursuz olan usaq ASP riski altina girir. Suallara usagin anasi1 vo ya usaga baxan soxs cavab verir. Testda verilon
suallar asagidaki bagliglar1 aragdirmaq mogsadi dasiyir.

« insanlarla iinsiyyat qurmaq

« empatiya hissi

» bodon dilindan istifado

« doyisikliklors adaptasiya

« ogyalardan istifads

« dinloma

« dad, goxu, ve toxunma analizatoru
« gorxu ve gorginlik

« s0zIii linsiyyot

« geyri verbal {insiyyat

Naticalor normal, yiingiil, orta, siddstli formada analiz edilir. Digar ohomiyyatli testlordon birido PEP -R dir.
PEP- R testi 174 maddaden ibaratdir. 0 - 12 yas arasi usaqlar ilo aparilir. Test bir ne¢a giin arzinds aparilir. Ciinki
maddslorin ¢oxlugu usagi yora bilor vo bu naticalors tasir edor. Bu testdo hor sahonin inkisaf yasi miioyyen
olunur eyni zamanda usagin inkisaf yasi miiayyan olunur. Masalan, ola bilar ki, test bes yasinda usaqgla aparilir.
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Amma testin noticosine goro usagin inkisaf yasi tigdiir. Test yeddi inkisaf sahosini (taqlid, gavrama, inco motor,
boyiik motor, ol - goz kordinasiyasi, verbal va geyri verbal nitq) vo dérd davranig sahasini (Oyun vo materiallar,
emosional reaksiyalar, dil vo miinasibot) arasdirir. inkisafin1 yasmna uygun formada keciron usaq sadalanan
sahalords ahongli, tarazlasmis inkisaf gostorir. Autizm Spektr Pozuntusu olan usaqlar da iss bu sahalor arasindaki
taraziliq, slaqo pozulmus olur. Testin naticosine uygun tortib olunmus tolim proqrami bu sahslor arasindaki
balanslagdirilmig inkisafi tomin edir.

Bozi bacariqar var ki, halo tam inkisaf etmoyib, ancaq kigik miidaxils ilo barpa olunacagi mimkiindiir. Pep
- R testinin iistiin cohoati ondan ibarotdir ki, noticalor islonon zaman bu haqda da molumat ala bilirik. Bu inkisaf
etmok do olan sahaloari tortib olunmus programa slava edesrak, inkisaf prosesini siiratlondirs, dyranilon bacariglarin
siyahisini artira bilorik (Yavuzer, 2019).

Usagin psixi inkisafinda moktabagodar yas dovriiniin miistasna rolu vardir. Nozars alsaq ki, bu dévrds aparict
foaliyyat oyundur vo oyun inkisaf etmokds olan beyin ii¢lin avoz olunmaz vasitadir bu sababden bu dovriin
ohomiyyati xiisusilo vurgulanmalidir. Autizm Spektr Pozuntusunda oyun bacariglarinin inkisafi qonastboxs
olmamasi miixtolif sobabloro baglidir. Toglid vo linsiyyat bacariglarinin zoif inkisafi usaqglarin oyuna daxil
olmasina mane olur. Bu iso birbasa sosiallasmanin, 6yronmanin zaif inkisafina gotirib gixarir.

Moktabaqadar yas dovrii (3-6 yas) nitgin tosokkiilii dovridiir. Autizm Spektr Pozuntusunda nitq bacariglari
kifayyat godor inkisaf etmir. Autizmli usaglarin nitqindo exolaliya (tokrarlanan nitq) diqqoti gokir. Umumilikdo
usaqlar da nitqin yeni formalasdig1 dévrds exolaliya miisahids olunur. Amma bu olduqca qisa miiddsti shats edir.
Autizm Spektr Pozuntusunda iso exolalik nitq uzun zaman davam edir, diizgiin miidaxils ilo ardan qaldirilir.
Usagin koqnitiv inkigafi tomin olunduqca anlamasi artir vo exolalik nitq aradan ¢ixir. Bu iso iinsiyyati
formalagdirir (Persson, 2012).

Moaktaboqgader yas dovriinde usaq 6z menini digarlerindon ayira bilir, cinsi kimlik inkisaf etmoys baslayir,
0ziinlin qi1z vo ya oglan olmasini anlayir. Autizmli usaqlarda man, 6ziim anlayisi, mon soxs avazliyinden istifado
six garsilasmadigimiz magamdir. Monoton nitga sahib olan autizmli usaqlarda menim, 6ziimiin anlayigi inkisaf
etmadiyi li¢iin monsubiyyat hissi do formalasmaqda gecikir. Onlar digqgatlorini ¢okon agyanin kimo aid olmasina
mohal goymadan onunla istodiyi kimi davrana bilirlor. Bu iso usagin sosiallasmasina ongol yaradan
durumdur. Qaydalara mohal qoymadan harokat edon usaq yasidlari torafindon goibul edilmir, konarlasdirilir.
Cinsi kimliyin inkisafi iso Autizm Spektr Pozuntusunun daha yiingiil formalarinda inkisaf eds bilir. Cinsi kimliyin
zoif inkisafina baxmayaraq bu yas dovriindo cinsi tolimin verilmosi asas sortdir. Bu usagin tohliikasizliyi vo
istismardan gorunmasi iign vacib mogamdir (8).

Autizmli usaglar ticlin bu dovriin shamiyyati olduqca boylikdiir. Beloki bazon valideynlor erken usaqliq
dovriinds 6vladlarinin diagnozunu gabul etmokds psixoloji ¢atinlik ¢akir, bu dovrds usaqglar1 talima coalb etmir.
Zaman kegdikco usagin yasi iralloyir vo yasidlarinin inkisafindan shomiyyatli deracads segildiyinin sahidi olur va
mohz bu dévrdan usagi tolimo calb edir. Moktoboaqgadoar yasli usaglarin inkisafina nazor saldiqda goriiriik ki, onlar
bu dovrds "mon moarkozgi" olur, artiq ciimlo quraraq danisir, rollu oyunlar oynayir, eqosentrik nitqs va diigiincoya
sahib olur, daxili nitgi formalasir va S. Bas bu yas dovriindo autizmli usaglarda bu xiisusiyyatlor olurmu? Sgor
olmursa bu xiisusiyyatlori inkisaf etdirmok miimkiindiirmii? Bildiyimiz kimi Autizmli usaqlarin diaqnostikasi
hokim psixiatr torafindon aparilir (9). Artiq usaq psixoloqa, pedagoga miiracist etdik do diagnozunu almis olur.

Tolim prosesinin  diizgiin toskil olunmasi aparilan doyorlondirmodon asihidir. Beloki mohz bu
doyarlandirmanin sayasinds usaq li¢lin proqram tartib olunur. Tartib olunan proqram ii¢ va ya alt1 ayliq miiddato
tutulur.

Yaxst olar ki, tortib olunmus program haqqinda valideyn do moelumatlandirilsin. Bels oldugda valideyn
ovladi ilo bu miiddoetds no edilocok vo hansi inkisafi gozlomoli olacagimi bilocok vo slave gozlontilors
girmayacok. Bozon valideynlor qisa miiddstdo pedaqoq vo ya psixologdan fovgelads doyisiklik etmasini
gozlayirlar (10).

Aparilan doyerlondirmonin gonastboxs kegmasi iiglin miitoxassis usaq psixologiyasini derindon bilmalidir.
Ciinki doyarlondirms saglam psixi inkisafin gostaricilorine uygun olaraq aparulir. Dayarlondirmads usaq yalniz
yas1 ¢argivasinda qiymatlondirilmamalidir. Ovvalki yas dovriniin inkisaf gostaricilori miitlaq nozars alinmalidir.
Cox hallarda inkisaf longimasi olan usaqlarda bels bir voziyystlo qarsilasiriq. 4 yasli usaq otrafindaki agyalar1 tez
tez agzina aparir.

Ogsyalar1 tamimaq Ug¢iin edilon bu davranis toxmninen yas yarimligdan sonra miisahido edilmir. Biz dord
yasinda usaqda bu halla qarsilasirigsa tobii ki onun digor inkisaf gostoriciloride mohz homin asagi yas qrupuna
uygunluqu qagmilmazdir. Pedaqoglarin, valideynlarin miisahide qabiliyystinin olmas1 va inkisaf gostaricilerinden
xobardar olmasi usaga erkon miidaxiloni tomin eds bilor. Bu isa inkisafi siiratlondirar, shomiyyali dayisikliklar
yarada bilar (11).
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Pedagoqun va psixoloqun ASP ilo bagca, moktob vo ya reabilitasiya morkozinds iiz iizo ¢aligmasi va bu
calismanin ugurlu olmasi ticlin ham usaq psixologiyasini, ham ds pedaqogikani dorinden bilmasi sortdir. Ciinki
inkisaf gostaricilorini nozors alarag talim prosesinin togkili xiisusi ustaliq talob edir (12).

Noatico
Moktoboqgador yas dovriindo usaqglarin psixi inkisafi siiratlo inkisaf etmoys davam etdiyi iiglin bu dovriin
miitoxassis torafindon dorindon bilinmasi va beynalxalq doyarlondirma sistemlorindon xabardar olmasi vacibdir.
Bu doyearlondirme vasitalori usaqla fordi sokilde islomays, onlar {igiin inkisaflarina uygun formada program
tutmaga komok etmis olacaq. Bir sira vacib noqteyi nozordon izah olunmus yas xiisusiyyotlori miitoxassislora
istigamat verarok diizgilin doyarlondirmays gotirib ¢ixardacaq.
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IMMUN SISTEMI VO QICS-in YARANMA SOBOBLORI

Xiilasa

Bir orqanizmo ugurla daxil olan mikroorqanizmlor vo ya toksinlor tobii immun sisteminin hiiceyralori vo
mexanizmlori ilo qarsilagir. Anadangalma immunitet usaga valideynlardon kegir. Digor hallarda isa immunitet
insanin kegirdiyi yoluxucu xastaliklordon sonra yaranir. Masalan, insan usaqliqda qizilca, gdy Oskiirak, Su ¢igayi
kimi xostoliklorini kegirirso, 0 bir daha homin xostaliya tutulmur, ¢iinki onun ganinda homin xastaliya
qars1 xiisusi maddo omolo golir vo zohari zorarsizlogdirir. Organizm bdyiidiikco onun immunoloji xiisusiyyati
formalagsmaga baslayir. Peyvond etmoa prinsipi (immunizasiya da deyilir) immunitet sistemini stimullagdirmaq va
bu orqanizmls alagali xastaliys yol agmadan miioyyon patogenlora garst xiisusi toxunulmazligi inkisaf etdirmok
ticiin bir patogendon bir antigen daxil etmoakdir.

Acar sozlar: immunitet, immun sistemi, QICS, peyvand, organizm
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Immune system and causes of AIDS

Abstract

Microorganisms or toxins that successfully enter an organism are encountered by the cells and mechanisms
of the natural immune system. Congenital immunity is passed from parent to child. In other cases, immunity
develops after a person has contracted an infectious disease. For example, if a person suffers from diseases such
as measles, whooping cough, and chickenpox as a child, he or she will not be infected again, because a special
substance is formed in his or her blood against the disease and neutralizes the poisonous elements. As the body
grows, its immunological properties begin to take shape. The principle of vaccination (also called immunization)
is to introduce an antigen from a pathogen to stimulate the immune system and develop specific immunity
against certain pathogens without causing the disease in this organism.

Keywords: immunity, immune system, AIDS, vaccination, organism

Giris

Orqanizmin vacib sistemlordon biri immune sistemidir. O, orqanizmin miixtalif infeksion agentlordon
spesifik miidafiosini tomin edir. Immunitetin iki ndvii var: anadangolmo (ndve moxsus olur) vo sonardan
gazanilan adaptiv (fordo moxsus olur). Hor iki alt sistem funksiyalarim1  yerina  yetirmok ti¢iin humoral
toxunulmazliq vo hiiceyra vasitociliyi toxunulmazligindan istifado edir. Insanlardaki gan-beyin maneosi, gan-
beyin boslugu maye maneasi vo banzor maye-beyin manealori, periferik immunitet sistemini beyini qoruyan
neyroimmun sistemdon ayirir.

Anadangolmoe immunitet ndviin irsi slamatidir. Masalon, dovsan va yaxud it polimetit xastaliyinag, insan isa
iribuynuzlu garamalin guma xostaliyino tutulmur. Bir orqanizmo ugurla daxil olan mikroorganizmlor vo ya
toksinlor tabii immunitet sisteminin hiiceyrolori vo mexanizmlari ils qarsilagir. Anadangslms immunitet usaga
valideynlardon kegir. Dogusdan immunitet sistemindoki hiiceyralor mikrob patogenlarinin yaratdigi molekulyar
quruluglar tanimagq {igiin niimuns tanima reseptorlarindan istifads edirlor. Patogenlor ii¢iin tipik molekullar askar
edon germline kodlanmig ana sensorlardir. Bunlar asason dendritik hiiceyroalor, makrofaglar, monositlor,
neytrofillar va epitel hiiceyralari kimi tobii immun hiiceyralari tarafindon ifads edilon ziilallardir. Diger hallarda
iso immunitet insanin kegirdiyi yoluxucu xastoliklordon sonra yaranir. Bu qazanilmis immunitetdir. Anadangslmo
vo yaxud kegirilmis xastalik naticesinds qazanilmis immunitets tobii immunitet deyilir. Tabii immunitet o vaxt
omolo golir ki, insan homin xastaliyi kecirir. Masalon, insan usaqliqda qizilca, gdy oskiirak, su ¢i¢oyi kimi
xastaliklarini kegirirsa, o bir daha hamin xastaliya tutulmur, ¢linki onun ganinda hamin xastaliya qarsi xiisusi
maddo amola galir va zohari zararsizlogdirir (Xaitov, 2009).

Tabii passiv immunitet iso ananin qan ilo plasenta vasitasilo kecorak doliin qanina disiir vo dolds amalo
galir. Passiv immunitet ananin siidii ilo do kega bilir. Mosolon, skarlatina, difteriya vo s. Lakin 1-2 il ke¢dikdon
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sonra homin antitellor dagilir, orqanizmdan tadricon ¢ixir vo usaq homin xastaliklors tez bir zamanda yoluxa bilir.

Miixtslif maneslor, orqanizmlori mexaniki, kimyavi vo bioloji maneslor do daxil olmagla, infeksiyadan
goruyur. Oksor yarpaqlarin Kkutikula hissosi, hosoratlarin ekzoskeletonu, xarico qoyulmus yumurtalarin
qabiqlari, membranlart vo dori infeksiyaya gars: ilk hiicum xotlari olan vasitalorin goriiniisii. Bununla birlikda,
organizmlorin miihitindon tamamilo mohiirlono bilmadiyi {iglin digor sistemlor (agciyarlor, bagirsaqglar vo
genitouriya sistemi) kimi badon agilislarini qorumaq iigiin  foaliyyat  g0storir. Gz yaslar1 va sidik axan
horokot patogenlori do mexaniki olaraq ifraz edir, tonoffiis vo mode-bagirsaq traktindan ifraz olunan
mikroorqanizmlori toloys salmaga komok edir.

Kimyovi maneslari do infeksiyadan goruyur. Dari v tonoffiis yollar1 B-defensinlor kimi antimikrob peptidlori
ifraz edir. Tipiircok, goz yasi lizozim vo fosfolipaza A2 kimi fermentlor do antibakterial maddoslardir. Madada
mada tursusu, gobul edilon patogenlora qarsi giiclii bir kimyovi miidafia rolunuoynayir.

Modos-bagirsaq traktinin daxilinds, miitonasib flora gqida vo mokan iiciin patogen bakteriyalarla rogabot
apararaq bioloji manea rolunu oynayir vo bozi hallarda pH vo ya mévcud domir kimi miihitdoki gortlori doyisdirir.
Lakin, oksar antibiotiklor qeyri-spesifik bakteriyalar1 hadofladiklori vo gobeloklars tesir etmadiyi iiclin agizdan
galon antibiotiklor gdbaloklarin "¢oxalmasina" sabab ola bilar (Xaitov, 2018).

Adaptiv (vo ya gazanilmig) immunitet, miioyyan bir patogens ilk reaksiya verdikdon sonar immunoloji
yaddas yaradir. Miioyyan bir patogens ilk reaksiya verildikdon sonra, eyni patogenla novbati qarsilasmada daha
¢ox reaksiya dogurur. 9lds edilon bu immun proses peyvondin asasini togkil edir.

Leykositlor miistaqil, tok hiiceyrali orqanizmlor kimi faaliyyst gostorir vo dogus immun sisteminin ikinci
goludur. Bu hiiceyrolor, olaqo vasitesi ilo daha boylik patogenlors hiicum edorok ya da mikroorqanizmlori
oldiirarok patogenlori miioyyonlosdirir vo aradan qaldirir. Dogulmus hiiceyralor da limfoid orqan inkisafinda vo
uygunlasma immunitet Sisteminin aktivlogsmasinda vacib vasitagidir.

Faqositoz patogenlor va ya hissaciklori biirliyan va ya yeyan fagositlor adlanan hiiceyralar tarafindon hoyata
kegirilon hiiceyrs i¢i toxunulmazligin vacib bir xiisusiyyatidir. Faqositoz iimumiyyatlo patogenlari axtaran orqani
patrul edir, lakin sitokinlor torofindon miioyyan yerlora cagirila bilor. Bir patogen bir faqosit torafindon
tutuldugdan sonra bir fagosit adlanan hiiceyra daxili bir vesikiila gapilir va sonradan bir phagolysosome meydana
gotirmoak iiciin lizosoma adlanan basqa bir vesikiil ilo birlosir. Patogen, hozm fermentlorinin faaliyyetindon vo ya
sarbast radikallar1 faqositoza buraxan tonsffiis partlamasindan sonra oldiiriiliir. Faqositoz, qida slde etmok {igiin
bir vasite kimi inkisaf etdi, lakin bu rol patogenlorin miidafio mexanizmi olaraq daxil olmasini tomin etmak {igiin
faqositlords genislondirildi. Faqositoz, ehtimal ki, ana miidafissinin on qodim formasini tomsil edir, ¢iinki hom
onurgali, hom do onurgasiz heyvanlarda faqositlor miioyyon edilmisdir (Spikett, 2019).

Badonin har tarafine hiicum edon patogenlorin ardinca gedon faqositlordir. Neytrofillor normal olaraq gan
dévraminda olur vo {imumi dévran edon leykositlorin 50%-don 60% -ni toskil edon! vo neytrofil-qatil neytrofil-
cager altpopulyasiyalarindan ibarat olan oan ¢ox bol faqosit noviidiir. iltihabin koskin dovriinda, xiisuson da
bakterial infeksiya naticasinds neytrofillor kemotaksis adlanan bir prosesds iltihab yerine dogru harokst edirlor vo
imumiyyatls infeksiya yerina galon ilk hiiceyralordir. Makrofajlar toxumalarin igarisinds yasayan va fermentlar,
ziilallar vo sitokinlor daxil olmaqla ¢ox sayda kimyovi maddo istehsal edon ¢ox yonlii hiiceyralordir, eyni
zamanda kohnalmis hiiceyralorin tomizloyon vo antigen toqdim edon hiiceyralor kimi ds istirak eds bilarlor.

Siini aktiv immunitet saglam adama va yaxud heyvana xastolik toraden mikroorqanizmlarin zaiflomis
kiitlosini vo yaxud mikrob zohori-toksinini yoluxdurdugdan sonra amoalo golir. Bu preparatin vaksinindon
kogiiriildiikdon sonra homin adam o xastsliys yiingiil firmada tutulur, orqanizmds antitel amols galir. Siini passiv
immunitet- organizmo xostoliklordon mikrob vo onun zohari olan antitel vo antitoksin olan zordab kogiiriiliir.
Zordabi baglica immunlasdirilmig at qanindan alirlar. Passiv immunitet 1 aydan ¢ox orqanizmds qalmir, 6ziini
organizmda zordabi kogiiron Kimi gostarir. Vaxtinda zordabi kogiiriilmasi 1 ¢ox agir xastoliklorin tez 1 zamanda
qarsisini alir. ©gar vaxtinda zordab vurulmazsa, insan xastoliys tutuldugu zaman organizm homin xastaliya qarsi
antitel hazirlaya bilmir vo naticado 6liir.

Immunitet sistemi spesifikliyi, induksiyasizlif1 vo uygunlasmani ohato edon yiiksok tosirli bir qurulugdur.
Bununla birlikds, insan orqanizminin miidafissinds ugursuzluqlar meydana ¢ixir veo {i¢ genis kateqoriyaya diisir:
immun ¢atismazligi, otoimmunitet vo hassasliq.

Immun catismazhigi, immunitet sistemi adi haldan daha az aktiv olduqda tokrarlanan vo hoyati tohliiko
yaradan infeksiyalara sobob olur. Insanlarda immun catismazligi ya agir birlosmis immun catismazlig,
HIV / AIDS kimi gazanilmis sortlor vo ya immunosupressiv dormanlarin istifadesi kimi bir genetik xostoliyin
naticasi ola bilar (Spikett, 2019).

Birincili immun ¢atismazligi sindromlart immun sistemin irsi vo anadangslmo qiisuru naticasinds yaranir.
Defektin lokalizasiyasindan vo pozulma saviyyesindon asili olaraq, ilkin immun ¢atismazlig1r sindromlariin
asagidaki formalar1 ayird edilir: humoral, hiiceyroavi, qarisiq.
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Humoral immun ¢atismazligr sindromlar1 B-limfositlorin amolo golmasi va diferensiasiyasi proseslarinin
pozulmasi naticasindo yaranir. Hiiceyrovi immun ¢atigmazligi sindromlar1 T-limfositlorin amalo golmasi vo
diferensiasiyast proseslorinin pozulmasi naticesinds meydana ¢ixir. Qarisiq immun c¢atismazligl sindromlari
zamani hom markazi, hom do periferik limfoid toxuma hipoplaziyaya ugradigina gore humoral vo hiiceyravi
immun cavab paralel suratds zsifloyir.

Ikincili immun g¢atismazligi sindromlar1 ontogenezin miixtolif morhalolorindo endo- vo ekzogen amillorin
immun sistema tasiri noticasindo meydana ¢ixir. Etiologiyast oldugca miixtalifdir: qidalanmanin, hozm prosesinin
pozulmasi, stialarin tasiri, badxassali sislor, virus infeksiyasi, ziilal itkisi (masalon, nefrotik sindrom), sarkoidoz,
uremiya, leykozlar, limfomalar, timoma, immundepressantlarla miialico va s.

Hal-hazirda ikincili immun c¢atismazligi voziyyotlori arasinda qazanilmis immun g¢atigmazligi sindromu
(QICS) genis yayilmisdir. QICS immun sistemin retrovirusla — insan immundefisiti virusu (IIV) ilozodslonmosi
noticosindo meydana cixir. Infeksiya monbayi xosto insandir. Xostolik osason cinsi, parenteral, transplasentar
yolla vo ana siidii ilo otiiriiliir. QICS-in tozahiir formalar1 6ziinii goxsayli opportunistik yoluxucu vo qeyri-
yoluxucu xostoliklarls biruze verir. Sado sokildo desak, bu virusa yoluxmus insanlarin immun-miidafio sistemi
koskin zoifloyir vo onlar bir gox xostoliklora asanligla tutulurlar. Bu xostoliklor &liimlo noticalonir. HIV virusu
gana yoluxduqdan sonra uzun illor slamatlor miisahido edilmoys vo insan 6ziinii yaxst hiss edo bilor. Bozi
hallarda HIV pozitiv soxsin 8 yaxud 10 il aras1 QICS-5 tutulmadig1 goriilmiisdiir. Yoluxma bas verdikden on az 3
ay sonra aparilan ELISA testlori an dogru naticoni gostarir (Oztiirk, 2014).

Xostoliyin hazirda letalliq gostericisi 100%-dir. Xasto anadan usaga bu xastolik laktasiya yolu ilo do kegir.
Umumiyyatlo QICS xostoliyi kisilordo qadinlara nisboton 15-20 dofo cox rast golinir. Narkomanlar iso
homoseksuallardan sonra ikinci yeri tuturlar — 20-25%. Bundan sonra iso xastalikhemofiliyali xastalords vo digor
qan resipientlorindo, tosadiifi heteroseksual slagolords olan goxslords va s. rast golinir. Toxminon 6% hallarda iso
infeksiyanin yoluxma manbayi agkar oluna bilinmir (kriptogen).

QICS-li xosto soxslordo va eloco do virusdastyicilarda bu xostoliyin viruslart on ¢ox ganda, spermada,
beyindaxili likvorda olur. Organizmds olan diger maye va ifrazatlarda, o climlodon do agiz suyunda, goz
yaslarinda, vaginal sekret mayesinda HIV virusuna ¢ox az rast galinir.

Immun sisteminin virus menseli infeksion xostoliyi olan QICS immun sistemin tam depressiyasina, sorti-
patogen (mosalon, pnevmosist pnevmoniya) infeksiyalara qarsi orqanizmin iimumi miigavimatinin kaskin
zaiflomasing, onkoloji xastaliklarin (masalon, Kaposi sarkomasi) inkigafina vo s. bu kimi agir vaziyyatlora gatirib
cixarir Ki, biitiin bunlar da 6liimlo noticalonir. QICS hal-hazirda praktik olaraq diinyanin biitiin 61kelerinde vardir
va boyiik siiratls do artmaqda davam edir. Bels hesab edilir ki, har il yoluxmus vo xasto soxslorin say1 2 dofo artir.

Xostoliyin nozologiya cohatdon adi aslindo HIV infeksiyasidir (HIV — Human Immunodeficiency Virus, yoni
iV — Insan Immuncatismazliq Virusu). QICS isa bu infeskiyanin sonunda, onun agirlasmasi va son naticasi kimi
meydana ¢ixan bir olamotdir. Lakin bu infeksiyanin ilk dofs Syronildiyi vaxtdan etibaron onun adina QICS
deyildiyi tigiin bu giina godar do bu xastaliyin adlandirilmasinda bu termindon istifads edilir (5).

HIV bu yollarla kegmoz HIV/QICS giindolik tomaslarla, eyni otaqda olma, eyni moktobdo oxuma, eyni
havada nofas almaq kimi yollarla yoluxmaz. HIV saglam doriden kegmoz. Bundan olave, HIV/QICS bu yollarla
da kegmoz: ol sixma, doriys toxunma, oxsama, qucaqlama, tipiircok, goz yasi, tor, asqiriq, oskiirak, sidik, nacis,
yemoklar, ickilor, gongal, gasiq, stokan, gab, telefon va s., tualet, dus, tizma hovuzu, deaniz, sauna, hamam vs s.
agcaqanad va digar bocaklarin sancmasi, HIV pozitiv soxs ilo eyni miihitds pisik, it vo digar heyvanlarla birlikdo
yasamaq (6).

HIV-a yoluxdugdandan sonra, xastaliyin alamatlori soxsin hayat sartlorine va badon miigavimatine miivafiq
olaraq bir nego il iginda, hatta bazon daha uzun miiddat sonra ortaya ¢ixa bilor. HIV yoluxdugu orqanizmds
miixtolif hiiceyralors, xiisusilo CD4+ qan hiiceyralorine yerlogorok c¢oxalir. Zoror goéron CD4+ hiiceyralori
getdikco azalir vo bunun noticasi olaraq badonin immun sistemi zsifloyir.Badon miiqavimeati zaifloyon xostado
normalda zararsiz olan, yiingiil kegon ya da nadir rast galinon bazi xastaliklor meydana ¢ixir (7).

Ayrica limfa vazlerinde boylimslor, agiz vo doride tokrarlanan uguq, yara vo lokolor, sababi bilinmoyon
davamli qizdirma, geco torlomalori, ¢oki itkisi, ishal, dskiirok kimi simptomlar miisahido edilir.Vorom vo diger
bakteriya, gobalok xastaliklorinin yaranmasi tigiin infeksiyalar ortaya ¢ixir. Kaposi sarkomasi va bazi limfomalar
da HIV infeksiyasini gostoran shomiyyatli slamatlardondir. Qati diagnoz tigiin anti-HIV (ELISA)testi edilir.

HIV-don miidafis tisullar1 asagidakilardir (8):

- Qorunmadan cinsi alaqoys girilmomalidir. Prezervativin méhkom olmasina digqst edilmsli, prezervativ
zorar vera bilocoyi tigiin vazelin kimineft osashi stiriskonlosdiricilor istifads edilmomslidir. Qadin va kisi
prezervativi vo ya iki kisi prezervativi birlikdo istifado edilmomalidir. Bu, siirtiinmoni artirdigina gors
prezervativin cirilmasina sobab ola bilar.

- Qan kogiiriilmosi zaman1, QICS testi edilmomis gan qoti sokilda istifads edilmomalidir.
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- Dezinfeksiya edilmomis spris, iyna, carrahi alatlor, {ilgiic, qay¢i, stomatologiya alatlari, akupunktur iynalari
gotiyyan istifado edilmomolidir. Tok istifadslik vasita-vasaitlor yenidon istifado edilmomali, istifads edilon alstlor
dezinfeksiya ya da sterilizo edilmalidir.

- HIV pozitiv olan soxs testin naticasini dyrandikdon sonra gatiyyan gan bagislamamalidir.

- HIV-li sperma mayesi, genital maye vo ganin yarali bir b6lgays tomasinin qgarsist alinmalidir.

- Virus yoluxmasinin qarsisini almagq iigiin agiq yaralar sargi ilo baglanilmalidir.

Hal-hazirda HIV-in miialicasi {iglin malum bir dorman méveud deyil, elmi baximdan HIV virusuna yapisa
bilon tok ziilal kompleksi Gp41 6ziinde HIV virusu ehtiva edon hiiceyralorin miidafis mexanizmi vasitasi ilo
virusun miioyyon edilib, yox edilmosino imkan tomin edir. HIV dasiyicis1 olan vo miialico olunmayan analarin
toxminon 30%-i virusu korpalorino do kegirirlor. Ogor ana yeni yoluxmusdursa ya da QICS-in iroli
marhalalorindadirse virusun korpays kecma ehtimali daha yiiksakdir. Virusun anadan kérpays kegmasi {i¢ sokilda
reallasa bilor: hamilolik zaman1 — Qan va plasenta yolu ilo yoluxur, dogum zamani — Qan yolu ilo yoluxur,
omizdirmo zamani — Ana Virus dasiyicisidirsa siidiinde HIV olur vo korpa siid vasitasi ilo virusa yoluxa bilar.
Umumi otoimmiin xastoliklor arasinda Hashimoto tiroiditi, revmatoid artrit, sokorli diabet tipi 1 vo sistemik
lupus eritematosus var. Immunologiya immunitet sisteminin biitlin aspektlorinin Gyronilmasini ohato edir.
Immunolojitolerantliq — organizmin miioyyonbir antigens cavab vermomok xassasidir. immunoloji toleranthigin
fizioloji, patoloji vo siini novleri ayird edilir. Fizioloji tolerantliq (autotolerantliq) orqanizmin 6z toxumalarina
immun cavabin olmamasidir. T- vo B-limfositlorin sathindo milyardlarla antigena qarsi reseptor oldugu halda,
bunlar arasinda autoantigenlari tantyan reseptorlarin olmasi siibhasizdir. Orqanizmin 6z antigenlorine  immun
reaksiyanin yaranmasinin qarsisini almaq ii¢iin - bir sira mexanizmlor formalagmigdir (9).

Patoloji tolerantliq zamani organizmin immun sistemi yad antigenlora — viruslara, bakteriyalara, parazitlora,
badxassali sis hiiceyralorine vo ya transplantata garsi immun cavab vermir. Patoloji tolerantliga asagidaki
hallarda rast golinir: immundefisit vaziyyatlori; T-supressorlarin haddon ¢ox foallagmasi; antigenlorin geyri-
effektiv anticisimlorlo “ekranlagmasi” noticosindo hamin antigena qarsi Sitotoksik hiiceyrovi immunitetin inhiba
olunmasi vo ya blokadasi; immun sistemin antigenlorlo hoddon ¢ox yiiklonmasi (qaraciyordo anomal ziilallarin
sintezi, amiloidoz, yaniqlar naticosinds ziilallarin denaturasiyaya ugramasi, ziilal torkibli miialica vasitalarinin
organizmo artiq migdarda yeridilmosi zamani miisahido olunur); sitotoksik T-limfositlorin apoptozu (mosalon,
sis hiiceyralorindo, Fas ligandin ekspressiyasi zaman1 miisahids olunur. Sis hiiceyrasinin Fas ligandinin sitotoksik
T-limfositlorin Fas reseptoru ilo birlasmasi bu limfositlarin apoptoz programini faallagdirir) (10).

Siini tolerantligin asasmni immun sisteminin foalliginin miixtalif vasitolorlo azaldilmasi togkil edir. Siini
tolerantliq organ vo toxumalarin transplantasiyasinin miivaffoqiyystli aparilmasi igilin, eloco do allergiya,
autoallergiya va s. vaziyyatlorin miialicasinds tatbiq olunur. Bu magsadls ionlagdirici radiasiyadan, sitostatiklorin
yiiksok dozalarindan vo immundepressantlardan istifads edilir.

Immunoloji tolerantligin pozulmasi autoimmun xestaliklorin inkisafi ilo naticolonir (11).

Usaq organizminin immun reaksiyalarinin formalagsmasi - Embrional inkisaf dovriindo doliin organizmindo
antitellor formalasmur. ilk 3 ayliqda kérpalor kegici xostoliklora tutulmur. Buna sobob ana orqanizmindon
alinan immun tellordir. Anadan plasenta vasitasilo antitel dasiyicisi - gammaglobulin dole kegir.

Organizm boyiidiikco onun immunoloji xlisusiyyati formalasmaga baslayir. 2-ci ilin sonunda 1 neg¢o immun
cisimciyi omoalo golir. Miiayyanloagdirilib ki, kollektivde bdyiiyan usaqlarda immun reaksiyalart daha tez
formalagir. Buna sobab iso, homin usaqlarda gizli immunlagma ehtimalinin ¢ox olmasidir. Saglam usaga xasto
usagdan xastolik toradicisinin zaif dozas1 diisiir, sonra toradicilor 6liir, usaq iso xostolonmir, ya da xostsliyi zaif
kegirir. Homin dovrde orqanizmds bu xastaliye garsi antitellor omolo golir. 10 yash usaglarda organizmin
immun xiisusiyyeati yaxsi inkisaf edir. 10 yasdan 40 yasina qader nisbi sabitlik dévrii olur. 40 yasindan sonra
organizmin immun xiisusiyyati azalir (12).

Noatica

Uzun miiddetli aktiv yaddas infeksiyadan sonra B va T hiiceyralarinin aktivlasdirilmasi yolu ilo alds edilir.
Aktiv toxunulmazliq da peyvend vasitasils siini sokilds istehsal edils bilar. Peyvand etmas prinsipi (immunizasiya
da deyilir) immunitet sistemini stimullasdirmaq vo bu organizmlo olagali xastoliys yol agmadan miioyyon
patogenlora gars1 xiisusi toxunulmazligi inkisaf etdirmok ii¢lin bir patogendon bir antigen daxil etmakdir.Bu
immun reaksiyasinin gosdon induksiyast miivaffoqiyyatlidir, ¢linki immunitet sisteminin tobii &zalliyini,
hassasligini da istifads edir. Yoluxucu xastalik insan shalisinda 6liimiin aparici sabablarindan biri olaraq galdigda,
astlama bosoriyyatin yaratdigi immunitet sisteminin an tosirli manipulyasiyasini tomsil edir. Viral peyvondlorin
oksariyyati canli gorginlagdirilmis viruslara asaslanir, bir ¢ox bakterial peyvond zorarsiz toksin komponentlari
daxil olmagla mikroorqanizmlorin hiiceyra komponentlarino osaslanir. Hiiceyrodonkonar peyvondlordon alinan
bir ¢ox antigen uygunlagsma reaksiyasina giiclii tosir gostormadiyi Ugiin bakterial peyvendlorin oksariyyati
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dogusdan immunitet sisteminin antigen toqdim edon hiiceyralarini aktivlegdiran va immunogenliyi artiran slava
kémakei maddoslorle tomin olunur.
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CTPOEHHME U KIIACCUO®PUKALUA BAKTEPUODAT'OB

Pe3rome
ITocne oTkpeiTHA siBNEHMM OakTeprodarnu [’ Ipemtp pa3Buil yIeHHEe O TOM, YTO OakTepruodaru maToreHHbIX

OaxkTepuii, SABIAACH WX NApaA3umamu, WrpalOT OOJBIIYI0 pONb B MaToreHese WH(EKIHHA, obecrednBas
BBI3ZIOPOBIICHHE OOJBHOTO OpraHM3Ma, a 3aTeM CO3JaHUS CHeMU(PUIECKOr0 MMMYHHTETa. JTO MOJOKEHHUE
MIPUBIIEKIIO K SIBIIEHUIO OakTeprodarny BHUMaHHE MHOTHX HCCIENOBaTelei, KOTOpble Mpearnoarai HalTH B
(harax BakHOE CcpeACTBO OOpHOBI ¢ Hambojee OMacHBIMU WH(GEKITMOHHBIMH OOJIC3HSIMH YEJIOBEKAa W KUBOTHBIX.
Bricokuil ypoBeHb clienMaNn3ainy, JOJITOCPOYHOE CYIIIECTBOBAHUE, CITOCOOHOCTH OBICTPO PETIPOAYIINPOBATHCS B
COOTBETCTBYIOIIIEM XO3SHMHE CIIOCOOCTBYET WX COXpaHEHHI0 B JAMHAMHYHOM OallaHCe Cpeau MIMPOKOTO
pasHooOpasus BUAOB OakTepuil B JIF000# mpupogHON 3kocucTeme. [IpoomKUTENbHOCT ATOTO MPOIIECCa MOKET
COCTaBIISITh OT HECKOJIBKUX MUHYT JI0 HECKOJIBKUX YacOB.
Knroueenie cnosa: supycul, bakmepuogazu, baxmepuu, Kiemx, napazumol

Z.G.Safarova
Research Institute of Medical Prevention
safarova@mail.ru

Structure and classification of bacteriophages

Abstract

After the discovery of the phenomena of bacteriophagy, D'Herelle developed the doctrine that bacteriophages
of pathogenic bacteria, being their parasites, play an important role in the pathogenesis of infections, ensuring the
recovery of a sick organism, and then creating specific immunity. This situation attracted the attention of many
researchers to the phenomenon of bacteriophagy, who expected to find in phages an important means of
combating the most dangerous infectious diseases of humans and animals. The high level of specialization, long-
term existence, and the ability to reproduce rapidly in the appropriate host contribute to their preservation in a
dynamic balance among a wide variety of bacterial species in any natural ecosystem. The duration of this process
can be from several minutes to several hours.

Keywords: viruses, bacteriophages, bacteria, cells, parasites

Beenenue

BakTtepuogaru (0T Ap.-Tped. «I0XKHUPaI0») BUPYCHI, H30UPATENHHO MMOpaKaroIIue OaKTepHaibHbIe KIIET- KU
u KieTku apxeil. Yame Bcero OGakTeprodaru pa3MHOMKAIOTCA BHYTPH OakTepuil M BBI3BIBaIOT uxsmsuc. Kak
npaBuio, OakTeprodar COCTOUT M3 OENKOBOM OOOMOYKM M T€HETHYECKOro MaTephala OJHOLENOYSHHOW WIN
nBytenodedHonykienHoBoi kucinorel (JJHK wmm, pexe, PHK). OOmast umcieHHocts OakTeprodaroB B
npupojic TPUMEPHO paBHa oOmIel uduciieHHOCTH OakTepuil (wactui). Bakrepnodaru akTHBHO y4acTBYIOT B
KPYrOBOPOTE XMMHYECKMX BELIECTB M HEPrHH, OKA3bIBAIOT 3aMETHOE BIHUSHHME HA SBOJIOLHIO MHKPOOOB M
OaxTepuil.

[ocne oTkpeITHS siBIeHuI OakTeprodaruu JI”Iperts pa3Buil yueHHEe O TOM, 4To OakTepruodaru naToreHHbIx
OakTepuid, SIBISSICH WX MApa3suTaMH, HUrpaoT OOJBIIYIO pOJb B MaToreHese WHQEKIMA, obecreunBas
BBI3/IOPOBJICHHE OOJBHOTO OpraHW3Ma, a 3aTeéM CO3JaHHS CIEHU(PHYECKOro UMMYHHTETa. DTO MOJIOXKEHHUE
NIPUBJIEKIIO K SIBJICHUIO OakTeprodarud BHUMaHWE MHOTHX HCCIeNoBaTelieil, KOTOpbIe MpEAroiarai HalTH B
(arax BaskHOe cpeacTBO OOpbObI ¢ Hambosiee ONACHBIMU WH(PEKIMOHHBIMUA OOJE3HSAMH YeJOBEKa M KHBOTHBIX
(Golovin, 2017: 26-33).

Taxke @Pemmkc J[’Opemts BBIABUHYNI MPEANOIOKEHUE, YTO OakTeprodard HMEIOT KOPITYCKYIISIPHYIO
npupoxy. OgHAKO TONBKO TIIOCIE H300pETEeHHs 3JIEKTPOHHOTO MHKPOCKONA YAAJOCh YBUAECTb M H3YUHUTH
YIABTPACTPYKTYpy ¢aroB. Jlonroe Bpems mpeacTaBieHHS O MOPQOJIOTHHM M OCHOBHBIX OCOOEHHOCTSX (haros
OCHOBBIBAJIUCH HA pe3yibTaTax uzydenusi daros rpymmst T-T1, T2,..., T7, koTopsie pasmuoxatorcst Ha E. coli
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mramMMa B.OmHako ¢ KaXObIM TOJIOM HOSABISUINCH HOBBIE JaHHBIE, Kacamomuecss MOpP(OJIIOTHH U CTPYKTYPHI
pa3Ho00pa3HbIX (haroB, 4TO OOYCIOBUIIO HEOOXOAUMOCTh UX MOP(HOIIOTHYECKON KiTacCU(hUKAIINY.

bakTepuodaru npeacrapnsior codoit Hanboee MHOTOYHCIEHHYIO, IIIMPOKO pacIpoCTpaHEHHYIO B Onochepe
W, TIPEINOoNIOKUTENIFHO, HanOoJiee HBOJIOMMOHHO JPEBHIOK Tpymiy BUPYcoB. [lpuOnm3urensHBIA pazMep
nomynsuu $aros cocrasiser 6omee 100 aroseix yacTui. B IpUpOHBIX YCIOBHSX (ard BCTPEUAIOTCS B TEX
MecTax, Tlle eCTh YyBCTBUTENIbHBIE K HUM OakTepuu. Uem Oorade TOT WM MHOK cyOcTpaT (1OYBa, BHINEICHUS
YelloBeKa M JKUBOTHBIX, BOJA M T. 1.) MUKPOOPTaHM3MAaMH, TEM B OOJBIIEM KOJIWYECTBE B HEM BCTPEUAIOTCS
cooTBeTcTBytome (aru. Tak, ¢aru, nM3UpyOmuye KIETKH BCEX BHAOB TOYBEHHBIX MHKPOOPTaHU3MOB,
HaxonsATcs B mouBax. OcoOeHHO Oorartel paraMu 4epHO3EMBI M TOYBHI, B KOTOPBIE BHOCHIIMCH OPTaHUYECKHUE
ynobpenus (Herelles, 2010: 373-375).

bakreprnodaru BHIMOTHSIOT BaXHYIO POJb B KOHTPOJIE YMCIEHHOCTH MUKPOOHBIX MOMYJSIHHA, B aBTOJIU3E
CTaperoNNX KIETOK, B IepeHoce OaKTepHaIbHBIX T€HOB, BEICTYIIAs B KAU€CTBE BEKTOPHBIX «CHCTEM.

HeiictButenbHo, OakTeprodard NpencTaBisiOT co0oil OIWH M3 OCHOBHBIX MOJBM)KHBIX T€HETUYECKUX
aneMeHTOB. llocpeacTBOM TpaHCAYKUMM OHM MPUBHOCAT B OakTepualbHBIA TEHOM HOBBIE TCHBL.
BBUTOMOCYATAHO, YTO 3a 1 CeKyHAy MOTYT OBITh HHHIEpoBaHsl 10% GaxrTepwii. DTO O3HA4aeT, dTO
MOCTOSTHHBIN TIEPEHOC TEHETHYECKOrO0 MaTrepuaja pachpeeNsseTcss MexXIy OakTepusMH, OOWTAIOMHMMU B
cxoaHbIX ycioBusx (Virusy bakteriy).

Bricokuii  ypoBeHb  CIEMANM3AlA{, JOJTOCPOYHOE  CYIIECTBOBaHHE, CHOCOOHOCTH  OBICTPO
PENPOAYIIPOBATECS B COOTBETCTBYIOIIEM XO3SMHE CIIOCOOCTBYET WX COXPAaHEHHWIO B JTMHAMHYHOM OallaHce
CpeIiu IIMPOKOT0 pa3HOoOOpa3rs BUOB OaKTepHil B JIF000H pUpoaHOH 3kocucTeMe. Korma moaxosimii Xo3si1uH
OTCYTCTBYET, MHOTHE (ard MOTYT COXPaHATh CIOCOOHOCTh K MH(QHUIMPOBAHUIO HA MPOTSHKEHUW IECATHICTHH,
ecnu He OyIyT YHHUYTOXKEHBI SKCTpEeMalbHBIMH BellecTBaMu JHOO yciaoBHAMHU BHemHew cpenpl (Bakteriofag
(nedostupnaya ssylka).

Crpoenue dakTepuogaros

1 - ronoBka, 2 - XBOCT, 3 - HYKJICHMHOBas KHCJIOTa, 4 - Kamlcul, 5 - «BOPOTHUYOK», 6 - OCIKOBBIA YeXOI
XBOCTa, 7 - pubpusuia XBocTa, 8§ - muIbl, 9 - 0a3anbHas MJIACTHHKA.

bakrepruodaru pasnuyaroTcs MO XMMHUYECKOW CTPYKType, THILy HYKJIEHHOBOW KHCIIOTHI, MOP(OIOTUU U
XapakTepy B3aumonencTBus ¢ 6akrepusimMu. 1o pasmepy OakTepuanbHble BUPYCHl B COTHU M THICAYH Pa3 MEHBIIIE
MUKPOOHBIX KIETOK. TunuyHas ¢aroBas 4acTvma (BUPHOH) COCTOMT W3 TOJIOBKM M XBOCTa. J{iMHaA XBocTa
0o0biuHO B 2-4 pasa Oonplie auameTrpa TOJOBKM. B TOJOBKE COAEPKUTCS TEHETHUECKWH Marepual —
onHomenoveyHas wim neyrenodeyHas PHK wm JIHK cdepmenToM TpaHCKpumTa3zoi B HEAKTUBHOM COCTOSIHUH,
OKpY)KEHHasi OSJIKOBOM MITHMITUIIONPOTEUHOBOI 000I0UKOM — KANCUOOM, COXPAHSIOIINM T'€HOM BHE KIISTKH ().

HyknewHoBast KucioTa M KalCHJI BMECTE COCTAaBISIOT HyKJIeokarcua. bakrepuodarm MOryT WMeETh
MKOCa3/IpaJIbHbII Kalcu, COOpaHHbI U3 MHOKECTBA KOMUI OJHOTO WM ABYX CIeUUpHUUHBIX O0elaKoB. OOBIYHO
YIJIBI COCTOSIT U3 MEHTaMepoB Oellka, a ornopa KakAoi CTOPOHBI U3 TEKCAMEPOB TOTO K€ WJIM CXOJHOro Oelka.
Bonee Toro, ¢aru no popme moryt ObITh chepuueckre, TMMOHOBHUIHBIE WK 1ieoMopdubie (Ackermann, 2003:
245-251).

XBOCT, WJIM OTPOCTOK, NpeacTaBisieT co0oil OenKoByl TpyOKy — NpOJOIDKEHHE OENKOBOH O0O00JIO0YKH
TOJIOBKH, B OCHOBaHMH XBocTa nmeeTcst ATdPa3a, KoTopasi pereHepupyeT SHEPTHUIO A1l MHbEKIIMK T€HETHIECKOTO
Mmatepuaina. CyniecTByIOT Takxke Oaktepuodaru ¢ KOPOTKMM OTPOCTKOM, HE MMEIOIINE OTPOCTKA M HUTEBUIHBIE.

I'osoBKa OKpYTIJIOH, I'eKCaroHAJIBHOW WM MalodyKoBUIHOW ¢opmbl nuamerpoM 45-140 M. OtpocTok
tomuuHON 10-40 n gmunoit 100-200 M. OgHu U3 OakTepuodaroB OKPYIJIBI, IpPyrue HUTEBHIHBI, pa3MepoM
8%800 HM. [[nMHA HUTH HYKJIEHMHOBOM KHCJIOTHI BO MHOTO pa3 MPEBBIINIAET pa3Mep TOJOBKH, B KOTOPOU
HAaXOAWTCA B CKPyYE€HHOM cocTossHWM, W pgocturaer 60-70 MxMm. OTpOCTOK WMeeT BHI TOJNOH TPYyOKH,
OKPYKEHHOH YeXJIOM, COJEpKallliM COKpaTHUTeNIbHbIe OeNKH, MOJOOHbIE MBIIICYHBIM. Y psla BUPYCOB 4YEXOJ
CIOCOOEH COKpalarbcsi, oOHa)kasi 4acTh cTepkHA. Ha KoHIe OTpocTKa y MHOTHX OakTepuodaroB HMMEETCs
0a3zanbHas IJIACTHHKA, OT KOTOPOHW OTXOJST TOHKHE JJIMHHBIE HUTH, CIIOCOOCTBYIOIIUE MPHUKPEIUICHUIO (ara K
Oakrepun. O6mee KoaudecTBo Oenka B yactuie dara - 50-60%, HykinenHoBbIX KucioT - 40-50% (Hendrix, 2002:
471-480).

®aru, Kak U BCE BUPYCHI, SBIAIOTCS a0COIIOTHRIMU BHYTPHUKIIETOYHBIMU Tapa3uTaMU. XOTS OHU COZepKar
BCI0O MH(pOpPMAIMIO A 3almycka COOCTBEHHOH pENpOAYKIMH B COOTBETCTBYIOIIEM XO3SMHE, Y HUX HET
MEXaHU3MOB JUIsI BBIPAOOTKM HEPrHuHM M pubOocoM Juisd cuHTe3a Oenka. PasMep m3BecTHBIX ()aroBbIX T'€HOMOB
BapbHPYET OT HECKOIBKUX ThICSY 710 498 ThICSY map ocHOBaHHiA (reHoM (ara G, opakaroIero Oaruw).
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Knaccupukanusa 6aKkreprodaron

Bonbimoe KOMMYECTBO BBINCICHHBIX M H3YYCHHBIX OakTepuodaroB ompeaenseT HEOOXOIUMOCTh HX
CUCTEMAaTH3aluU. DTUM 3aHUMaeTCss MexayHapoaHbli koMmuTeT 1o TakcoHomuun Bupyco (ICTV). B HacTosmee
BpeMsi, corilacHo MeXayHapoaHOH KiIacCH(pUKAIMK M HOMEHKIIAType BHPYCOB, OakTepuodaru pasfemnsioT B
3aBHCHMOCTH OT THIIA HYKJIEHHOBOW KUCIOTH U Mopdomoruu (Suttle, 2005: 356-361)

Ha nanHbIlT MOMEHT BBIICISIOT JEBATHAAUATH ceMercTB. U3 Hux tonbko aBa PHK-comepxkamux u Toiapko
MATh ceMeicTB mMeroT obomouky. M3 cemeiicte JIHK-comepikammx BHpPYCOB TOJNBKO J1Ba CEMEHCTBA UMEIOT
ofHouenodeyHble reHoMbl. Y neBatu JJHK-conmepxkamux cemeicTB reHoM mpencrtasieH koibsueBod [JHK, a y
JIPYTUX JCBSATH — JIMHCHHOH. J[eBATh CEMEHCTB CHEIU(PUIHBI TOIBKO I OaKTEpUl, OCTATbHBIC JEBATH TOIBKO
1uis apxeit, a (Tectiviridae) unpunupyer kakbakrepuii, Tak u (8).

B3anmoneiictBue 0akTepuodara ¢ 0akTepHaATbHBIMH KIeTKAMH

Ancopbuus 6akTepruodaroB Ha TOBEPXHOCTH OaKTEPUATBHOMN KIIETKU.

Ilo xapakrepy B3amMomeWcTBUS OakTeprodara ¢ OakTepHUATbHON KIETKOW pa3indaloT BHUPYJICHTHBIE H
yMepeHHbIe Qard. BupyneHTHsie gard MOTYT TOJIBKO YBEIHYMBATHCS B KOJUYECTBE TOCPEACTBOM JIUTHUECKOTO
mukna. [Ipornecc B3auMoneHcTBUS BUPYIEHTHOrO OakTteprodara ¢ KISTKOH CKJIaablBaeTcs M3 HECKOJIBKHX
cTaauii: agcopOImu OakTepruodara Ha KIETKE, MPOHUKHOBEHHS B KIETKY, OMOCHHTE3a KOMIIOHEHTOB (para u ux
cOOpKH, BeIxoAa OakTeprodaros u3 kietku (9).

[lepBonavyanbHo OakTepuodarun MPUKPEIUIOTCS K (arocnennpuyuecKkuM pernenTopaMm Ha TOBEPXHOCTH
OakTepuanbHON KIETKH. XBOCT (hara ¢ MOMOIMIBI0 (DEePMEHTOB, HAXOAAIIUXCA Ha €ro KOHIE (B OCHOBHOM
JM30LMMa), JIOKaJbHO PpacTBOpsAET OOONOYKY KIETKH, COKpamaercss M cofepxamiascs B rosnoBke JJHK
UHBEIUPYETCsl B KIETKY, IPU 3TOM OelkoBasi 00oyouka Oakrepuodara octaércsi CHapyXu. MHbennpoBaHHAs
JHK BBI3BIBacT MOJHYIO MEpecTpoiiKy MeTabosn3Ma KIETKU: MpeKpamaercsi cuate3 oaxrepuansuoit JJHK, PHK
n OenxoB. JIHK Oakrepuodara HauWHAeT TPaHCKPUOMPOBATHCA C TIOMOIIBI0 COOCTBEHHOTO (QepMeHTa
TPAHCKPHUIITa3bl, KOTOPHIA IOCNE TOMaJaHus B OakTepHalbHyr0 KieTKy aktuBupyercs (10). CuHTE3mpyroTcs
cHauana paHHue, a 3areM no3naue HPHK, koropele mnocTynaror Ha pHOOCOMBI KIIETKH-XO35SMHA, TI7Ie
cuntesupyrotcs panaune (JJHK-mommumepassl, Hykieassl) u mo3mHue (OENKH Karcuia W XBOCTOBOTO OTPOCTKA,
tdhepmentsr nmuzonmmM, ATdaza w Tpanckpunraza) Oenku Oaktepuodara. Perummkamms JIHK 6akrepuodara
MPOUCXOANUT IO IOJYKOHCEPBATUBHOMY MEXaHMU3MY U OCYIIECTBISCTCS ¢ ydactueM coOcrBeHHbix JIHK-
nonumepas. [locne cuHTe3a Mo3aHMX OEMKOB W 3aBepiicHUs perummkanmu [JHK HacTynmaer 3akimro4MTENbHBIHN
npolecc — co3peBaHue (GaroBbIX yacThl win coeauneHue ¢arosoit JJHK ¢ 6enxom 060i104ku n oOpa3zoBaHue
3penbIX HHPEKIMOHHBIX QaroBbix yactuil (11).

[TpoOMmKHUTENLHOCTh 3TOTO TIPOLIECCA MOMKET COCTABIATH OT HECKOJBKMX MHUHYT JI0 HECKOJBKHX YacoB.
3areM NpPOMCXOAWTIM3UC KIETKH, U OCBOOOXKIAIOTCS HOBBbIE 3penble Oakrepuodarn. UHorna dar uHUIUMpYeET
JU3UPYIOUIMHA [IUKJI, YTO MPUBOJIUT K JIM3UCY KJIIETKH U OCBOOOXKICHUIO HOBBIX (paroB. B xauecTBe ajnbTepHATHBbI
(har MOXKeT MHUIIMUPOBATHIN30TCHHBIHN IIUKJI, TPU KOTOPOM OH BMECTO PEILIHKAINU 00paTUMO B3aUMOJICHCTBYET
C FEHETHYECKOI CHCTEMO# KIIeTKH-XO035HHA, HHTETPHPYSICH B XPOMOCOMY HIIH COXPAHSACH B BU/E TLIA3MUIBI .
Taxum 00pa3om, BUPYCHBIN reHOM perunuupyercs cuaxponHo ¢ JJHK xo3suna u nenenueM KieTku, a mogooHoe
cocrosinue (hara HaszbiBaetcsi mpodarom. bakrepusi, conepxkamias nmpodar, CTAHOBUTCS IM30TEHHOM J0 TeX Top,
NOKa TPH ONpEeNeNIEHHBIX YCIOBUSX WM CHOHTaHHO Tpodar He OyJeT CTUMYJIUPOBaH Ha OCYIICCTBICHHUE
JU3UPYIOLIETO LUKJIA peruiuKanuy. [lepexo oT JM30reHUH K JU3HUCY HA3bIBAETCS JIM30I€HHONW MHIAYKLUMEH Win
uHayknued npodara. Ha wHmyknmio ¢ara okas3plBaeT CHIBHOE BO3JEHCTBHE COCTOSIHUE KIETKH XO3SWHA
MpeAICCTBYIONIECC MHAYKIUH, TAKIKC KaK HAJIMUMEC MUTATCIIbHBIX BEHIECCTB U APYTHUEC YyCIOBUA, UMCIOIINE MECTO B
MOMEHT MHAYKIMU. CKyZHbBIE YCIOBUS IUISI POCTAa CIIOCOOCTBYIOT JIM30T€HHOMY ITyTH, TOTJAa KaK XOpOILIHUE
YCIIOBUS CTIOCOOCTBYIOT JIM3UpYoleil peakunu (12).

Pe3syabTat
OdeHb BaXHBIM CBOWCTBOM OakTepuodaroB sBisSeTcs WX CHenMU(PUUHOCTH: OakTepuodaru JH3UPYIOT
KYJBTYpbl ONpEJCIEHHOrO BHAa, Oo0Jiee TOro, CYyIIECTBYIOT TaK Ha3bIBaeMble THIIOBbIE OakTepuodarmy,
JIM3UPYIOUMIME BAapWaHTBlI BHYTPU BHJA, XOTSA BCTPEYAIOTCA IIOJIMBAJICHTHBIC 6aKTepI/IO(1)aFI/I, KOTOPBIC
Mapa3suTUPYIOT B OAKTEPUSIX Pa3HBIX BHUJIOB.
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STAFILOKOKK INFEKSiYASI VO HIPOFiZAR-ADRENAL-TIROID SISTEMIN
PATOMORFOLOJi XARAKTERISTIiKASI

Xiilasa

Stafilokokk infeksiyasi ilo yoluxma zamani hipofizar-adrenal-tiroid sistemdo eksperimentin ilk giinlorindon
etibaron vozi hiiceyralorinin qarsiligli miinasibatinin doyismosi, toxumalarda distrofik vo dezorganizasion
patologiyalar, xiisusilo do vazilorin stromasinda nozaragarpacaq kaskin struktur vo hemodinamik doyisikliklor
inkisaf edir. Eksperimentin sonunda eksudativ proseslorin azalmasi fonunda fibroplastik reaksiyalar
noazoragarpacaq doracods aktivlosir vo bunun naticosindo natamam regenerasiya slamotlori — baslica olaraq
sklerotik proseslar vo parenximanin Kistoz-atrofik doyisikliklori miisahido edilir.

Stafilokokk infeksiyasinin erkon moarhalalorinds vo inkigaf dinamikasinda toxumalarda bas veran struktur
doyisikliklor vozilorin hor birinds 6zlinomoxsus olamatlorlo xarakterizo olunur. Hipofiz boyrakiistlii vozi ils,
boyrokiistli vozi iso qalxanabanzor vazi ilo miiqayisado endogen vo ekzogen faktorlarin tosirine daha erkon va
daha ¢ox moruz qaldigi iigiin, tocriibonin erkon morholasinds hipofizde va boyrakiistli vazilordo distrofik vo
destruktiv doyisikliklor daha qabariq 6ziinii biiruzo verir. Bu morfoloji doyisikliklor organizmin hormonal
statusunu dayiso va biitovlilkde endokrin sistemin disfunksiyasina — vazilorin bu vo ya digor doracads funksional
aktivliyinin azalmasina, adenohipofiz hiiceyralorinds hotta tormozlanmasina sabab ola bilar.

Agar sézlar: stafilokokk infeksiyasi, peritoniti, hipofiz, boyrakiistii vo galxanabanzar vazilar, proseslor
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Staphylococcal infection and pathomurfological characteristic of the pituitary-adrenal-thyroid system

Abstract

During the staphylococcal infection, changes in the interaction of glandular cells, dystrophic and
disorganizing pathologies in tissues, especially acute structural and hemodynamic changes in the stroma of the
glands in the pituitary-adrenal-thyroid system, develop from the first day of the experiment. At the end of the
experiment, on the background of a decrease in exudative processes, fibroplastic reactions are significantly
activated, resulting in signs of incomplete regeneration — mainly sclerotic processes and cystic- atrophic changes
in the parenchyma.

Structural changes in tissues in the early stages of staphylococcal infection and the dynamics of development
are characterized by specific symptoms in each of the glands. Since the pituitary gland is exposed to endogenous
and exogenous factors earlier and more often than the adrenal glands, and the adrenal glands are earlier than the
thyroid gland, dystrophic and destructive changes in the pituitary and adrenal glands are more pronounced at the
early stage of the experiment.

These morphological changes can change the hormonal status of the body and lead to dysfunction of the
endocrine system as a whole — a decrease in the functional activity of the glands to some extent, and even
inhibition of adenohypophyseal cells.

Keywords: staphylococcal infection, peritonitis, pituitary, adrenal and thyroid glands, processes
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Giris

Infeksiya simptomsuz dastyiciligdan agir infeksion xostolikloro qodor genis diapozonlu olamotlorle dziinii
biiruzo veran makro vo mikroorganizmlorin garsiliglt tesirindon yaranan miirakkob patofizioloji prosesdir
(Kalashnikova, 2011: 211-214). «infeksion proses» infeksion xostoliklorin tdradicisinin — patogen
mikroorqanizmin orqanizms daxil olmasi (orqanizmi yoluxdurmasi), toradicinin orqanizmds lokalizasiyas1 (mas.,
bagirsaq infeksiyalari), artib ¢oxalmasi ilo olagadar olaraq organizmdo bas veron miihafizo, kompensator-
uygunlasma va patoloji reaksiyalardan ibarat doyisikliklordir. infeksiya canli orqanizmin organ vo toxumalarina
tosir gostararak, sinir sistemi, gan-damar sistemi, xiisuson do endokrin vo immun sistem orqanlarinda genis
spektrli monfi effektlor yaradir (Kalashnikova, 2011: 211-214; Kosinets, 2012: 44-47). Bu iso infeksiyanin, 0
ciimlodon stafilokokk infeksiyasinin patogenliyi, miixtslif forma vo yiiksak bioloji plastikliys malik olmasi,
habelo stafilokokklarin bir ¢ox patologiyalar zamani osas opportunist-mikrob kimi miihiim rol oynamasi ilo
osaslandirilir (Beloborodov, 2003: 12-18; Sherstyuk, 2014: 179-182).

Digor torafdon patoloji proseslorin vo homeostazin tonzimlonmosindo mithiim shomiyyat kasb edon endokrin
vazilor organ va sistemlora genis spektrli hormonal tasiri ilo organizmin endo va ekzogen faktorlara, doyiskon
soraitlordo adaptasiya proseslorino, habelo miixtalif monsali infeksiyalara qarst cavab reaksiyalarinda asas rol
oynayir (Yaglova, 2013: 24-33).

Bu baximdan stafilokokk infeksiyasi zamani endokrin sistem orqanlarimin — hipofiz, boyrokiistii vo
qalxanabonzor vazilorin hiiceyra vo hiiceyradonkonar strukturlarinda bas veran doyisikliklorin sistem soklindo
Oyronilmosi yalniz fundamental deyil, hom do klinik baximdan boéyiikk maraq dogurur. Bu, ilk ndvbads,
eksperimental peritonit (stafilokokk mongali) zamani orqanizmin demok olar ki, biitiin orqan va sistemlarindo, o
ctimlodon endokrin sistemda metabolik proseslorin gedisino monfi tasir gdstoran, orqan ¢atismazligi sindromunu
oks etdiron zodoloyici amillor kompleksinin meydana golmosi ilo olagodardir (Mekhdiyeva, 2019: 1-13;
Kleymenova, 2014).

Zadalayici amillor do 6z ndvbosindo endokrin sistem orqanlarinda — adenohipofizin adenositlorinda,
boyrokiisti  vozinin adrenositlorindo  vo qalxanabonzor vozinin follikulyar hiiceyrolorindo  mixtalif
morfofunksional dayisikliklor yaratmagla hormonopoezi shomiyyatli doracads doayisdirir, bu da hadaf organlarda
metabolik patologiyalari daha da dorinlosdirir (Broker, 2014: 204-214; Fernandez, Diaz, D'Attilio, Bongiovanni,
Santucci, Bertola, Bottasso, 2016: 95-101). Eksperimental peritonit, xiisusilo do stafilokokk mon-soli peritonit
zaman1 endokrin sistemin organopatologiyasina hosr olunmus odobiyyat molumatlari olduqca azdir vo bu
molumatlar bazan bir-birlari ilo ziddiyyat toskil edir.

Tadgiqatin maqsadi. Yuxarida geyd olunanlari nazors alarag, normada vo stafilokokk infeksiya soraitindo
hipofiz, boyrokiistii vo qalxanabonzor vazilorin morfo-funksional doyisikliklorinin osas xiisusiyyatlorini
miiqayisali tadqiq etmoayi garsimiza magsad goydug.

Tadgiqatin material vo metodlarl. Mogsadimizi hayata kecirmok tigiin ¢okisi 180-200 gram olan yetkin
erkok ag sicovullar tizorindo eksperiment apardiq. Heyvanlar kontrol (n=10) vo eksperimental (n=20) gruplara
boliindii. Kontrol qrupuna daxil olan heyvanlara miidaxilo edilmayib, eksperimental heyvanlar tizorindo 1 ml
hocmindo 1-10° mikrob hiiceyrasi/kq (hor kq-a) konsentrasiyasinda holl edilmis S.aureus kulturasmni
intraperitoneal yeritmokla, eksperimental peritonit modeli yaratdiq. Eksperimentin 2-ci, 5-Ci, 15-Ci vo 30-cu giinii
heyvanlarin periton bosluguna — 100 mq/kq olmaq sortilo 2-2,5%-li teopental-natrium mohlulu ilo anesteziya
apardiq. Anesteziya altinda heyvanlar dekapitasiya edildi vo endokrin orqanlar — hipofiz, boyrakiisti vo
galxanabonzor vazilor kompleks halda gotiiriildii.

Vozilor makroskopik qiymotlondirildikden sonra standart metodikaya uygun olaraq kasiklor fragmentlor
soklindo fosfat buferinds hazirlanmis (pH=7,4) 2%-li gliitaraldehid va 2%-1i paraformaldehid mshlullarinda fikso,
eyni buferds hazirlanmis 1%-1i osmium tursusu mahlulunda iso postfiksa (2 saat), uygun olaraq 50°, 70°, 80°, 90°-
li etil spirti mohlullarinda (30 daqiga), 96° va 100°-Ii etil spirtindo (1 saat) dehidratasiya edilorak, Araldit-Epon
va spur gotranlarinda galiblagdirildi. Alinmis bloklardan 1-2 mkm va 70-100 hm galinliginda yarim- va ultranazik
kasiklor (LKB-III, Leica EM UC7 ultratomlarinda) hazirlandi vo miixtslif tisullarla (hemotoksilin-eozin vo PAS)
boyandi. Boyanmig kosiklor Kanada balzami vasitosilo ortiik siisolori ilo ortiildii ve histoloji, eloco do elektron-
mikroskopik miiayins aparildi.

Eksperiment ATU-nun Elmi Tadgiqat Markazinin Farmakologiya vo Eksperimental Carrahiyya s6balorinds
21.04.2008-ci il tarixde Azarbaycan Respublikasi Sohiyys Nazirliyinin Etik Qaydalar komissiyasinda (31 sayli
protokol) gobul edilmis vo bioetika komitasinin taloblorine uygun istifado edilon etik gaydalar ssasinda icra
edildi.

Tadgigatin naticalori vo onlarim miizakirasi. Tadqiqatin noticalori gostordi ki, hipofiz, boyrakiistii vo
qalxanabonzor vozilerin toxuma strukturlar1 infeksiyaya qarsi miixtslif morfoloji dayisikliklerlo cavab verir.
Stafilokokk infeksiyasi ilo yoluxma zamani hipofizar-adrenal-tiroid sistemdo eksperimentin ilk giinlorindon
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etibaron vozi hiiceyralorinin qarsiliglt miinasibatinin doyismasi, toxumalarda distrofik vo dezorganizasion
patologiyalar, xiisusilo do vazilorin stromasinda nozaragarpacaq kaskin struktur vo hemodinamik dayisikliklor
inkisaf edir. Belo ki, vozilorin fibroz kapsulunda 6dem, stromanin kdvsoklogmosi, kapillyarlarin genislonmasi,
kegiriciliyinin pozulmasi, kigik ocaqli gansizmalar vo damar monfazindon limfositlorin miqrasiyasinin artmasi
miisahids olunur. Damarlarda bag veran hemodinamik doyisikliklor iso gqan axininin zaiflomasina sabab olur. Bu
struktur doyisikliklor hor bir orqanda 6ziinomaxsus xiisusiyyatlorlo xarakterizs olunur.

Stafilokokk infeksiyast zamani adenohipofizin morfofunksional xiisusiyyatlari. Endokrin requlyasiyanin
morkozi orqanlarindan olan hipofiz miixtolif ekzo- vo endogen faktorlarin, o climlodon miixtalif monsoli
infeksiyalarin tosirina garsi ¢ox hassasdir (Beloborodov, 2003: 12-18; Sherstyuk, 2014: 179-182; Yaglova, 2013:
24-33). Ona goro do stafilokokk infeksiyasimin yeridilmasi ilo hipofizin adenositlorindo mikroskopik vo
ultrastruktur soviyyados nozaragarpacaq distrofik doyisikliklor bas verir.

Eksperimentin ilk giinlorinden adenohipofizin demok olar ki, biitiin adenositlori infeksiyanin tesiri ilo
degranulyasiyaya moruz qalir, bu sobobdon hiiceyrolorin osas hissasi Struktur baximindan xromofoblara
bonzayir. Bundan olave, hiiceyro membraninin ocaqli zadolonmasi, sitoplazmanin kigik hissalarinin sekretor
granullar vo ayri-ayri orqanellor ilo birlikdo interstisial sahoys sorbast kegmosi qeyd edilir. Hiiceyralorin
sitoplazmasi vakuolizasiya olunmus, sitoplazmada ¢oxsayli xirda va iri 6lgiilii vakuollar, six kolloido malik olan
psevdofollikulyar toromalor nozors garpir. Niivalar, asason, plazmolemmaya dogru sixilmis va dartilmig formada
olmasi ilo segilir. Niivonin membraninda kigik olgiilii, sferik formali six granullar yerlosir. Adenositlorin bazilori
tclin sitoplazmanin oksifiliyasi, hiperxromiyasi, niivesinin piknoz va lizis olamatlori xarakterikdir. Bozi
hiiceyralords hatta balon distrofiya slamatlori qeyd edilir, ultrastruktur deyisikliklor — endoplazmatik sobakonin
genislonmasi, mitoxondrilorin iimumi saymin azalmasi, kristlorinin destruksiyasi, sekretor qranullarin dagilmasi
diqgoeti colb edir. Infeksiyanin koskin dévriindo (eksperimentin 5-ci giinii) hipofizdo bas veran morfoloji
doyisiklikler — doluganliliq, stromanin 6demi, hemorragiya, qansizma saholari, deqranulyasiya va hatta fibroz va
koaqulyasion nekroza qador inkisaf edon nekrotik proseslor — adenositlorin alterasiyasi vo damar pozgunluglari
ilo xarakterizo edilir. Bozi heyvanlarda bu patologiyalar biitiin hiiceyralori ohato edir vo organin toxumasi
tamamilo dagilir. Vozinin interstisial toxumasinin tok-tok plazma hiiceyralori vo makrofaglart olan ¢oxsayli
limfositlorlo diffuz iltihabi infiltrasiyasi nozors ¢arpir. Hipofizdo homg¢inin lipidlorlo infiltrasiya edilmis
Kistayabonzor orimo saholori goriiniir, lakin bu sahalor vazini biitiinliiklo deyil, yalniz periferik hissasini ahato
edir (Patofiziologicheskiye mekhanizmy bakterial'nogo endotoksikoza pri rasprostranennom peritonite, 2009: 33-
36).

Distrofik vo nekrotik proseslora moruz qalmis hiiceyralorin say1 nozeragarpacaq doracads artir — bu
doyisikliklor eksperimentin 15-ci giiniina godor praktik olaraq doyismir. Bels ki, eksperimentin bu marhalasindo
do kaskin distrofik va nekrotik doyisikliklars ugramis ¢coxlu sayda hiiceyralor askar edilir, ki¢ik va ya genis nekroz
ocaglar1 ilo miisayiat olunan ocaqli va diffuz leykolimfositar infiltrasiya nozaras garpir. Eksperimentin 30-cu giini
fibroplastik reaksiyalar nazaragarpacaq deracads aktivlasir vo bunun naticoasinds sekretor hiiceyrs qruplarini ayri-
ayr1 trabekullara bolon ¢oxlu migdarda zarif (inca) birlesdirici toxuma amala galir. Eksperimentin sonunda farqli
qurulus soviyyslorinde bas veron natamam regenerasiya olamotlori — baslica olaraq sklerotik proseslor vo
parenximanin kistoz-atrofik doyisikliklori miisahido edilir, bu olamatlor do ultrastruktur doyisikliklorlo birgo
hipofizin funksiyasinin tilkonmo fazasinin morfoloji substrati hesab olunur.

Stafilokokk infeksiyast zamani béyrakiistii vazinin morfofunksional xiisusiyyatlori. Endokrin sistemin oasas
periferik orqanlarindan biri olan bdyrokiistii vozilordon qan dovranina kegon hormonlar hadof organlarinda
metabolizmi tonzimloyir, endo- va ekzogen faktorlarin tasirine qars1 orqanizmin adaptasiya reaksiyalarini tomin
edir, habels organizmda homeostazi korreksiya edir.

Infeksiyaya cavab olaraq eksperimentin erkon morhololorinde boyrokiistii vozinin adrenokortikal
toxumalarimin struktur vo funksional qurulusunda koskin doayisikliklor askar edilir. Vazinin kapsulunda tok- tok
histiositlarin birlogmasi ila perivaskulyar limfoid hiiceyra yigilariin vo damar divarlarinin nekrozunun istiinliik
toskil etmosi miisahido edilir. Adrenositlorin bazal membraninin galinlagmasi vo 6demli olmasi nozers garpir.
Qabiq maddenin hiiceyralorinin bir gismi destruksiya vaziyyatindo olmasi ilo secilir. Stafilokokk ilo yoluxma
zamani qabiq maddonin — yumagqciqli, dostali va torlu zonalar1 arasinda sarhadlorin pozulmasi bas verir, naticodo
toxuma «hamcinsli» struktur alds edir, yumaqciqli zonanin genislonmasi, dastali zona hiiceyralarinin isa oksina,
sixlagmas1 miioyyan edilir, torlu zona isa iri hiperxrom niivalers malik tutqun hiiceyralor soklinda goriiniir. Bazi
hiiceyralor homogen vo ya kopiikli sitoplazma, hiper- vo hipoxrom niivalorls tamsil olunur, hiiceyra qurulusu
daqiq olmayan zonada ocaqli nekroz slamatlari meydana ¢ixir. Bazan isa bu prosess beyin madds ds calb olunur.
Beyin maddo, adston, geniglonmis olur, bozon iso kicik donsli dagilma vo orima voziyyetinds olan hiiceyra
konturlart soklinds goriiniir. Qabiq va beyin maddada distrofiyanin inkisafi ilo sinusoidlerin keskin doluganliligi,
miixtalif dorocoli hemorragiyalar nozors c¢arpir. Adrenositlorin asas qisminds sitoplazmanin &demi vo

41



TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 03/04 / 39-43 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 03/04 / 39-43 e-ISSN: 2709-4189

organellorin destruksiyasi, eloco do perivaskulyar vo periselliilyar 6dem geyd olunur. Mikrosirkulyator yatagin
damarlarinin  oksariyyatinin genislonmasi vo hiperemiyasi, monfozindo qatilasmig plazma, mononuklear
hiiceyralar, eritrositlorin slac fenomeni, trombositlorin aqreqasiyast vo ¢ubug-niivoli neytrofillor, endotel
hiiceyralarin sismosi aydin nozara ¢arpir. Endotel hiiceyralarindo mikropinositoz qovuqcuglarin saymin artmasi
va hiiceyralorarasi slagoalorin destruksiyasi miisahide olunur. Adrenokortikositlorde kovsok vo ya six birlogdirici
toxuma vozinin markazinds yerlasir, burada limfoid- makrofaqal vo zaif nazors ¢arpan infiltrasiyali sinusoid
venulalarin haddindon artiq toplanmas1 vizual olaraq aydin goriinir.

Eksperimentin sonuna dogru organin 6demi ohomiyyatli doracads, damar patologiyalarimin intensivliyi isa bir
godor azalir, noticodo vozinin endokrinositlori daha kompakt yerlosir. Boyrokiistii vozido bas veron
morfofunksional doyisikliklor organin kompensator-uygunlagma proseslorinin marhalalarini oks etdirir. Belo Ki,
eksperimentin 30-cu giinii, periton boslugunun S.aureus kulturasi ilo infeksiyalagsmasi fonunda, vazinin

gabiq maddasinin sathi tobagolorinds kortikositlorin dilyiinlii hiperplaziyasinin meydana golmasi ilo miisayiot
olunan epitelial vo mezenximal elementlorinin reaksiyasinda aktivlik nezors c¢arpir. Tacriibonin sonunda lifli
kapsulda, organin parenximasinda, habelo qan damarlarinin divarlarinda fibroplastik, lifli toxuma vo mezenximal
hiiceyra elementlorinin saymin artmasti, eloca do atrofik proseslor tistiinliik togkil edir (11).

Stafilokokk infeksiyast zamani qalxanabanzor vazinin morfofunksional xiisusiyyatlori. Qalxanabanzor vozi
endokrin sistemin asas orqanlarindan biridir vo onun follikulyar epitel hiiceyralorinin sintez vo ifraz etdiyi
hormonlar (trioksin, triyodtironin) orqanizmin normal bdyiimasi vo inkisafi iiglin zoruridir. Qalxanabanzor vozi
periton bosluguna stafilokokk kulturasimin yeridilmosino nozoragarpacaq doracoda reaksiya verir. Infeksiyaya
moruz qalmig heyvanlarin qalxanabanzor vazisinds bas veran spesifik kaskin morfoloji doyisikliklor — birlasdirici
toxuma, damar vo parenximatoz komponentlor torafindon meydana ¢ixan reaksiyalarla 6ziinii biiruze verir. Bu
zaman organin kapsulunda vo payciqlararasi birlogdirici toxumasinda hiiceyra infiltrati meydana cixir Ki,
infiltrasiya differensiasiya olunmayan blast hiiceyralori ilo tomsil olunur.

Stafilokokk infeksiyasi qalxanabanzor vazinin follikullarinda zodalonmolor — distrofik doyisikliklor toradir,
bu zaman vozinin hipertrofiyasi miisahids edilir. Vozinin morkozi hissasinin zodslonmasi periferik hissonin ocaqli
leykolimfositar infiltrasiyas1 fonunda bas verir. Eksperimentin 5-ci giinii follikullar limfositlor, plazmositar
monositlor vo histositlorls infiltrasiyalasir, naticoads follikullarin pargalanmasi ilo onun bazal membran1 dagilir.
Niivedaxili téromalear, kariopiknoz slamatlori ilo eyni vaxtda oksor follikullarin dlgiilorinin kifayst qodar artmasi,
tirositlorin follikuldaxili hiperplaziyasi ilo birgs makrofollikullar nozare garpir.

Eksperimentin novbati moarholasindo (15-ci giin) gorilmis vo epitelindo hiperplaziya olamotlori olan
follikullarin daxilinds yerloson kolloid six olub, vakuolizasiyasi qeyd edilmir. Vozinin periferik hissosinin
kapillyarlarinin divarlari nekroz sobobindon aydin deyil vo ¢ox vaxt miioyyon olunmur. Bozi hallarda aralarinda
parenximanin saxlanilmis hiiceyra adaciglar1 olan lifli birlagdirici toxumanin deformasiyaya ugramasi, xirda va
ya genis nekroz ocaqlar1 ilo miisayiot olunan ocaqli vo diffuz infiltrasiyanin olmasi iltihabi proseslorin tam
sorulmadigma dolalot edir. infeksiyasinin tosiri ilo stromada hiiceyralor genis zodoelonma olamatlori ilo dziinii
biiruzo verir. Belo ki, mikrosirkulyator sobokonin doluganli damarlart fonunda interstisial sahado ocaqli
diskompleksiya vo gansizma sahalorina rast golinir (12).

Eksperimentin sonunda kompensator-regenerativ proseslor biitiinliiklo bas vermir, bu isa follikulyar epitelin
yastilasmas1 va kolloidin sixlig1 ilo alagodardir. infeksiya soraitinda follikulyar hiiceyralords kaskin hipertrofiya
va hiperplaziya olamatlori digqeti calb edir. Parenximanin bazi hissalorinds bir nega follikul birlagarak, iri
konglomeratlar omolo gotirirlor. Eksudativ proseslorin azalmasi fibroblastlarin aktivlesmasine, galxanabonzar
vazinin kapsulunda va stromasinda makrofaq va limfositlarin toplanmasina va yeni kdvsak birlagdirici toxumanin
omoalo golmasina sobab olur. Ona gora do tirositlor arasinda fibroblastlar, histiositlar, limfositlar, makrofaqlar,
labrositlor vo plazma hiiceyralari olan kovsok birlosdirici toxumanin giiclii inkisafi nazars garpir. Qalxanabanzor
vazinin stromasindaki doyisikliklor payciqlararasi arakesmenin qalinlagsmasi, habels birlogdirici toxumanin ocaqli
vo ya diffuz artmasi kimi alamatlorlo 6ziinil biiruzs verir, bu iso ayri-ayri follikullarin atrofiyasi va sixilmasi ilo
miisayiat olunur. Lakin vazinin stromasinda zoif geniglonmis damarlar va kigik limfositar-histositar infiltrasiya
hals da galmaqdadir.

Notica
Belolikla, eksperimentin yekunu olarag geyd etmok lazimdir Ki, aparilan tadqiqatlarin naticalori stafilokokk
infeksiya ilo yoluxma zamani hipofizar-adrenal-tiroid sistemin nozorogarpacaq morfo-funksional
dezorqanizasiyasini gostorir. Belo ki, eksperimental heyvanlarin endokrin vazilorinds peritonitin patogenezi ilo
olagali biitiin struktur doyisikliklor kompleksi meydana cixir. Stafilokokk infeksiyasinin erkon marhalalorinds va
inkisaf dinamikasinda toxumalarda bas veran struktur doyisikliklor vozilarin har birinde 6zlinomoxsus slamotlorlo
xarakterizo olunur. Eksperimental peritonit (stafilokokk infeksiyasi) zamani hipofizar-adrenal-tiroid sistemin
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struktur dayisikliklarinin xarakter vo dorocesi iso vozi toxumalarinin va ya hiiceyralorinin néviinden, bu
hiiceyralorin morfofunksional xiisusiyystlorindon, eyni zamanda alterativ doyisikliklorin xarakterindon va
patogen amillarin tosirindon, periton boslugunda iltihabi prosesin forma vo agirligindan, elaco do infeksiyaya
qgars1 hossasliq doracosindon asilidir.

Hipofiz boyrakiistli vozi ilo, boyrakiistii vozi isa gqalxanabonzor vazi ilo miiqayisodo endogen vo ekzogen
faktorlarin tosirino daha erkon vo daha ¢ox moruz galdigi {igiin, tocriibonin erkon merhalasindo hipofizds vo
boyrakiistii vozilorde distrofik vo destruktiv doyisikliklor daha qabariq 6ziinii biiruza verir. Eksperimental
heyvanlarin endokrin sisteminds bas veran morfoloji doyisikliklor miihiim shomiyyst kasb edir. Bu morfoloji
doyisikliklar organizmin hormonal statusunu doyise va biitévliikde endokrin sistemin disfunksiyasina — vazilorin
bu vo ya digor dorocodo funksional aktivliyinin azalmasina, adenohipofiz hiiceyralorindo hotta
tormozlanmasina sobob ola bilor. Vozilordo parenximanin nekrozu vo miixtolif Ol¢iilii qansizma ocaglarmin
inkisafi ilo bas veron orqandaxili hemodinamik doyisikliklor polietioloji hipoksiyaya osaslamir, bu da 6z
novbasindo tonzimlayici markozlorin (hipotalamus, hipofiz), boyrakiistii vo qalxanabonzor vazi hiiceyralorinin
funksional longimasi ilo naticolonir. Bu iso golocokde orqanizmds agir endokrinopatiyalarin inkisaf etmosine
sobab ola bilacok orqanin kompensator imkanlarinin tiikkonmasina gatirib ¢ixara bilar.
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VOBANIN 7-Ci PANDEMIYASININ IV MORHOLODO EPIDEMIOLOJI
XUSUSIYYOTLORI VO ONUN MONITORINQI

Xiilasa

Miiasir dovrdo toxunan aktual voba problemlori, problemin global soviyyado ohomiyyatini gostorir.
Insidentlik artimmin davam edon tendensiyasi, genis yayilma va epidemiyalara sabab olan vebamin xaricdon &lko
orazisina gotirilmasi, diinyanin {i¢ qitesindo endemik ocaqlarin olmasi, El Tor vaba vibrionlarinin epidemiya vo
pandemiya toratmok potensiali, genomu doyismis variantlarin yayilmasi qlobal soviyyads vaba ligiin prognozun
alverissiz olmasini gostarir. Bu, Sohiyyas Nazirliyinin tabegiliyinds olan miiassisalarin voba tizorinds epidemioloji
nozarat sistemindo bir sira todbirlor kompleksini vo beynolxalq tibbi-sanitariya qaydalari ilo tonzimlonan
todbirlori hoyata kegirmays hazir olmasini tolob edir. Vabanin biitiin boyiik epidemiyalar1 vo pandemiyalari su ilo
olagodar olmusdur. Insanlar oksor hallarda igma, ¢immo, yuyunma proseslorinda su vasitosilo vo termiki emala
moruz qalmamis arzaq mohsullarinin yeyilmasi vasitasilo yoluxurlar.
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Epidemiological features of the seventh pandemic of cholera at stage 1V and monitoring thereof

Abstract

The topical issues of cholera touched upon in the modern period indicate the significance of the problem at
the global level. The continuing trend of an increase in morbidity, the importation of cholera leading to large
outbreaks and epidemics, the presence of endemic foci on three continents of the world, the spread of genome-
altered variants of El Tor cholera vibrios with epidemic and pandemic potential indicate a generally unfavorable
prognosis for cholera at the global level. This dictates the need to implement a set of measures in the system of
epidemiological surveillance of cholera and to ensure the readiness of the Ministry of Health institutions to carry
out those regulated by international health regulations. All major epidemics and pandemics of cholera have been
water-related. In most cases, people are infected through water during drinking, bathing, and washing processes,
and through eating food products that have not undergone thermal processing.

Keywords: cholera, pandemic, endemic territories, factors of distribution, Vibrio cholerae, 0139 (Bengal),
prognosis

Giris
Insanin on godim xastoliklorindon olan voba tohliikoli epidemik xostoliklordon biridir. Bogariyyot vaxtasirt
olaraq vebanin dagidici alovlanmalarin ilo qarsilagsmigdir. Xastaliyin 7 pandemiyasi malumdur. 1817-1926-c1
illori ohato edon 6 pandemiya klassik vibrion torafindon tdradilmigdir. Vobanin endemik ocagi Qanq vo
Brahmaputra ¢aylarinin hévzolori olmusdur. ©1-Tor vibrionu torafindon téradilon hazirki yeddinci pandemiya

44


mailto:ceferova@mail.ru
mailto:vahabov@mail.ru
mailto:taghiyeva@mail.ru
mailto:ceferova@mail.ru
mailto:vahabov@mail.ru
mailto:taghiyeva@mail.ru

TOBIOT VO ELM Beynolxalq elmi jurnal. 2020 / Ne 03/04 / 44-47 ISSN: 2707-1146
NATURE AND SCIENCE International scientific journal. 2020 / Ne 03/04 / 44-47 e-ISSN: 2709-4189

(endemik ocaq indoneziya, Sulavesi adasidir) 1961-ci ildo Conubi Asiyada baslamis, sonra Avropaya kegmis,
1971-ci ilde Afrikada, 1991-ci ildo Amerikada yayilmisdir. Hazirki dovrds do davam edir va bir ¢ox 6lkalords
endemik xostolikdir. Endemik ocaqlar Afrikada, Latin Amerikasinda, Hindistanda va Conub-Sorqi Asiyada
yerlosir. Voba endemiyasinin alovlanmalari asason ohali sixlifinin antisanitariya, su tochizati problemlari ilo
birgo rast goldiyi 6lkelordo geyd olunur. Umumdiinya Sohiyyo Toskilatinin giymotlondirmasino gore, diinyada
har il 1,4-don 4,3 milyona goadoar insan voba ilo xastolonir ki, onlardan da 28-don 142 mino goadari 6liir (Doklad
VOZ, 2018).

Voba 2 biovar torafindon toradilon koskin bagirsaq infeksiyasidir: klassik vibrionla — Vibrio cholerae
néviindon olan bakteriyalar (hansi ki, 6 pandemiya bu vibrion torafindon tdradilmisdir) vo 7-Ci pandemiyani
toradon vibrionlar. Onlardan on ¢ox yayilanlart O1 seroqruplarinin, ©1 — Tor biovarinin, Ohava serovarinin
toksigen stamlaridir ki, onlar da veba vibrionunun klassik varianti ilo miiqayisade xarici miihitds yiiksok
davamliliga malikdir. Infeksiyanin osas monboyi vobali xosto vo ya vibrion gozdiron, homginin vibrionla
cirklonmig sudur. Heyvanlar tobistdo vaba ilo xastolonmirlor (Mezhdunarodnyye mediko-sanitarnyye pravila,
2005).

Xostalik fekal-oral yoluxma mexanizmi ilo xarakterizo olunur. Vobanin biitlin boyiik epidemiyalari vo
pandemiyalar1 su ilo olagodar olmusdur. Insanlar oksor hallarda igmo, ¢immo, yuyunma proseslorindo su
vasitosilo vo termiki emala moruz qalmamis orzaq mohsullarinin yeyilmosi vasitssilo yoluxurlar. Yoluxma
cirklonmis suda yuyulmus gab-qacaq vo ya meyve vo torovoz vasitosilo, hamginin agpazliq emali, saxlanma,
yuyulma va paylanma zamani infeksiyalasmis qidadan istifado zamani da bas vera bilor. Vaoba vibrionlar
milgoklorlo kego bilor. Doniz mohsullart (mollyusklar, krevetlor, qurudulmus vo zoif duzlanmis baliq)
infeksiyanin yoluxma amillari ola bilor. Cirkli ollor vasitasilo infeksiyanin tomas-moigot yoluxma yolu da
miimkiindiir.

Inkubasiya dovrii bir nego saatdan 5 giino qodor davam edo bilor, ancaq cox vaxt 24-48 saat davam edir.
Xostaliyin simptomlar1 voba vibrionunun 6zii torafindon deyil, onlarin hasil etdiyi voba ekzotoksini torafindon
toradilir (Moskvitina, Mazrukho, Areshina, 2014). Xastalik nazik bagirsagin zadslonmasi ilo xarakteriza olunur
ki, bunun da naticasinds ¢ox giicli sulu diareya, qusma vo organizmdon siiratli maye vo elektrolitlor itkisi bas
verir. Ovvalco qarin iglomasi tez-tez vo formalagmis olur, sonra iso nacis kiitlolori diiyli holimi gokli alir, nacis
ifraz1 ehtiyaci iss giindo 15 dofoys goder tezlosir. Ogor maye vo duz itkisinin yeri vaxtinda doldurulmasa, xastalik
hoyat ti¢lin ciddi tohliiko yaradir. Voba zamani 6liim siiratli susuzlagma noticosindo bas vera bilor. Xostoxanalarda
pasiyentlors UST torofindon t&vsiyo olunan hazir ORS (Oral rehidratasion solution) duz mohlulu verilir. 80%
hallarda belo miialico tamamils kifayot edir, lakin giiclii susuzlasma zamani1 vena daxilino xiisusi mohlullar
(ringer-laktat, trisol vo ya kvartasol) yeridilir. Agir hallarda doksisillin antibiotiki isladilir (4).

Xastalananlarin 20%-don azinda orta va agir deracali susuzlagma olamatlari olan tipik vaba inkisaf edir. 80-
90% hallarda xastolik ylingiil va orta agir derocali forma alir (xastoliyin silinmis formalar1) ki, onlar1 koskin
diareyanin digor formalarindan klinik cohotdon ayirmaq ¢atin olur vo ya xastolik timumiyyatlo simptomsuz kegir
(uzunmiiddatli  bakteriyagozdiranlik). Xostolikdon sagalananlarin toqriban 4-5-do 6d kisssinde xronik
toradicigozdiranlik formalagir. Miioyyan genetik meylliyi olan insanlarda veba vibrionunun bazi variantlari ¢ox
agir xostolik toradir ki, bu da bir ne¢a saat arzinds Sliima gotirib ¢ixara biler. Bels insanlarin say1 taqriban 5%
olur, usaqglar xiisusilo agir xastolonirlor. Kegirilmis xastalikdon sonra insanin orqanizminds immunitet yaranir,
lakin bu, Vibrio cholerae -nin digar serotiplori ilo yoluxmani istisna etmir (5).

UST-nin molumatina gora, 2005-ci ilden baslayaraq daha agir klinik gedisli xostolonmoya gotirib ¢ixaran vo
antibiotiko rezistentliyin yiiksok soviyyeasina malik vo iqlim doyisikliyi ilo birlikde veba ila xastolonmoanin
dinamikas1 vabani qlobal sshiyys problemlorinin giindsliyinde morkozi yers ¢ixarir. 2013-cii ildo diinyada
xastolonmonin artmas1 meyli saxlanmisdir (artma siirati 1961 vo 2004-cii illorde miivafiq olaraq 1,127% va
1,765%); miisbot meylin sonraki illordo do saxlanmasi prognozlagdirilir. Buna onu da slave etmok lazimdir ki,
son illordo diinyada voba ilo xastolonmonin dinamikasinda miisbat meyli miioyyon edon xiisusiyyat epidemik
prosess ilk dofs Simali Amerika Olkolorinin — Haiti, Dominikan Respublikasi, Kuba vo digorlarinin calb
olunmasidir. Vabanin epidemiyalari, alovlanmalart vo Amerika qitasi Olkolorine gotirilmasi diinyada
xastolonmonin strukturunda vabali xastalorin xiisusi ¢okisinin yiiksok olmasina sabab olmusdur: 61,23% (2011);
60,35% (2012); 69,12% (2013).

Qlobal saviyyade xostolonmenin dinamikasi epidemik prosess uzun miiddst tosir edon amiller oldugunu
gOstarir va xastolanma soviyyasinds olan dayisiklorls onlarin aktivliyi arasinda slageni niimayis etdirir. Onlardan
osas olanlar1 sirasina aiddir: epidemik prosesin dolayr tonzimloyicisi olan ohali miqrasiyasi noticasindo
infeksiyanin importu (gatirilmasi) hesabina xastaliyin qitolor vo 6lkalor lizro davam edon pandemik, yiiksalon
templo yayilmasi; miixtalif orazilor soviyyesinds epidemik prosesin sosial-ekoloji sisteminin aktivlosmasino va
foaliyyat goOstormosino sobab olan fovgolado hallar, tobii vo sosial soraitlor; endemik ocaqlarin olmasi,
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infeksiyanin qonsu Olkolora yayilmasi ilo yeni epidemiyalarin, alovlanmalarin bas vermosi, infeksiyanin
Olkalorarasi vo dlkolordaxili gatirilmosi buradan amolo golir; vaba vibrionlarinin pandemiya iiciin cavabdehlik
dastyan O1 serogrupundan olan epidemik stamlarinin klonal miixtalifliyi (6).

«Yoluxucu xostoliklorin yayilmasinin qloballasmasi» anlayisindan ¢ixis edorak, biz xarakterino goro
epidemik tozahiirlorin aktivlogsmosino sobob olan miixtalif fovgelado hallarin olmasi zamani vobanin qlobal
yayilmasini miioyyan eds bilorik (Moskvitina, 2008). Tobii xarakterli fovgolads hallar: zolzalo, qasirga, dasqin,
leysan, firtina vo onlarin naticasi olaraq yasayis yerlarinin infrastrukturunun, o cimladon su tochizati vo su axidici
sistemlorin dagilmasina vo belsliklo do igmali su tachizati ii¢iin istifade olunan sathi sularin qarismasina, suyun
pis tomizlonmasing, keyfiyyotli suyun olmamasina, geyri-qonastboxs sanitar-gigiyenik soraito (Afrika, Simali
Amerika: Haiti, 2010-2013; Kuba, 2012-2013) gotirib ¢ixaran texnogen fovgolado hallar. Sosial xarakterli
fovqoelads hallar: lokal ve regional miinaqisealer, siyasi ve iqisadi sabitsizlik {iziinden bas veran kiitlovi igtisaslar,
vabanin epidemik tozahiirlorinin intensiliyino mithiim tosir gostoran miiharibalorlo slagadar fovgolado hallar.
Bunun naticasi olaraq ohali migrasiyasi, qagqinlar, kdgkiinlor iiglin geyri-qanastbaxs sanitar-gigiyenik goraiti olan
diisorgslords yasama. Vaba zamani epidemik prosesin aktivlosmasine tosir gostoron tobii vo sosial soraitlorin
tizorindo dayanmamaq olmaz. Tobii soraitlor arasinda miixtolif iqlim tiplori (ekvatorial, ekvatorial — musson,
subekvatrial vo musson), effektiv temperaturlarin cominin, yagintilarin miqdarinin, srazinin su tochizatinin
yiiksok gostaricilori olan (Conui Asiya Olkeolori, Afrikanin sorqi, Markezi vo Qarbi regionlarinin 6lkslori) iqlim
qursaqlarindaki 6lkolorin ¢ografi voziyyati ilo alagodar daimi risklor, homg¢inin quraghiga vo dasqina, bunun da
naticosi Kimi voba epidemiyalarina gotirib ¢ixaran yagislar movsiimii vo ENSO iglim hallarn ilo slagodar
miivaqqpati risklari geyd etmok olar (8).

S.Paz (2009) fikrino gora, qlobal istilosmo su miihitinds toradicilar ti¢iin alverisli sorait yarada va endemik
yerlordo vaba ilo xostolonma soviyyasini artira bilor. Sosial soraitlor arasinda oraziys aid daimi risklorin
olmasini geyd etmok lazimdir: nogliyyat vasitolorinin beynolxalq buraxilis montogolori (infeksiyalarin
gotirilmasi); SU tochizati vo axidict sistemlorin geyri-qonastboxs voziyyati vo bunun naticasi kimi infeksiya
toradicilorinin yayilmasmm su yolunun reallasmasinin potensial mimkiinlityli; urbanizasiya; yiiksok ohali
sixligr, homginin miivaqqoeti orazi risklorinin mévcudlugu: migrasiyalar (hacc, turizm va s.). Infeksiya
toradicilorinin  manbayi oldugda vabanin epidemik tozahiirlorini aktivlogsmasinava intensivlogmasina sabab olan
amillor ohalinin adat vo ananalaridir (dofn morasimlori, ehsan yemoklori va s.). Vobanin yeddinci pandemiyasimin
epidemiologiyasinin vaziyyastini vo xlisusiyyastlorini miloyyon edon osas mogamlardan biri epidemik
ocaglarin galmaqgda davam etmosidir «Endemiklik» anlayisi nazors alinmagqla, vaba vibrionlarinin otraf miihit
obyektlorindo saxlanmasi vo yasamasi tg¢iin alverigli olan endemik ocaglarin formalasmasinin miimkiinliyt
miioyyon edilmigdir (vobanin xaricden gotirilmodon qeydo alinmasi). infeksiyanin xaricdon gotirilmosi vo vaba
vibrionlarinin vobaya goro geyri-qonastboxs qonsu Olkslordon gaylarin suyu ilo gotirilmasinin miimkiinliyii
baximindan prognoz qeyri-qonastboxs olaraq qalir. Qeyd etmok lazimdir ki, epidemik prosesin zamana gora
inkisafi mokanda doyisilmis inkisafla xiisusilo six slagedardir. Vabanin diinya olkolori iizro oraziys goro
paylanmasinin xiisusiyyatlorinin dyranilmosi zamani «infeksiya sixligi» meyarindan istifado edilmisdir ki, bu,
hor bir saho vahidino diison vobali xastolorin say gostoricisi ilo ifade olunur. Voba zamani ohali sixligr ilo
infeksiya sixlig1 arasinda daha yiiksok korrelyasiya slagesi mévcuddur (r=0,79+0,058), nainki ohali sixlig1 ilo
xostolonma saviyyasi arasinda (r=44 =0,104).

Qeyd etmok lazimdir ki, Ol-tor biotipinin genetik dayisilmis V.cholerae H1 variantlar1 ctxB geninin
ardicilliginda vo digor struktur variasiyalarda, mosalon, SXT vo VSp-2 variasiyalarinda, holo 1990-2000-ci
illords, V.cholerae 0139 (Benqal) doyisilmis variantlarindan bir qodor sonra meydana ¢ixmigdir. Hazirki dovrde
vaba vibrionlarmin genomunda doyisilmis 01 Ol-Tor variantlar ilo téradilon veba alovlanmalar1 vo gatirilmo
hallar1 1991-ci ildon etibaron Asiya, Amerika vo Avropa dlkalorinds qeyd olunmusdur. 992-ci ildon 2011-ci ilo
gadar olan dovrds 26 dlkads, o climladen Canubi, Conub-Sorqi, Sorqi vo Markazi Asiyanin 18 6lkesinde 0139
serogrupundan olan veba Vvibrionlarinin tératdiyi 135 mindon ¢ox vobali xosto geyds alinmisdir ki, burada
epidemiyalar vo iri alovlanmalar olmusdur. Benqal vabasi ilo xastelonmonin dinamikasi tizorinde miisahidalor
zamani xastolonmonin azalma meyli miioyyon edilmisdir. Son onillikdo (2003-2005, 2007-2009) UST Cindo
Bengal vabasinin olmasi barado molumat vermisdir (9).

Vobanin yeddinci pandemiyasi IV morhalodo yens do beynoslxalq ohomiyyst kosb edon vo intensiv,
irimiqyasl epidemiyalar vo alovlanmalar soklinds tozahiir edon, mongayins gore miixtalif ekoloji-sosial xarakterli
fovgolads hallarin bag vermasi ilo olagadar diinya sohiyyasinin prioritet problemi olaraq galmaqda davam edir
(Krivomaz, 2015).

Miiasir dovrds voba iizerinde monitoringin (epidnazarat sisteminin) osasini asas etibarils iki istiqamat togkil
edir: 1) xostaliyin gotirilmo hallarmin vaxtinda askar edilmesi va yerli ocaqlarin formalasmasinin qarsisinin
almmasi; 2) sothi su manboalorinin suyunun mogsadyonlii milayinasi va otraf mihitde dovr edon vaba
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vibrionlarinin virulentlik dorocesindon asili olaraq, sanitar-gigiyenik vo miialico-profilaktika todbirlorinin
diferensiasiyali hocmi (Cherkasskiy, 2008). Bu, epidemioloji nazaratin asas komponentlarindan biri kimi vobanin
yayilmasi {izorindo global va digor orazi soviyyelorinde daimi miisahidonin vacibliyini miioyyen edir. UST- nin
molumatina goro, informasiyanin toplanmasi vo islonmasi zorurati onunla miioyyon olunur Ki, yer kiirasinin
istonilon noqtesindo yoluxucu, asason do tohliikali yoluxucu xastoliklora goro voziyystin doyisilmosi praktik
olaraq hor bir 6lkenin maraqlarina toxuna bilor. Beynolxalq tibbi-sanitar gaydalarda (2005) epidemiyalarin
qarsisinin effektiv surotdo alinmasina vo dayandirilmasina sabab olan informasiya miibadilasinin vacibliyi geyd
edilir (12). Bu zaman informasiya texnologiyalarindan istifado edilmasi az shamiyyat kasb etmir ki, bunun da
osasint hadisalorin adekvat oks etdirilmoasi magsadilo yaradilmis baza molumatlari va istifadagilorin informasiya
tolobatinin 6donilmosi, infeksiyanin yayilmasinin tohlili, miqyasinin qiymotlondirilmasi, xarakteri toskil edir.

Noatico
Vabanin profilaktikasinda, onunla miibarizods vo bu xastolikdon 6liimiin azaldilmasinda ¢oxtarafli yanasma
mithim rol oynayir. Burada su tochizatinin yaxsilagdirilmasi, sanitariya vo gigiyena tadbirlori, ohalinin
soforbarliys alinmasi, miialics, voba oleyhina oral vaksinin tatbiqi kimi tadbirlorin slagolondirilmasindon istifados
edilir. Hazirda vaba sleyhina 3 peroral vaksin mévcuddur: Dukoral, Shanchol, Euvichal. Xastolikdon miidafioni
tam tomin etmok tigiin adlar1 ¢akilon har ti¢ vaksin iki doza rejiminda verilmolidir.
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TiBBi YARDIMIN GOSTORILMOSI iLO BAGLI OLAN iNFEKSIiYALARIN MUASIR
EPIDEMIOLOJI XUSUSIYYOTLORI

Xiilasa

TYBI ilo yoluxma MPM-do bas verir, osas xostoliklo yanasi gedorok onun klinik gedisini agirlasdirir,
xostoliyin diagnostikasini vo miialicasini ¢atinlosdirir, xastaliyin prognozunu v aqibetini agirlagdirir, bazon isa
xostonin Oliimiina gotirib ¢ixarir. Xostoxana miiossisolorinin kollektivinin baslica vozifasi hospitalizasiya
olunmus xastalorin saglamliginin tamamils va siiratlo barpa olunmasi va orada onlar tigiin tohliikasiz vo komfort
soraitin yaradilmasindan ibarotdir. TYBI-ni térodon infeksiyalarm &ziimoxsus epidemioloji xiisusiyyotlori
vardir Ki, bu da onlar1 ononovi «klassik» infeksiyalardan farqlondirir. TYBI endogen vo ekzogen mensali ola
bilor. Bunun iigiin TYBI-nin epidemioloji xiisusiyyatlorinin dyronmoklo onlarla miibarizo vo profilaktikani
hoyata kegirmok lazimdir.

Agar sozlor: tibbi yardimuin géstorilmasi ilo baglh olan infeksiyalar, xastoxanadaxili infeksiyalar,
epidemioloji xtisusiyyatlori, risk amillori, infeksiya
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Modern epidemiological features of infections associated with the provision of
health care (IPHC)

Abstract

Infection with IPHC occurs in medical institutions together with the underlying disease, complicates its
clinical course, complicates the diagnosis and treatment of the disease, complicates the prognosis and outcome
of the disease, and sometimes leads to the death of the patient. The main task of the hospital staff is to
completely and quickly restore the health of hospitalized patients and create safe and comfortable conditions for
them there. Infections that cause TYBI have unique epidemiological characteristics that distinguish them from
traditional "classic" infections. TYBI can be of endogenous and exogenous origin. To do this, it is necessary to
study the epidemiological characteristics of IPHC andimplement their prevention and control.

Keywords: infections associated with the provision of medical care, nosocomial infections, epidemiological
features, risk factors, infection

Giris
Infeksiya hallarinin tibbi yardimin géstorilmasi ilo bagh olan infeksiyalara (TYBI) aid olmasimn {imumi
kriteriyalart onlarmn bilavasitd tibbi yardimin gdstorilmosi (miialica, diagnostik miiayinslor, immunlagdirma vo
s.) ilo baghh meydana golmasi sayilir. UST-iin molumatlarina asason, he¢ bir 6lkods miialica-profilaktika
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miiossisolorinin heg bir tipi TYBI-nin yaranmasi riskindon sigortalana bilmoz. Hor giin TYBI xostoxonalarda
xastolorin uzun miiddst olmasina, slilliyin uzanmasina, mikrobsleyhino preparatlara qarsi mikroorqanizmlorin
davamliliginin artmasina, sshiyys sisteminds kiitlovi alave xarclerin yaranmasina, pasiyentlor vo onlarin ailolori
liciin yiiksok moasraflora va dliimiin sobabsiz sokilde bas vermosina gatirib ¢ixarir. Miiasir soraitds TYBI diinya
tizra qlobal yayilmis xastoliklordan biri hesab edilir (Oralova, Kishkentayeva, Atakhanova, 2012).

TYBI miialico-profilaktika miiossisolorindo (MPM) bas veron infeksiyadir. TYBI boyiik tibbi vo sosial
ohomiyyot dastyir. UST-iin molumatlarina osason, TYBI olan hospitallasdirilmis soxslor arasinda letalliq
gostorcisi  bu infeksiya olmayan soxsloro nisboton 10 dofo yiiksokdir, orta hesabla 8,7% (3-21%)
hospitallagdirilmis xostolordo inkisaf edir va hor 12-ci letal noticolonmo hadisesi onunla baglidir. TYBI - tocriibi
sohiyyado iqtisadi zerarin miihiim torkib hissasidir. TYBI olan pasiyentlor stasionarda 2-3 dofo cox qalirlar,
noinki homin infeksiyanin oalamotlori olmayan analoji pasiyentlor, bu zaman miialiconin doyeari 3-4 dofo artir
(Prozherina, 2018).

TYBI-ni téroden infeksiyalarin &ziimoxsus epidemioloji xiisusiyyatlori vardir ki, bu da onlar1 ononovi
«klassik» infeksiyalardan farglondirir. TYBI zamanmi epidemik prosesin intensivliyi bir ¢cox amillordon, o
climlodon pasiyentin yasmdan, cinsinden, fon xastoliyindon, qidalanmanin vaziyystinindon, tobiq olunan
miialicodon (steroidlor, immundepressantlar vo s.), stasionarim otraf miihitinin voziyystindon asilidir. TYBI- nin
ocaglarmin omoalo golmasindo, saxlanmasinda vo yayilmasinda MPM-nin tibbi heyati mithiim rol oynayir
(VOZ Doklad, 2017).

Miiasir goraitdo TYBI-nin artmasi (Koza Natalya, 2013) bir ¢ox amillor kompleksi ilo sortlonir Ki, onlarmn
arasinda asagidakilar1 gostormak olar:

1. Oziinomoxsus ekologiyas1 olan iri xastaxana komplekslorinin yaradilmast: pasiyentlorin boyiik axini;
xostolorlo six tomasda olan tibbi heyot; intensiv migrasiya proseslori; otraf miihitin qapali olmasi (xastolor
ticlin palatalar, diagnostika vo miialica prosedurlari Giglin kabinetlor) vo onun mikrobioloji xarakteristikasinin
spesifikliyi.

2. Infeksiyalarin téradicilorinin giiclii siini (artifisial) yoluxma mexanizminin formalasmas: — bu
invaziv miidaxilslor, miialico vo diagnosik tibbi prosedurlar, tibbi aparatlarin istifado edilmasi ilo baghdir.

3. Xostalorin, tibb heyatinin miialico miiassisalorinds six tomasda olmasi soraitindo yoluxucu xastaliklorin
toradicilarinin otiirtilmasinin tabii yoluxma yollarimin (xtsusilo hava-damci vo tamas-maisat) aktiviagsmasi.

4. Infeksiya manbayinin daima boyiik sayda olmasi: stasionara askar edilmomis yoluxucu xostaliklorlo daxil
olan pasiyentlor (bu zaman stasionarda TYBI osas xostoliyo qosulur), tibbi heyat (torodicigozdironloar,
infeksiyanin silinmis formalari ilo xastolor).

5. Antibiotiklorin nazaratsiz sokildo genis totbiq olunmasi. Xastoliklorin mialica va profilaktikasi ii¢lin
antibiotiklarin vo kimyavi preparatlarin tatbiqinin kifayat qodar islonib hazirlanmis strategiya vo taktikasi heg do
hamiga mikroorganizmlorin dorman davamliginin inkisaf etmosina tokan vermir.

6. Hospital stamlarin formalagmasi — bu, ¢oxsayli dorman davamliligi ilo xarakterizo edilir ki, onlar

selektiv tistiinliiklora, dezinfektantlarin tosiring qarst yiiksok davamliliga malikdirlor.

7. Xostaliklorin diagnostika va miialicasi ti¢iin miirakkab texnikanin getdikco daha genis istifads edilmasi —
bu, xiisusi sterilizasiya metodlarimin tatbiqini talob edir. Cihazlarin vo aparatlarin istifado edilmosi selikli
qisalarin va dori ortiiklorinin travmaya ugramasina gatirib ¢ixarir ki, bu da infeksiyalarin toradicilari ti¢lin «giris
gapisini» formalagdirir.

8. Miiasir tibbin miivaffaqiyyatlari sayasinda qulluq edilon va miialica olunan pasiyentlorin sayinin artmasi.
Organizmin geyri-spesifik miidafia qiivvalarinin vaziyyati zaiflomis agir xastolorin (ahil xastalorin, erkon yash
usaqlarin) payinin artmasi, ohalide organizmin qgeyri-spesifik miidafis qiivvalorinin azalmasi.

9. Miialica-profilaktika miisssisalorinda sanitariya-gigivenik rejimin pozulmast TYBI ilo xastalonmonin
kaskin artmasina va alovlanmalarin bas vermasina gatirib ¢ixarir.

Miiasir TYBI-nin etiologiyas1. Biitiin XDi-nin togibon 90%-i bakterial monsalidir. Viruslar, gébaloklor va
ibtidailor, ektoparazitlor xeyli az rast golirlor. Comi 200-don ¢ox miixtalif toradicilor ham monokulturalarda,
hom do miixtalif assosiasiyalarda olurlar (Avchinnikov, Yegoricheva, 2015). Hospital infeksiyanin
etiologiyasinda ayri-ayr toradicilorin ohomiyyati daima doyisir. TYBI-nin etioloji strukturu 3 grup mikroblarla
toamsil olunmusdur: 1) patogen bakteriyalar, viruslar, géboloklor, ibtidailarle; 2) sorti-patogen bakteriyalarla; 3)
opportunist mikroblarla — onlar makroorganizmin immundefisiti fonunda infeksion prosesi toradirlor.

Antibiotiklorin meydana galmosina godar A seroqrupu beta-hemolitik streptokokku vo anaerob ¢oplar
aparict movqe tuturdular (Ablyakimova, 2014). Lakin antibiotiklorin klinikada totbigine baslanmasindan sonra
XDi-nin baslica téradicilori ovvelds geyri-patogen (va ya sorti-patogen) olan mikoorqanizmlor olmaga basladi:
St.aureus, St. epidermidis, St. saprophiticus. Son illor stafilokoklar yerini grammanfi ¢6p mikroflorasina verir:
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Ps. Aeruginosa, Escherichia coli, Enterococcus faecalis, Enterococcus durans, Klebsiella sp., Proteus mirabilis,
Providencia spp, Acinetobacter, Citrobacter, Serratia marcescens. Homginin miioyyan edilmisdir Ki xastoxana
daxili infeksiyalasma rotavirus, sitomeqalovirus infeksiyasi, kampilobakter, B, C, vo D viruslu hepatiti,
homginin {IV-infesiyanin yayilmas: ilo alagadar ola biler (7).

TYBI-nin zamam térodicinin hospital stamm meydana golir. Hospital stam dedikdo, &ziiniin genetik
xtisusiyystlori sayasindo sobodo dovr etmasi noticosinde, mutasiya vo ya genlorin (plazmidlorin) daginmasi
naticasindo doyigon mikroorganizm olub, «vahsi» stam iiglin xas olmayan bazi saciyyovi cohatlora malikdir ki,
bu da ona stasionar goriatinde yasamaga imkan verir. Bu termin ilk dofs stafilokokk infeksiyasina miinasi- boatda
islodilmisdir. Miioyyon edilmisdir ki, klinikada oldugu zaman xastalorin klinikaya daxil oldugu «6z» patogen
stafiloklarinin todricon «hospital stamlar» ilo oavozlonmosi bas verir. Hospital stamlar1 uzun miiddot xostoxana
soraitindo yasamaq qabiliyyotino malikdirlor ki, bu da onlarin xastolor va tibb heyati arasinda daima dovr etmasi
ilo tomin edilir. Hospital stami - MPM-nin soraitino uygunlasan sorti-patogen mikroorganizm olub, stasionar
soraitino onun adaptasiyasi 2 istiqamoatdo gedir (8):

Stasionardaki xastolarin orqanizmindon pasaj olunmasi sayasindo virulentliyin artmasi;

Homin MPM-do totbiq edilon antibiotiklors, antiseptiklors, kimyovi preparatlara, dezinfektantlara qarsi
davamliligin formalagmasi.

Miiasir dévrds TYBIi-nin tozahiirlori. Biitiin hospital infeksiyalarim miiasir dérde klinik olamatlorine gora
2 grupa bolmak olar (9):

1) Patogen mikroorqanizmlor tarafindan toradilon hospital infeksiya (klassik forma). Onlarin payma TYBI
ilo {imumi xostolonmonin 5%-don 15-20%-i diisiir (qrip vo KRVI, su ¢icoyi, skarlatina, bagirsaq infeksiyalar,
viruslu hepatitlor va s.). Bu grup Klinik slamolorina gora oldugca miixtolifdir ki, bu da stasionarin profilinden
asilidir.

2) TYBI-nin strukturunda irinli-septik infeksiyalar (ISI) aparic1 yer tuturlar vo onlarin iimumi gokisinin
75%-ni toskil edirlor. Omoliyyatdansonraki irinli agirlagmalarin tezliyi hazirda genis diapazonda dayisir: 3%-
don 20-35%-0 qodor. ISI daha cox reanimasiya sobolorindo, corrahi profilli xostolords, xiisusilo do,
toxirasalinmaz va abdominal carrahiyys sébolorinda, travmatologiya va urologiya, mamaliq s6bolorinds geyda
alinirlar.

TYBI ilo xostolonmonin on yiiksok soviyyasi iri stasionarlarda qeydo alinir. Onlara qosulan xostoxanadaxili
infeksiyalar hoyati vacib orqanlarda miirokkob omoliyyatlarin aparilmasini «miimkiinsiiz» edir. MPM-do hom
sporadik, hom do alovlanmalar soklindo epidemik xastolonma qeyds alinir. Bu alovlanmalar tigiin asagidakilar
saciyyoavidir (10):

Xostoliklorin agir generalizo olunmus formalarinin meydana golmosi; Infeksiyanin 3 vo daha ¢ox klinik
nazars garpan formalarinin olmasi. Hospital stamlarin amala golmasi.

TYBIi zamam epidemik prosesin qanunauygunluqlari. TYBI endogen vo ekzogen monsoli ola biler.
TYBI-nin osas hissosi stasionar soraitindo insandan yoluxma (ekzogen infeksiya) ilo bagldir. Az hallarda
autoinfeksiya (endogen infeksiya) rast golir. Endogen meydana galon infeksiyalarin xiisusi ¢okisi olduqca azdir.
TYBI toradicilorinin monbayi xastalor va bu téradicigozdirenlor sayilir: stasionarda, xiisusilo uzun miiddet olan
xostolor; MPM-nin heyati; xastolora qulluq ii¢iin calb olunan soxslar; tolobalar; pasiyentlora bas ¢okenlor, ziyarot
edonlar (11).

TYBI-nin aparict yoluxma mexanizmlori: tomas; aerogen, fekal-oral, artifisial (siini). Artifisial yoluxma
mexanizminin epidemioloji shamiyyati ondan ibarotdir Ki, 0, asagidaki omoliyyatlar zaman1 realizasiya olunur:
miiayinalor liglin ganin gétiiriilmasi; intubasiyalar; damarlarin, sidik ifraz1 yollarinin kateterizasiyasi; operativ
miidaxilalar; doguslar, abortlar; orqganlarin, toxumalarin, damarlarin va S. transplantasiyasi; infeksiyalar; ganin,
plazmanin transfuziyalari; endoskopik miiayinoalor, endocarrahi miidaxilslor. Bundan basqa, artifisial yoluxma
mexanizmi asagidaki omoliyyatlar zamani bas verir: modoni, 12-barmaq bagirsagin zondlanmasi; lyumbal,
sternal, orqanlarin vo s. punksiyalari; toxumalarin, orqanlarin bioptatinin alinmasi; manual miiayino; siini gan
ddvran iigiin aparatlarin istifado edilmosi; hemodializ, hemosorbsiya, plazmaferez; stomatoloji miialica. TYBI-
nin polietiolojiliyi onun téradicilarinin yoluxma yollarmin vo amillorinin miixtalifliyini miioyyan edir ki, bu da
hava-damci, tomas-moaisat, qida, su, parenteral, hemotransfuzion yollarla bas verir (12).

Natica
Yoluxma amillori Kimi, onlarin yoluxma yerlori do son doraco miixtalifdir. MPM-da infeksiyanin baslica
yoluxma amillorine aiddirlor:
1.Mikroorqanizmlarlo kontaminasiya etmis alotlor, tonoffiis vo digor tibb aparatlari, aglar, yataq
lovazimatlari, carpayilar, xostolora qullug osyalari, sar§i vo tikis materiali, endoprotezlor vo drenajlar,
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transplantatlar, qoruyucu geyim, ayaqqabi, heyatin vo xastalorin saglar1 vo allari.

2.Nom obyektlor: kranlar, su c¢anaqlar, ¢irkli su axidilan doliklor (traplar), infuzion mayelor, icmali
mohlullar, distillo olunmus su, antiseptiklorin, antibiotiklorin, dezinfektantlarin vo s. kontaminasiya olunmus
mohlullari, ol tigiin kremlor, giillar tigiin vazalarda olan su, kondisionerlorin namlondiricilari va S.

Tibb heyatinin allori - TYBI téradicilorinin tomas yolu ilo &tiiriilmasinin miihiim risk amilidir. Biitiin TYBI-
nin omolo golmosini 50-70%-o godor bu amillo olagolondirirlor. TYBI-nin inkisaf etmosinin risk qruplarina
aiddirlor: yenidogulmuslar vo erkon yasli usaqlar; ahil yash vo qoca soxslor; uzun miiddst yataq rejiminds olan
pasiyentlor; uzun miiddst stasionarda olan vo miialica miiassisonin miixtalif eamokdaslar1 ilo birbasa tomasda
olan pasiyentlor; ¢ox zoiflomis, agir, Xxronik xastaliklordon oziyyot ¢okon pasiyentlar; immundepressiv va siia
terapiyasi alan pasiyentlor; hamilo gadinlar vo zahi qadinlar.

Goriindiiyii  Kimi, miiasir dovrdo TYBI-nin genis yayilmasi, onun yaranmasinin vo inkisafinin
ganunauygunluglarinda bas veran dayisikliklor, risk amillorinin vo qruplarinin miixtalifliyi, xostonadaxili
hospital stamlarinin dominantliq etmosi bu infeksiyalarin dorinden Oyronilmasini vo onlarla miibarizonin
aparilmasini tolob edir.
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CBOMCTBA YCTOMUYUBOCTH HEKOTOPBIX YOPUPOMACIUYHBIX PACTEHUI

Pesome

Bospacraer BnusHUE uenoBeka Ha MPUPOAY, a TAKXKe Ha pacTeHus. B pesynbTare AeATENbHOCTH 4YelOBEKa
PacTUTENBHOCTh BCEX KOHTHMHEHTOB MpETepHeBAacT 3HAYUTEIbHbIE H3MEHEHHUs. UelIOoBEeK OKa3bIBaeT
MOJIOXKHUTENIFHOE M OTPHUIIATENIbHOE BIIMSHHE Ha pacTUTENbHOCTh. B JleHkopaHckoMm paiioHe HaOmromaercs
BO3/ICHCTBHE Ha HEKOTOphIC 3(UpHBIE MACIUYHBIC KYJIbTYpPhl. M3YyYEHbl OMOPKOJIOTMYECKHE M JKOJIOTHUECKHUE
0COOEHHOCTH HEKOTOPBIX 3()HUPOMACIMYHBIX pPACTEHUH, Npou3pacTalomux B JIeHKOpaHCKO-ACTapHHCKOM
peruone. HccnenoBaHusi IOKa3alad, YTO M3YUYEHHBIE PACTEHUS YCTOWYHMBBI K H3MEHSIOLIUMCS YCIOBUSM
OKpYKaIoIlIEe Cpeibl.
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Stability properties of some essential oil plants

Abstract
The influence of human on nature is increasing, as well as on plants. As a result of human activity, the
vegetation of all continents is undergoing significant changes. People have a positive and negative effect on
vegetation. In Lankaran region there has been an effect on some essential oil crops. The bioecological and
ecological characteristics of some essential oil plants growing in the Lankaran-Astara region have been studied.
Studies have shown that the studied plants are resistant to changing environmental conditions.
Keywords: coriander, anise, essential oil plants, chromosomal aberrations, phenological observations

Beenenue

Tepputopust Azepbaiikanckolt PecnyOnuku oTnudaeTcss OOraTol pacTUTENBbHOCTHIO. [IpakThuecku Bce
BUJIbI PACTEHHIA, BCTPEYAIOINECS B MUPE HA OTHOCUTEIHFHO HEOOIBIION TEPPUTOPHH, IIMPOKO PACTIPOCTPAHEHBI
B Halllel CTpaHe.

Oxomno 4500 BUIOB BRICIIMX CIOPYJIMPOBAHHBIX LBETKOBBIX PAaCTEHHMH, MPOM3PACTAIOMIUX B A3epOalikaHe,
obpenuuensl B 125 cemeiictB 1 920 pomos. [lo o6mmemMy KOIMYECTBY BHIOB PaCTUTEIBHBIN MHUp A3epOaiimkana
HamMHOro Oorade apyrux pecrnyoisuk Kapkaza. Okono 200 BHIOB 3THX PACTECHHH SBISIOTCS O(UIIHATBHBIMH
JIEKapCTBEHHBIMU PAaCTCHUSIMH. BHIbl pacTeHHid, BCTpeUalomuecs B pecnyOiKe, cOCTaBIsIOT 66% oT obuiero
YKCIia BUJOB pacTeHui, mpouspacraronux Ha Kaskase (1).

B pesysbTare BO3IEHCTBUS HA OKPYXKAIOIIYIO CPEeay C MPOILIOro Beka ObUIo yHHUTOXKeHO Oosiee 200 BuaI0B
pactenuii. B HacTosIee BpeMss Mbl MOXKEM HaOJI0AaTh YMEHbIIIEHNE KOJNIEeCTBA pacTeHuil Ha 1 BUIB A€Hb.

brnaroBoHHas JieTy4ass MacIsIHUCTas >KUAKOCTb, COAEPIKAIIAsACS B HEKOTOPHIX PacTEHHUsIX (MCIIONB3YETCS B
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HEKOTOPBIX OTpacisIX MPOMBINUICHHOCTH W MenuiuHe). B HacTosimee Bpemsi Hayke u3BecTHO okoio 2000
3¢UpoMacIuYHbIX pacTeHuil. s mpomsBoacTBa 3(PHUPHBIX Macel HCIOJIB3YIOTCS pa3IMYHbIC PacTEHHS.
Pactenns, comepxkamue >¢upHBIE Macia, LIMPOKO HCIOJIb3yEeMble Ha IPAKTUKE W HMMEIOLIME BBICOKHE
KOHIICHTpAINH JIETyYUX BEIIECTB, Ha3bIBaroTCs 3¢upHbBIME Maciamu. Onu comepxkart ot 10% mo 0,001%
a¢upHOro Macia. DPUpHbICE Maciaa - OYeHb IPPEKTUBHOE JIeUeOHO-TPOPUITAKTHYECKOE CPEACTBO. D(QUPHBIC
Maciia M3JaBHA HCTONB3YIOTCA B MeIWIHMHE W KocMeTojorud. OHHM YCIOKAaWBalOT, OKa3bIBAIOT HA OPraHU3M
AHTHUCENTUYECKOE, aHTHOAKTEPHAIbHOE U IPOTUBOBOCIIANIUTENFHOE ACHCTBHE, OUUILAIOT OPraHU3M OT IIAKOB U
TOKCHHOB, IIOJIO)KUTENIFHO BIMAIOT HA MMMYHHYIO cUCTeMy. D(HUpHBIE Macia MKXPOKO UCTIONb3YIOTCS B OCHOBHOM
KaK CPEJICTBO TI0 YXO/Iy 32 KOJKEi: OHM OMOJIAXKHBAIOT KOXKY, Jienast ee OoJiee AIaCTUYHOM U 310pOBOH (2).

OdupHple Macia cofepkarci B CHENHaIbHBIX KJIeTKax (MyTax A(HUPHBIX Maced) WM B BOJOCSHBIX
¢dommmkynax. 13 a¢pupubix Macen uzpnekaercs 6onee 1000 oprannueckux BemecTB. DQUpPHBIC Macia COCTOAT U3
CIIOJKHBIX OPTaHUYECKUX COCITUHEHUH, KUCIOPOJACOACPKAIIMX TEPIICHOB, CIIUPTOB, albACTHIOB U KeTOHOB. OHU
CUUTAIOTCS JIETYYMMH COSIMHEHUSIMH U PAKTHUECKH HE PACTBOPSIIOTCS B Bojie. DPHUPHOE MaciO - EANHCTBEHHOE
HaTypaJIbHOE BELIECTBO, KOTOPOE COAEPKUT COTHU XMMUYECKUX KOMIOHEHTOB. KakapIii KOMIIOHEHT COCTOUT U3
WHMBUIYaJIbHOTO Habopa BELIECTB, B pe3yJIbTaTe yero odpasyercst oueHb cioxHas cMmech (3). Bee Bemiectsa B
3¢UpHOM Maclie SBJISIOTCS OPTaHUYECKUMH, JPYTUMH CIOBAaMH, MOJIEKYJSpHas CTPYKTypa Ka)XIOro BEIECTBa
COCTOUT U3 aTroMoB yriaepona. KoMImoHeHTbl 3(QHPHBIX Macel PpacTeHUil NPEenCTaBIAT COOO0H mHOoYTH
KOMOMHALIMIO OCHOBHBIX KOMIIOHEHTOB B HeM. Hanmpumep, 0CHOBHBIM KOMIIOHEHTOM BCEM M3BECTHOI'O 3(HUPHOIO
MacJiia MTHI TIEPEYHOH SBIISIETCSI MEHTON. JTO BemecTBo coctasisieT 40% aupHOTro mMacia pacTeHus U MpHAaeT
pactennto crnennpudeckuii 3amax. OgHaKo OBIBAIOT cIydad, KOTJa HEOOIBIIOE KOIWYECTBO EAKUX (3aMETHBIX
CJICZIOB) MaxXy4yuX BELIECTB B 3()MPHOM Macie B COUETAHUH C APYTHMMHU BEILECTBAMHU B PACTEHHUHM UMEET Ba)KHOE
3HAUYEHUE C TOYKW 3PEHUS 3amaxa, cO3[aBas «apoOMaTHYeCKWi BeHel». Hampumep, HUTpany -KOMIIOHEHTA,
NPUAAIONIET0 JUMOHY CIEeNU(HUUYECKHd 3amaxX, - OYeHb Maio B S(UPHOM Macjie JTUMOHAa, HO UMEHHO €My
NPUHAIISKHUT OCHOBHOM 3amax (4).

B kadecTBe 00beKTa HCCIIEIOBaHMS OBUIN B3STHl PACTEHUS KOPHAHApA U aHKca, coOpaHHbIe B JIeHKOpaHCKOM
paiione AsepOaiimkaHckoit PecrnyOnmuku.B ucciienoBaHMu WUCMOJIb30BaHBl (PEHOJOTHYECKHE HAOIIOJICHHS U
nurorenerndeckue meroznl (Poleznyye rasteniya Azerbaydzhana, 1971: 47-53).

Kopuanap: oanonetHee TpaBsuucroe pacrtenuepoma Kopwamap (Coriandrum) cemeiictBa 30HTHYHBIE
(Apiaceae). Crebenp y KOpuUaHapa OPsSMOCTOSIYMMN, TOJbIH, BbIcOTOM 10 40-70 cM, pa3BeTBIEHHBIH B BepXHEH
YacTH.

[TpukopHEBBIE TUCTHS MIMPOKOJIONACTHBIC, TPEXPA3/IeIbHbIE KPYITHO pacceYEHHbBIE, C IIMPOKUMHU JOIBKAMHU 1
JUIMHHBIMH YepelIKaMH, Mo Kparo HaJpe3aHHO-TTUIIbYAThIC; HWKHUE CTEOJIEBbIC - KOPOTKOYEPEIIKOBEIE, IBAXKIBI
NEPUCTO-pa3/ieibHble, CPEAHNE W BEPXHHE - CHISYME, BJIATAJMIIHBIE - MEPUCTO-PAcCEUEHHBIC C JIMHEHHBIMU
nonbkamu (6).

LIBeTkn Menkue, Oenble WM PO3OBBIC, PACIIONOXKEHBI CIIOKHBIMH 30HTUKAMH Ha KOHIAX IBETOHOCOB,
o0pa3ys 3-5 myueit. KpaeBbie nBeTku aimuHON 3-4 MM.

[Tnon - siLEBUAHO-IIAPOBUAHBIA HEpacHaJaroIuiics BUCIOMIOAHUK, TBEPABIA ¢ 10 m3BmmcTeiMu 1 12
OPSMBIMU PEOPBIIKAMHU.

LIBeTéT B MIOHE - HIOJE, IUIOABI CO3PEBAIOT Ha IOre B HIOJIE, B Ooyiee CEBEpPHBIX paliOHaxX - B aBryCTe -
ceHTsoOpe.

Kopuanap - onuH U3 apoMaTHBIX OBOIIEH, KOTOPBIM HCHONB3yeTcs Kak MPSHOCThb, BKycoBas 100aBKa U
apoMaTu3aTop B pazauyHbIX Omrogax. Kopuanap cuutaercst OCHOBHBIM 3(HpOMacIudHbIM pacreHueM. OH gaer
60-80% natypanbHbIX 3QUPHBIX Macel, cocTaBisisi 80% moceBHOW miomany 3(UPHBIX MACIUYHBIX KYJIBTYP.
ITnoxer kopuanapa coaepxar 0,7 - 1,2% sdpupHoro macia (Gumbatov, Bashirov, Mokhumayev, 2016: 248).

AHMC: OJHOJIETHEE TPaABIHHWCTOE pacTeHHe, MPSAHOCTH, BUA poma beapener (Pimpinella) cemeiictea
3outnunble (Apiaceae). OpgHoleTHEe, TOHKO W KOPOTKO OTCTOsIIe-ONyHIEHHOEe  pacrte- HHe. KopeHb
TOHKHMH, BepeTeHOOOpa3HbIl, cTepkHeBOH. Ctebenb BbicOTOM 10 60 CcM, HOPAMOCTOSYMNA, OKPYIJIbIi,
O0opo3auaThlii, B  BEepXHEW 4YacTH  BETBUCTHIA. [IpUKOpHEBBIE W  HW)KHHE  CTeOJie- BBIE JIUCThS
JUIMHHOYEPELIKOBbIEC, OKPYIJIO-IOYKOBHIHBIE, IIeJbHbIC, HAJpe3aHHO-3y0uaThle WM JIONAcTHBIE, MM M3 TPEX
OKPYTJIO-CEPAICBUIHBIX JHCTOYKOB, J1BA Ha KOPOTKHX, KOHEUHHIH Ha Ooyiee JMHHOM dYepemouke. CpenHue
JHUCThS C OOpPATHO-KIMHOBUJIHBIMHU, YacTO JIBYXJIONMACTHHIMH OOKOBBIMH JIMCTOYKAMH M TPEXIIONACTHBIM
KOHEUYHBIM, JUIMHHOYEPEUIKOBbIe. BepxHue - cusune Ha Y3KOM BIIATAIUINE, JBAXKIbI- HIIH TPYKIBIIIEPUCTHIE C
JIMHEHHO-JIAaHLIETOBH/IHBIMH JI0JIbKaMH; CaMble BEPXHHE TPEX-TISITUpa3/IebHbIC WINIeIbHbIE (8).

[IBeTKM MeJKHe, NMATHYICHHbIC, HEB3payHble, COOpaHbl HA KOHIAX BETBEW B CIIOKHBIC 30HTHKH 2,5-6 cM B
noriepevHuke, ¢ 7-15 KkopoTko-paccesHHO-OMymEHHBIMU TydaMu. OOGEPTKa OTCYTCTBYET WJIM OHA OJHOJMCTHAS,
JMCTOYKN 0OEPTOYKM HUTEBUAHBIC, B UMCIIE OJHOTO - HeCKONbKuX. Jlemectku Oenble, ymMHON okoio 1,5 MM, 1o
KpasiM peCHHYaThle M Ha CIIMHKE KOPOTKO-LIETHHHCTO-ONMYHIEHHBIE, C 3arHYTOM BHYTPh BEPXYILIKOH, CHApYy>KU
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onyméHHble. THMMHOK TISTh; MECTUK ¢ HIDKHEW MBYTHE3MHOW 3aBs3bI0 U ABYMS cTONIOMKamu. LIBeTET B mioHe-
urone (9).

IInoger aHmca HENMKOM HWCHOJB3YIOTCS B TMHUIIEBOH MPOMBIIUIEHHOCTH W MeAWIHWHE. B cemeHax anmca
conepxutcs 4-6% sdupnoro macna. [losromy aHuC Takke BHIPAIIMBAIOT ISl TOMYYeHHS 3(PHPHOTO Macia.
CaMblii IEHHBI KOMIIOHEHT 3(UPHOTO Macja - apOMaTUYECKOe BEIIECTBO IMOJ Ha3BaHUEM aHETON. D(PHUPHOE
Macjio U €ro aHeTOJ HCIOJB3YIOTCS B IHIICBOW, MapprOMEPHON, KOCMETHYECKOW W (hapMaleBTHICSCKON
npoMbIIeHHOCTH. 110161 HcTIONB3yt0TCs B eueOHbIX mensx (Dzhozef, Dzhini, 2011: 17-27).

CemeHna 3(hUpHBIX MACIMYHBIX CEMSH MpopamuBaid (B TepMoctare mpu 250 ° C) 1 aHAIM3UPOBAIN YaCTOTY
XPOMOCOMHBIX a0eppaluii B KIETKaX alWuKadbHOW MEPUCTEMBl WX 3apOJIBIINIECBBIX KOPHEH, HCIIONb3Ys
CTaHIAPTHBIN METOT MAaTEPUHCKON Teno(dassl.

CraTucTHYeCKHUii aHAIM3:
PesynpTaThl 3KCHEpUMEHTOB PACCUMTHIBATINCH MO CIEAYIOMHM (GOpMyJIaM C TOMOINBIO OOIICIIPHHATOTO

KPHUTEpHs CTaTHCTHYeCKOro aHaimsa - kpurepus Crterozenrta (Babayev, Madzhidov, Askerov, Aliyev, 2011:
251).

JJ1s1 XxpOMOCOMHBIX adeppanuii:

>
M — Nn>*100
rae N

M — IIporieHT XpoMOCOMHBIX abepparuii (%)

N - komu4ecTBO KJIETOK B aHada3HOH (asze

N - KOJIMYECTBO KJIETOK, B KOTOPBIX MPOHU30IILIA XPOMOCOMHBIE abepparun

CpennexBanpaTiHyHasi ommOKa (m), BO3HHKIIAS B XOJI€ KCIIEPUMEHTOB, PACCUMTHIBAJIACH 10 CIICTYIOIIEH
thopmyre:

(100—M)* M
N

>
9

Jnst kaTanasbl:

K =

rue

K-karanasHast akTHBHOCTb

- ¢yMMa Tmokasaresnei, mojaydeHHsix 3a 3, 6, 9 MuHyT

9 - BpeMsi MPaKTHKH

deHoOTHYECKHE HAQJIONEHMsI: UW3yYeHHEe OCOOEHHOCTeW CE30HHOTO pa3BHTHS  pacTeHUH ¢
(eHOOrMYeCKUMU HAOJIOICHUSAMH MO3BOJISIET YTOYHUTh 3aKOHOMEPHOCTH PUTMOB MX Pa3BUTHUS U OLCHUTH HX
HEPCIIEKTHBEl B COBPEMEHHBIX ITOYBCHHO-KIIMMATHYECKUX YycloBusiX. CremnoBarenbHO, (EHOIOTHYECKHe
UCCIICZIOBAaHUS BaKHBI NPU W3YYEHHH OHMOJIOTMM pacTeHWil. B pe3ynbrare NpoBeIEHHBIX (PEHOIOTHYECKHX
HaOJIro/IeHN OBUIO ellle pa3 YTOYHEHO BPEeMsl BEreTalliy y STHX BHJIOB U YCTAHOBJIEHO, YTO MPOJOKUTEIBHOCTh
BereTaly 3aBUCHT OT YCJIOBHH Cpeabl M TemriepaTypbl. deHojorndyeckue HaONOJACHUS B ONMKalline Tojbl
JaayT Oosee moJHble pe3ynbrarhl (12).

[Tpu 5TOM OBUIO YCTAaHOBJIEHO, YTO YaCTOTA XPOMOCOMHBIX adeppalyii ¥ KOJHYeCTBO (pepMEHTa KaTaiasbl B
UCCIIelyeMbIX PACTCHUSX HaXOAWUTCS B Mpejeax AOMYCTHMOW HOPMBL. JTO M3HAYAJbHO JOKA3bIBAET, UYTO OTH
pacTeHusl He MOABEPKEHbI BO3AECHCTBHIO OKPY’KAIOIIEH CPeIbl.

BriBoabI

HccenenoBanus MokasplBaOT, YTO U3YUCHHBIE PACTEHUS HE MOABEPrarOTCs PUCKY CO CTOPOHBI OKPYKAFOIIEH
cpeapl. OnHako, YYHTHIBasg MEHSIOIIMECS YCIOBHS OKpY)KaloLled cpelapl, HEOOXOAMMO NPOBOAUTH
NEPUOJUYECKHM MOHUTOPUHT JUIi MW3y4YeHHS OMODKOJIOTMYECKUX XapakTePUCTUK UM XapaKTEPUCTHK
YCTOMUYMBOCTH KaK 3TUX, TaK U JAPYTUX PACTEHUN B U3MEHSAIOIIMXCS YCIOBUSX OKpyxarouieil cpensl. ITpu atom
CEeMEHA PaCTeHUH [OJDKHBI XPAaHUTHCS B Pa3HbIX TEHHBIX OaHKax, U HMX cjeayeT Oepedb, OCOOEHHO Ha
oxpaHseMbIX Tepputopusix. CKopee, 3T pacTeHHs CIeIyeT 3allUIIaTh B YCIOBHUIX €X-Situ U in- Situ, He3aBUCUMO
OT TOT'0, HAXOAATCS JIA OHU 10| YITPO30i UCUE3HOBEHUS.
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INFLUENCE OF PLANT DENSITY ON PRODUCTIVINESS AND CORRELATION
BETWEEN PRODUCTIVITY ELEMENTS

Abstract

The article is devoted to the introduction of the “Studying of the effect of external conditions and
components of agro-technical cultivation components on falling degree of vegetative organs of cotton plant”
which was started in 2011, where the plant density is also described. The experiment was carried out in the plots
with 100m length, 4-rowed fields by 4 repeats and 12 options. The size of each of the rows was 240 m? total
experimental plot equaled 240 x 12 x 4=11520m°.

By that purpose observation over plant densities had been conducted in the experiments which were based on
introduction of microelements at two periods, on background of fertilizers Nigy P10 Kso, two plant densities and
three deeply varying irrigation regimes. The factors affecting on decline at 6020x1; 60x20x2 plant density,
dependence between plant density and mass of a ball, plant density and productiveness are determined.

Keywords: plant density, water-nutrition, irrigation regime, hard, optimal, high regime of irrigation,
nutrition area, fruit organs, falling, correlation
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Bitki Miihafizasi Elmi Tadqiqat Institutu
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Bitki sixhi@imin mahsuldarhiga vo mahsuldarhq elementlori arasindaki korrelyasiyaya tasiri

Xiilasa

Moqalads “Pambiq bitkisinin bar orqanlarinin tokiilme doracasine xarici sorait amillorinin va aqrotexniki
becoarma komponentlorinin tosirinin Oyranilmasi” mdvzusunun icrasina 2011-ci ildo baglanmig vo homin
todgigatin aragdirma obyektlorindon biri olan bitki sixligindan bshs olunur. Tacriibs uzunlugu 100 m olan, 4
corgoli loklordo, 4 tokrarda, 12 variantda yerlosdirilmisdir. Hor lokin 6lgiisii 240 m® olmagqla, comi tocriiba
240x12x4=11520 m? sahodo yerlagdirilmisdir.

Bu mogsadls, bir-birinden kaskin forqlonen ii¢ miixtalif suvarma rejiminds, iki bitki sixliginda, Nigg P1go Kso
giibrolori fonunda mikroelementlorin iki miiddotds totbigine asaslanan tacriibade bitki sixligr tizerinde miisahidslor
aparilmisdir. 60x20-1; 60x20-2 bitki yerlogsmosinds tokiilmays tasir edon amillar har torafli aragdirilmus, bitki sixlig
ilo bir qozanin kiitlosi arasinda, bitki sixligir ilo tokiilon imumu bar orqanlari arasinda, bitki sixligi ilo
mohsuldarliq arasinda olan qarsiligh asililiglara aydinliq gotirilmisdir.

Acgar sozlar: Bitki sixligi, su-qida, suvarma rejimi, sart, optimal, yiiksaok suvarma rejimlori, qida sahasi, bar
organlar, tokiilma, korrelyasiya.

Introduction

Cotton plant is economically universal technical crop which is one of the main fields in the agricultral
economics of our country. Its signifficance is due its indispensable fiber. Cotton fiber is the main raw- material
for knitting industry. It is used in preparing of different textile, thread and cloth, as well as various technical
production.

There is no field of national economy where cotton isn’t used - in motor-car and plane production, chemical
industry, cattle breeding, medicine, food industry etc. That’s why production of that plant have to be increased on
intensive plant-growing principles.

It is known that icrease of row cotton production in direction of dynamic development is possible not only by
introduction of new varieties with high biological potencial plastic to various extremal conditions, but also by
taking into account the specific agtotechnical signs of cultivated crops and agro-climatic conditions of production
years and correct binding of matters of cultivation technology.

The components of cultivation technology irrigation and correct feeding of plants during vegetative period
are important factors regulated by human mind.

There are a lot of reasons of getting low production on cotton fields. One of them is falling of vegetative
organs. Decline of vegetative organs (buds, flowers, balls) are happened in connection with violation of
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physiological and agrotechnical measures (50-60% and more). Degree of falling of fruit organs also depends on
external condition and hereditary trait factors. Lack and abundance of humidity in the soil, disbalanced fertilizer,
strong winds, overheat, injures by diseases and pests, etc. Increase the defolation. Besides that the length of day
also has a signifficant effect. The factors caused to falling of fruit organs lead to decrease of productivity.

MATERIALS AND METHODS. For increase of productivity - the main factor in icrease of economical
effectifiness of cotton growing, the actual task is minimizing of the falling of fruit organs which is thought to be a
global problem. By this purpose a scientific research work had been started by us in 2011. The research work was
carried out at deeply varying 3 different irrigation regimes (hard, optimal, high), by using fertilizer norms N1qq
P100 Kso 0n background of microelements.

The research work was carried out by generally accepted Aslanov H.A.,Valiyeva M.A. methodics (Aslanov,
Valiyeva, 2013). The reasearch work was placed on 4- rowed plots with 100m of length, 12 options, size of each
plot was 240m?, total experimental area formed 240x12x4=11520m’. One of the objects of research is plant
density.

Plant density is the main factor affecting on growth, development and productivity of cotton plant. Plants
grow intensively on rare plantations. But as the quantity of plants on plantations are not large, the total
production of a unit field is less. If the number of plants on the field are high their height will be short in
connection with their requirement for defined feeding matters.The number of balls on a bush will decrease, but
production from a unit area will be high. A lot of fruit organs are collected on the each of the bushes (Aslanov,
Valiyeva, 2014: 520). RESULTS AND DISCUSSIONS. Although the theme of plant density, placement of
plants on the field had been the main research object for lots of researchers for a long period of time this task is
still hadn’t found its solvation. This is connected with the difficulties faced during studing of that problem.

Placement of plants in the field is a very dinamic factor. While an optimal density in one field gives positive
result, in other it may be otherwise in the other options. In the same plant density (same number of plants in 1
hectare) in dependence with sown seed variety, degree of soil fertility, introducted mineral fertilizer norms,
irrigation regime, quality of agrotechnical measurements and other reasons it has different influence. That’s why
there is a necessity of conduction of research on plant density on scientific basis.

Practice on the plant density is widealy spread in our country. So, creation of condition for effective using
from solar radiation for plant density is one of the most important factors of managing the photosynthetisis
prosess. Before the determination of the main rules and their practical introduction the task had been studied for a
very long time. Such researches being one of the stages of scientific history had given valuable results, some of
them are still of great signifficance. New achievements on this sphere of science will create opportunities for
strengthenning and improvement of practice on plant density.

Different plant density — the distance between the plants in the row may be achieved by regulating the
number of plants in the nest, also by narrowing or widening the distance between the roads, keeping the definite
number of plants in the row or in the nest. Let’s have a look to the works of scientists worked despite the methods
of placement.

The first research works on studying of plant density took place in the first half of XIX century. In 1881
E.Volni at the end of results of experiments which were conducted over the plant density defined that the
productivity of great number of types of agricultural crops depend on fertility degree of soils. The author had
defined that the higher soil fertility and wider feeding area, the higher the productivity. High yield on relatively
less productive soils may be achieved by increasing of plant density.

The next researches had shown that during definition of plant densities the characters of cultivated crop and
introduced agrotechnics have to be taken into account. A great signifficance to plant density had given also by
D.N.Pryanishnikov. Generalization and studying of materials, also the results of his own practices gave an
opportunity to D.N.Pryanisnikov to give a great importance to feeding area of agricultural crops. Altogether he
noticed that fertility of soil, biological signs of soil, mineral feeding, water support and other factors have to be
taken into account.

Plant density have been of great inportance all over the cotton-growing history. The signifficance of that
problem is still actual. M.V.Mahammadjanov’s and others’research works conducted on this direction over the
determination of plant densities, as well as noticed in the S.Kh.Yuldashov’s monography devoted to the solvation
of laying problems of cotton plant (Mukhamedzhanov, Suleymanov, Dusmukhamedov, Zakirov, 1972; Yuldashev,
2012: 29-31; Yuldashov, 1964).

The factors of studying of plant placement on a plant density are also of great signifficance.

At the result of research works conducted over the plant density in the Agricultural Institute of UZ.SSR it had
been defined that production of raw-cotton at the same plant density depends on the number of plants in the nest.
The productivity was higher for 6-7sen/ha at 112 thous. plants compared with the option with more number of
plants. On the fields with the short distance of underground water the optimal plant density per hectare was 80-90
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thous., on gray soils- 120, and on the soils weakly supplied by nutrition matters — 130-140 thous (Ergashev,
Rustamov, Abdullaev, Kobilov, 2016: 153-154).

Each of the plant density has to be suited with the length of the main stem defined by experimental way, by
irrigations, by fertilizers and other agrotechnical measurements. The length of the plant for the variety 108F at
110-120 thous. plants must be 14-23cms at budding stage, 42-48 cms at flowering stage, and 80-85 cms from
flowering till castration. At such height the plants receive enough light, balls formation and openning of balls
occur in time.

The fine-fibre variety 108F with had been studied at plant densities from 61 thous. to 132 tous. under
conditions of Tajikistan. Increase of cotton had been observed at plant density 71-61 thous. So, the plant density
for the variety 108F is recommended to be increased from 100-120 thous. to 135 thous (Yuldashev, 2011: 192-
193; Tsikov, 2016: 15-17).

The researches on placement of cotton plant had been carried out by collaborators of Institute for
Experimental Biology of Plants of Uz.SSR. Only one plant in the nest creates conditions for stability of plant to
laying due to which increase of yield is obtained. The best result was received at 114,2 plants. By increase of
plant density to 171 thous. the worse results were obtained in connection with the dense. In one of the author’s
experiments at the same plant density (111plants per ha) the quantity of balls, raw-cotton product and its quality
increased in the option with a single plant in a nest compared with more plants in the nest. Besides that,
defoliation (fall of leaves) also fastens. That is the result of preparation which makes better the working regime of
collecting machines (Khlebutina, 1972; 14).

Better growth, development and increase of productivity in such placement is explained by increase of
matters exchange due to the better light support (Hamidov, Suvanov, 2018: 153-159; Starov, 1952).

In the study conducted at the Dagestan zone experimental station, the yield increase was 2-3 s / ha higher in
the variant with a plant density of 90-100 thousand per hectare compared to the plant density of 50-60 thousand
per hectare. However, the author associates different plant densities with moisture supply. Thus, if increase in
precipitation is recorded in the second half of the growing season, it is recommended to reduce the number of
plants per hectare to 50-60 thousand (Starov, 1940).

The effect of different nutrition norms on plant density 95.2 and 114.2 thousand of medium-late and early-
maturing cotton varieties (108 F and C 3210) are studied. Irrespective of the food background, the opening rate
had fastened at 81.6 thousand plants was accelerated for both varieties, which is explained by the early of the
flowering phase and the best weather and light conditions.

Soil fertility varies significantly depending on the norms of fertilizers, biological characteristics of the
cultivated plant, water supply and other factors.

Numerous studies have shown that the optimal plant density per hectare is 80-150 thousand. Satisfactory
yields can be obtained by reducing the density in various areas with good water supply. In areas with low
fertility, plants should be planted close to get high yields.

Yields of compact shrubs, especially those with zero type of branching, were higher than of varieties with
well-developed vegetative organs.

However, it should be noted that most plant density studies are based on phenological observations of cotton
plants and yield indicators.

From the above mentioned, it can be concluded that the density was determined by experimenting with
certain soil types, taking into account the specific conditions for this or that plant, including the cotton plant. This
work will be more effective if we study the internal metabolic processes that take place in the plant organism in
parallel at certain plant density (Kholmatov, 1951).

Plant density is very important, but not the only factor in increasing productivity. The proposed plant density
cannot solve the problem of increasing the productivity of the cotton plant without taking into account other
conditions (water-nutrient regime, agrotechnics, varietal characteristics, etc.). Increased plant productivity can be
achieved in a complex way at optimal density along with other growing conditions.

The main criterion for the placement of cotton plants is the lighting conditions in the fields. When
determining plant density, the degree of photosynthesis, one of the main physiological functions of plants, must
be taken into account.

If the plants thrive when compacted, enriching the nutrient medium and in other conditions, then measures
should be taken to improve the lighting by appropriate placement in the sows to increase productivity.

When you keep more than 3 plants in the nest, the absorbing activity of the root system is destroyed. Thus,
the roots are concentrated in one place that is not recorded when they are located alone. Plant density in subsoil
of clover has been studied. For medium-sized cotton varieties, it is recommended to keep 70-90 thousand plants
per hectare for the first and second years, and 90-100 thousand plants per hectare for the third year. The number
of plants per hectare is recommended to be at least 130 thousand for the fine-fibre 5904 variety. Later, when the
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density was increased to 186 thousand the plant was severely infected by macrosporiosis and the technological
qualities of the fiber deteriorated (Prokofyev, lgamberdiyeva, 1971).

Employees of the agro-technological department of the former AzETPI (Azerbaijan Scientific Research
Institute for Cotton - Growing) conducted research to determine the agro-techniques of the new variety, including
plant density. Thus, the plant density of Akala-Verit cotton variety imported from Israel in 1994 was studied in
Central Eperimental Basis and plant densities of Ganja-2 and Ganja-8, Ganja-78, Ganja-110, Ganja-103, Ganja-
80 varieties were determined in 1997. In addition, in 2014, research works were conducted on the topic of
intensive sowing (Hasanov, Mammadov, 2015: 56-58; Hasanov, Marlamova, 2014: 40-44).

It is clear from the literature that the quality and quantity of the product is closely related to the number of
plants placed in a single sowing area.

Distance between raws. Before the revolution, small farms engaged in individual farming used manual labor
and premium agricultural techniques. At that time, all work was done by hand, and irrigation was carried out by
pond irrigation. As a result, the field was overgrown with weeds and dried quickly. Irrigation water was not used
efficiently. All of this required a great deal of labor, but little product was got.

Rowing, especially wide-rowing, was a significant step forward in cotton production. However, the extent to
which the distance between rows was considered optimal has not yet been resolved.

Square nest sowing and two-way cultivation of crops have played a role in increasing cotton production as a
developing method at a certain stage. Later, the rise of farming culture, the providence of landowners with
modern agricultural machinery, replaced the square nest crops and cultivation technology in two directions, and
was replaced by row spacing of 60 cms.

Thus, from an economic point of view, the effectiveness of row crops has been proven by many researchers
for different cotton growing zones.

Wide-row sowing creates conditions for the movement of a wide range of equipment, increases its
productivity, allows the construction of deeper irrigation ditches, improves the quality of irrigation by increasing
the daily norms of irrigators, prevents crop failure during cultivation, accelerates harvesting by machine.
According to numerous studies, row crops are superior to row crops in terms of total yield. In the same product,
they are more effective than the narrow-rowed (Valiyeva, Kazimov, 2007: 86-88).

In recent years, experiments with narrow-row growing has begun in the United States. Usually the applied 90
and 100 cms row spacing is reduced to 20; 30; 50 or even 8 cms. Generally accepted plant density 40-150
thousand is increased to 250-750 thousand per hectare. In this case, different sowing methods are tested: scattered
sowing by plane, row sowing with grain sowing maschine, two four-row sowing, etc. These experiments prove
that intensive sowing reduces costs. To date, the optimal width of the row spacing to ensure maximum raw cotton
yield has not been determined yet.

The change in the width of the rows is due to the change in technical and economic capabilities. When
analyzing changes in cotton practice, it should be noted that it is not necessary to dwell on any distance between
rows. Cultivation conditions (water, food, soil, machinery, etc.) vary. Cotton cultivation changes in natural
climates, and the conditions of the soil in which cotton is grown are also different. In addition, cotton varieties
have different biological properties and react differently to them. So their potential will be expressed differently.
Therefore, changing the row spacing of the cotton crop to increase productivity should be of paramount
importance (Valiyeva, 2016: 132-135).

Distance between plants. By adjusting the distance between plants in a row, different plants can be obtained
from areas with the same width of rows.

Due to the application of row sowing in cotton, many researchers started to study the distance between plants
s 18; 35; 53; 54; 71 cms, etc., when the distance between the rows was 89 cms wide, by keeping one, two, three
plants in the nest. When one keeps a plant in the nest, the number of shoots and the area of the leaf surface
increase by increase of the distance between plants. In subsequent experiments, they learned to increase the
distance between plants to 106 cm and to keep one or two plants in the nest. The least yield was taken from a
bush with 18 cm of vegetation. High raw cotton yield was obtained from the single area. The number of cones
increased in sparse crops, and their maturation depended on weather conditions. Yield growth from one branch
was obtained when the inter-plant distance was raised to 106 cm. At that time, in the American practice, the inter-
plant distance of cotton was 30-45 cm, depending on soil fertility (Zhurbitskiy, 1968: 260).

Experinent was conducted by keeping slot distance 15; 30; 45 cm row spacing 50; 70 and 100 cm, one or two
plants in the nest. It was found that by increase of the distance between plants in the rows and their number in the
nest, the growth of the plant weakens. If the rate of opening of balls is delayed by only 1-2 days due to the
reduction of the row spacing, then the yield per plant decreases significantly as the number of plants in the nest
increases, with a difference of 4-6 days as the distance between plants increases.
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According to research and the widespread use of mechanization, the main method of plant placement in
cotton growing is row sowing. It has been in force since 1954-1955. In this case, when placing 2-3 plants in the
nests, 20-40 cm, the distance between the rows was 60 and 65, 70 cm. At the same time, the distance between
plants was taken to be 10-20 cm, keeping one plant in the nests. Recently, the most widely used row spacing on
farms is 60, 76, 90 cm. Such plantings are carried out in accordance with the newly tested seeding units with a
row spacing of 76,90 cm.

It is also noted that it is preferable to keep a single plant in the nest with the distance between rows 90 cm,
the distance between plants 10-13 cm.

From the above mentioned, it can be concluded that the best result for high yields is obtained when there are
80-100 thousand plants per hectare, keeping one plant in the nest in coniferous (80, 90 cm) crops.

It is also clear from the presented indicators that the distance between plants in the row is 10-20 cm and
more, which creates conditions for increasing productivity.

Depending on the feasibility, natural economic conditions, the level of mechanization and the
chemicalization of cotton, the characteristics of the variety, the width of the rows, the density of plants and the
distance between plants always change. However, the density of plants in the current crop rotation will not
always remain the same.

The creation of new varieties, which are superior to the previous ones in terms of biological characteristics,
the further development of technical capabilities and agricultural techniques, poses new challenges for
researchers in the placement of plants in the fields. The application of high-yielding, low- growing varieties will
ensure that cultivation is carried out in a very dense sequence.

After getting acquainted with the works of the above-mentioned authors, we aimed to study our research in
two plant schemes.

The first scheme is 60x20-1, the water of the theoretical slots is 83000, the second scheme is 60x20-2, the
number of theoretical slots is 166000. Both plant densities were studied in three different irrigation regimes.

In the study conducted in 2011, in the first variant (hard irrigation mode), the height of the main stem was 74
cm, the average number of sympodial branches was 13.2, and the total number of fruit ogans was 29.0. At
different stages of plant development 6.9 of shoots, 6.6 of buds; 6.2 of flowers were shed. The total number of
spilled fruit organs was 19.8. By the end of the growing season, the number of mature balls was 9.2 (Table 1).

The second option of the study is the optimal irrigation regime. In this variant, the height of the main stem
was 100.0 cm, the number of sympodial branches was 15.0, the total number of fruit organs was 35.2. During the
shoot period 7.0, during budding 7.2, during flowering 5.9, a total of 20.2 general fruit organs were shed.

The number of matured balls was 15. The falling was 57.4%, which is 10.9% less than in the first option.

In this variant, the weight of one ball was 5.9 g, the productivity per hectare was 35.7 s / ha.

The third option is a high irrigation regime. In this variant, the height of the main stem is 104.0 cm, the
number of sympodial branches is 16.0, the total number of fruit organs is 35.4. 7.4 of them were shed during the
budding period, 7.8 during budding and 7.2 during flowering, totally it farmed 22.1. The number of mature balls
was 13.3. The falling was 62.4%, which is 5.9% less than the first option and 5.0% more than the second option.
In this variant, the weight of one ball was 5.7 g, the yield per hectare was 31.4 quintals. Productivity is 5.9 s/ ha
more than the first option and 4.3 s/ ha more than the second option.

The next three variants 4,5,6, which are the same in terms of plant density, are the also same as the previous
three variants in terms of irrigation regimes. It differs from the previous three options in the method of
application of the microelement. These options differ from the previous options with slight reductions. Thus, in
the fourth variant, the height of the main stem is 71.0 cm, the number of sympodial branches is 13.0. The total
number of fruit organs is 28.5. From that 6.3 were shed in the budding period: 6.9 in bloom, 6,2 in flowering: in
general it formed 19.4 units. At the end of the growing season, the number of mature balls was 9.1, the defolation
was 68.1%, the weight of one ball was 5.1 g, and the yield per hectare was 24.2 s / ha. As can be seen, there was
no significant difference between the options due to the application of the microelement.

Option 5 of the study is the optimal irrigation regime. In this variant, the height of the main stem was 98.0
cm, the number of sympodial branches was 15.0, the number of total fruit organs was 35.6. At different stages of
development, 6.4 shoots, 7.6 buds and 6.7 flowers were shed. The total number of fallen fruit organs was 20.6,
the number of matred balls was 15.0. Falling formed 57.9%, weight of one ball was 5.8 g, productivity per
hectare was 34.8 s / ha. This option is 5.9 more in comparison with the fourth option in terms of the number of
balls, 10.2% less in terms of shedding percentage, 0.7 g more in terms of weight per ball, and 10.6 s / ha higher in
terms of productivity. According to the method of application of the microelement, very small differences were
obtained.

In the sixth variant of the study, the height of the main stem was 102.0 cm, the number of sympodial
branches was 15.0, the total number of fruit organs was 35.2.
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From that 7.4 was fallen in the budding period; 7.8 during blossom; 6.8 units were shed during flowering.
During the growing season, the total shedding was

22.0 units. By the end of the growing season, the number of remaining balls was 13.2. Decline was 62.5%,
weight of one ball was 5.7 g, yield per hectare was 30.6 s / ha. According to the irrigation regime, this variant is
4.1 more in terms of matured balls than the fourth variant, and 1.8 less than the fifth variant. The percentage of
falling is 5.6% less than the fourth option and 4.6% more than the fifth option. According to the weight of one
ball 0.6 g more than the fourth variant, 0.1 g less than the fifth option. According to the productivity per hectare,
it is 6.4 s/ ha higher than the fourth option and 4.2 s / ha less than the fifth option.

According to the method of application of the microelement, although there is a slight advantage in favor of
the third option when comparing the third option with the sixth option, no sharp differences were obtained
between these options.

Significant differences between the height of the main stem, the number of sympodial branches, the total
vegetative organs, their decline, maturation, and finally the yield per hectare were recorded only in the irrigation
regime in the six variants according to the plant placement scheme (60x20-1). Insignificant differences were
obtained according to the method of application of the microelement. According to the irrigation regime, the high
decline percentage in the first variant is due to the violation of physiological processes in the main stem due to
lack of water.

In the third variant, due to the application of a high irrigation regime, the growth of vegetative organs in the
bush increased, and the development of generative organs slowed down, resulting in the decay fruit organs in the
lower tier.

As the second option has an optimal irrigation regime, it was superior to both the first and third options in all
respects.

Variants 7, 8, 9, 10, 11, 12 of the study differed from the first 6 variants only in terms of layout. That is,
60x20-2 layout scheme was applied to the mentioned options. Thus, in the seventh variant, the number of
theoretical slots was 166,600, and the actual 165,502. There were kept 2 plants in one nest. In this variant, the
height of the main stem was 68.0 cm, the sympodial branches were 13.0, the total fruit organs were 30.2. At
various stages of development, 6.5 shoots, 7.0 buds and 8.1 flowers were shed. The total discharge was

21.4 units, which is 1.2 and 2.0 units more than both the first and 4th options in the same irrigation regime.
The number of mature balls was 8.8, which is 0.4 less than the first variant and 0.3 less than the 4th variant.

The decline was 70.9%. This is 2.6 and 2.8% more than the first and fourth variants of the same irrigation
regime, respectively. The weight of one ball was 5.0 grams, which is 0.3-0.2 grams less than the first and fourth
options, respectively. The productivity per hectare is 22.1 s / ha, which is 2.4 s / ha less than the first option and
2.1 s/ ha less than the fourth option. As can be seen, in the case of two plants in one nest, the productivity was
much lower when there were twice as many plants per hectare as in the previous variants. It is true that the total
number of fruit organs is 1.2 and 1.7 more than both the first and fourth options, respectively. There are 0.4 and
0.3 units more in this variant compared to the first and fourth variants, respectively. At the end of the growing
season, the number of ripening balls was 8.8, which is 0.4 less than the first option and 0.3 less than the fourth
option. The decline was 70.9%, which is 2.6% more than the first option and 2.8% more than the fourth option.
The weight of one ball was 5.0 g. This is 0.3-0.1 g less than the first and fourth options.

Why is this option lagging behind in all respects compared to the layout scheme? According to the literature,
due to the narrowing of the suction pipes carrying water and nutrients from the root to the stem, the plants were
not provided with normal water and nutrients in time, which had a negative impact on all productivity indicators.

In the eighth variant, the height of the main body was 98.0 cm, the number of sympodial branches was 15.0, and
the total number of fruit organs was 37.4. 6.9 units were shed during the budding period, 7.3 units during budding and
8.2 units during flowering. The total number of fallen fruit organs was 22.4, which is 1.0 more than in the seventh
option. Compared to the second and fifth options, there are 2.2 and 2.4 more, respectively. The number of maturing
balls was 15.0, which is 6.2 more than in the seventh variant and the same in comparison with the second and fifth
variants. The decline was 59.9%. This is 11.0% less than the seventh option for the same plant density for the irrigation
regime, and corresponding to the second and fifth options for 2.5 and 2.0%. The weight of raw cotton of one ball was
5.6 g. It weighed 0.6 g more than the seventh variant in terms of irrigation regime, and 0.3 and 0.2 grams less in terms
of plant density compared to the second and fifth variants, respectively.

Productivity per hectare was 32.6 s / ha. According to this irrigation regime, it has an advantage of 10.5 s / ha
compared to the seventh option, and 3.1 and 2.2 s / ha less than the second and fifth options, respectively, in terms of
plant density. In the ninth variant, the height of the main stem was 102.0 cm, the number of sympodial branches was
15.0, and the total number of fruit organs was 37.8. During the formation of shoots 7.4, during budding 8.0, during
flowering 9.0, a total of 24.4 fruit organs were shed. By the end of the growing season, 13.4 matured balls remained.
According to the irrigation regime, it is 4.6 units more than in the seventh option and 1.6 units less than in the eighth
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option. The decline was 64.6%. According to the irrigation regime, it is 6.3% less than in the seventh option and 4.7%
more than in the eighth option. The weight of one ball was 5.5 grams. According to the irrigation regime, it is 0.5
grams more than in the seventh option and 0.1 grams less than in the eighth option. Compared to the third and sixth
options, the plant density was 0.2 grams less, respectively. As for the productivity per hectare, it was 28.4 s / ha in this
variant. This is 6.3 s/ ha more than in the seventh option and 4.2 s / ha less than in the eighth option.

In the tenth variant, the height of the main stem was 68.0 cm, the number of sympodial branches was 13.0, the
number of total fruit organs was 30.0. At various stages of development, 21.2 of them are shed for various reasons. At
the end of the growing season, the number of remaining balls was 8.8. This means a 70.7% decline. The falling is
0.2% less than the seventh option for the irrigation regime, and 2.4 and 2.6% less for the plant density than the first and
fourth options, respectively. The weight of a ball is 4.9 grams. This is 0.1 grams less than the seventh option for the
irrigation regime, and 0.4-0.2 less compared to the first and fourth options for plant density. Productivity per hectare is
21.6 s / ha. According to this irrigation regime, it is 0.5 s / ha less than in the seventh option, and 2.9 s/haand 2.6 s /
ha less, respectively, compared to the first and fourth options in terms of plant density (Tsikov, 2016: 15-17).

In the eleventh variant of the study, the height of the main stem was 96.0 cm, sympodial branches were 15.0,
total fruit organs were 37.0. During the whole vegetation period 7.4 units during budding, 7.9 units during
flowering, 22.0 total fruit organs were shed during the growing season. This is 0.4 less than in the eighth option
and 1.8-1.4 more in comparison with the second and fifth options. The number of balls left at the end of the
growing season is 15.0. This was the same compared to the second and fifth options. The decline was 59.5%.
This is 0.4% less than the eighth option, and 2.1 and 1.6% more than the second and fifth options, respectively.
The weight of one ball was 5.6 grams, which was the same compared to the eighth option, 0.3 and 0.2 grams less
compared to the second and fifth options, respectively. The productivity per hectare was 32.2 s / ha. This was 0.4
s / ha less than the eighth option and 3.5 and 2.6 s / ha less than the second and fifth options, respectively.

In the twelfth variant of the study, the height of the main stem was 100.0 cms, the number of sympodial
branches was 15.0, and the total number of fruit organs was 37.3. 24.0 of them were shed at different stages of
vegetation development. This is 0.4 units less than the ninth option, and 1.9 and 2.0 units more than the third and
sixth options, respectively. The number of mature balls was 13.3. This is 0.1 less than the ninth variant, the same
as the third variant, and 0.1 more than the sixth variant. The decline was 64.3%, which is 1/9 and 1.8 more,
respectively, compared to the third and sixth options. The weight of raw cotton in one variant was 5.4 g, which is
0.1 grams less than in the ninth variant and 0.3 grams less in the third and sixth variants, respectively.
Productivity per hectare is 28.1 s / ha. This is 0.3 s/ ha less than the ninth option, and 3.3 and 2.5 s / ha less than
the third and sixth options, respectively. The same patterns were obtained in the following years of the study.

Production indicators and fallen fruit organs

No | Options G - General fruit organs 2 &
E S £ %) = o g %
Plant |65 & c 2 = o < = [} @
density |2 € |S » |€ o |E E 5 g s |§
A 55 26 |8 6|S€ = |85 | |Ss
things. |3 % |8 |gE|C 5 8 |2 |5 |25
S c 8BS |[g5S|8c 5 . 5 €8 |2 |5°
23 |8 S I8 S | uwlEw |0 | -0l £ |5 |8
FE |9 g |95 |82|g2 g2 |E2|=2 E |2 |3
£ 15 |& ©I2E|BE |BE |CE|E T 8
1 Hardi.r. | 82751 | 74,0 1 |132] 290 | 69 | 6,6 6,2 |198] 9,2 | 683 | 53 24,5
2 |Optimal i.r.| 82668 |100,0 2 |150(352 | 70| 7.2 59 |20,2|150]| 57,4 | 59 35,7
3 Highi.r. | 82634 | 104,0 2 |160| 354 | 74| 78 72 |221]133| 62,4 | 57 31,4
4 Hardir. | 82834 | 71,0 1 |13,0| 285 | 6,3 | 6,9 6,2 | 194 91| 681 | 51 24,2
5 |Optimals.r.| 82668 | 98,0 2 |150| 356 | 64 | 7,6 6,7 |20,6|150| 579 | 58 34,8
6 Highi.r. | 82502 | 102,0 2 |150(|351 |74 | 78 6,8 |22,0|132]| 625 | 57 30,6
7 Hardi.r. | 165502 | 68,0 1 |130|302 | 65| 7,0 81 |214| 88| 70,9 | 50 22,1
8 Optimal | 165668 | 98,0 2 |150| 374 |69 | 7,3 82 |224]150| 59,9 | 56 32,6
9 Highi.r. | 165502 | 102,0 2 |150| 378 | 74 | 80 90 |244|134| 64,6 | 55 28,4
10 | Hardi.r. | 165502 | 68,0 1 |13,0| 300 | 65 | 7,2 70 |21,2| 88 | 70,7 | 4,9 21,6
11 |Optimal s.r.| 165665 | 96,0 2 |150| 370 | 6,7 | 74 79 |22,0]150| 59,5 | 56 32,2
12 | Highir. | 165668 | 100,0 2 |150(373 | 75| 75 90 |240(133| 643 | 54 28,1
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Table 2
Dependence between plant density and the mass of a ball
Ne | Options Pair of signs Fluctuations Fluctuation squares | Multiplicand of
fluctuation
Plant density | General fallen fruit | X-X— y-y (x-x )? (y-y )? X=X )y-y )
X organs, Things Y
1 Hard i.r. 82,7 20,6 41,34 | 0,808333 | 1709,13 0,653 33,418
2 | Optimal i.r 82,8 20,1 41,24 | 1,308333 | 1700,88 1,712 53,958
3 Highi.r. 82,8 20,9 41,24 | 0,508333 | 1700,88 0,258 20,965
4 Hard i.r. 82,5 19,6 41,54 | 1,808333 | 1725,71 3,270 75,121
5 | Optimal i.r 82,7 20,1 41,34 | 1,308333 | 1709,13 1,712 54,089
6 Highi.r.. 82,8 21 41,24 | 0,408333 | 1700,88 0,167 16,840
7 Hard i.r. 165,4 21,4 -41,36 | 0,008333 | 1710,51 0,000 -0,345
8 | Optimal i.r 165,5 22 -41,46 | -0,59167 | 1718,79 0,350 24,530
9 Highi.r. 165,3 24,2 -41,26 | -2,79167 | 1702,25 7,793 115,180
10 | Hardi.r. 165,3 215 -41,26 | -0,09167 | 1702,25 | 0,008 3,782
11 | Optimal i.r 165,4 21,8 -41,36 | -0,39167 | 1710,51 0,153 16,199
12| Highi.r. 165,3 23,7 -41,26 | -2,29167 | 1702,25 5,252 94,550
Total 1489 256,9 0,0 0,0 20493,2 21,3 508,3
124,0 21,40833333
Ne Options Pair of signs Fluctuations Fluctuation Multiplicand of
squares fluctuation
Plant density | General fallen ~ - e B Y
X fruit organs, things, XX yy (xx) b-y) (xx) vy )
1 Hard i.r. 82,8 54 41,23 0,1 1699,50 0,010 4,122
2 | Optimal s.r 82,8 59 41,23 -0,4 1699,50 0,160 -16,490
3 Highi.r. 82,7 58 41,33 -0,3 1707,76 0,090 -12,398
4 Hard i.r. 82,5 54 41,53 0,1 1724,33 0,010 4,152
5 | Optimal s.r 82,7 58 41,33 -0,3 1707,76 0,090 -12,398
6 Highi.r. 82,6 58 41,43 -0,3 1716,03 0,090 -12,428
7 Hard i.r. 165,3 5 -41,28 0,5 1703,63 0,250 -20,638
8 | Optimal s.r 165,4 5,6 -41,38 -0,1 1711,89 0,010 4,137
9 Highi.r. 165,5 54 -41,48 0,1 1720,18 0,010 -4,147
10 Hard i.r. 165,2 5 -41,18 0,5 1695,38 0,250 -20,588
11 | Optimal s.r 165,3 5,6 -41,28 -0,1 1703,63 0,010 4,127
12 Highi.r. 165,5 53 -41,48 0,2 1720,18 0,040 -8,295
Total 1488 66 0,0 0,0 20509,7 1,0 -90,8
124,0 55
S€é-x §-y 90,8
X" - -
~ y B 90,8 _ 143, __063
>
\/Z (< X~ (/ y 20509,7.1,0
1-r? 1. (063“’S 1-0,40 0,60
m, = = =0,2
Jn J12 35 35
r=-0,63+0,2
Table 3
Correlatiom between plant density and general fallen fruit organs
S€-x G-y 508,3 5083 _5083_
] r=
-2
JZ -x _ -y 2 Va0am2 213 1432°46 659
— .2 — 2 —
1-r? _1-6772 17059 _041_, — 077501

Vn V12 35 35
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Correlation between plant density and productivity

. . Fluctuations Fluctuation Multiplicand
N Options Pair of signs squares of fluctuation
e Plant densit Productivit - - - - - -
oo v XXT Ly | e | ey | ey
1| Hardir. 82,8 25,8 41,20 4,075 | 1697,44 | 16,606 167,890
2 | Optimali.r 82,8 36,7 4120 | -6,825 | 1697,44 | 46,581 281,190
3| Highir. 82,6 32,3 41,40 | -2,425 | 1713,96 5,881 -100,395
41 Hardi.r. 82,4 25,5 41,60 4375 | 173056 | 19,141 182,000
51 Optimal i.r 82,6 36,6 41,40 | -6,725 | 1713,96 | 45,226 -278,415
6| Highi.r. 82,5 32 4150 | -2,125 | 1722,25 4,516 -88,187
71 Hardi.r. 165,3 22,3 -41,30 | 7,575 | 170569 | 57,381 -312,848
8 | Optimal i.r 165,5 33,4 4150 | -3,525 | 172225 | 12,426 146,288
g | Highir. 165,4 29,6 -41,40 | 0,275 | 1713,96 0,076 -11,385
10| Hardir. 165,3 22 -41,30 | 7,875 | 170569 | 62,016 -325,238
11 | optimal i.r 165,4 33 -41,40 | -3,125 | 1713,96 9,766 129,375
12| Highir. 165,4 29,3 -41,40 | 0575 | 1713,96 0,331 -23,805
Total 1488 358,5 0,0 0,0 20551,1 279,9 -795,9
124,0 29,875

r_ S€-x Y- s 787
) 3 2054282797 2397

DX S S
1r* 1 ¢033% 089
NERRN A

Results

The materials in the table were followed by three different irrigation regimes and two different application metho-
ds of the microelement, which differed sharply from each other against the background of two different plant densities.

Keeping a single plant in the nest has the advantage over many other plants.

1. In the 60x 20-1 plant scheme, the plant's root system is developing normally. The roots move freely down
and to the sides.

2. When two plants are kept in the same nest (60x20-2), the roots rotate around each other, worsening their
performance by squeezing the suction pipes. The flow of water and nutrients to the stem and surroundings of the
plant deteriorates.

3. When you keep one plant in the nest, the total number of fruit organs is more than the number of plants.
When you keep two plants in the nest, the total number of fruit organs is slightly more than the total number of
plants, but less than one plant.

The falling percentage is higher when the second plant is retained. When the falling is high, the number of
balls matured at the end of the growing season also decreases.

4. Insolation goes normally when you keep a plant in the nest. When you keep two plants in the nest, the sun
rays do not completely cover the plant. Therefore, the insolation is not complete. This results in the decay of
common fruit organs in the lower tiers.

It can be concluded from the literature that the width of the rows, the placement of plants in the field and the
distance between plants have always changed depending on the technical and economic capabilities of farms, soil
and climatic conditions, the level of mechanization and chemicalization applied in cotton growing. However, the
plant density determined in the row crops currently used in production, the placement of plants in the rows can
never remain unchanged. The new varieties presented to the regionalization by the selection department of the
Scientific Research Institute for Plant Protection and Technical Crops have an advantage over their predecessors,
their biological characteristics, technical capabilities and agro-techniques are expanding day by day, and
researchers are constantly researching the placement of plants in the field. It will also require work on the
technology of transition of high-yielding low-yielding varieties to narrow, dense plantings.

-0,33

=025 r=-033+072
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As all agricultural crops, there is a hereditary relationship between the quantitative characteristics of cotton.

The interdependence of the components that determine the productivity of cotton plants, their variability in
relation to various external factors and backgrounds of cultivation were studied. The author clarified the
relationship between the sections of the ball and the weight of the slice and the relationship between the total
number of fruit organs and the number of growing balls.

It is known that there is a negative correlation between several quantitative and economically valuable
features of the cotton plant. Therefore, breeders and seed-growers should not ignore the undesirable
consequences of inverse correlation of one trait when selecting the other one.

The correlation can vary from +1 to -1. If the change of one society causes the other to change in the same
direction, it is called a positive correlation, if it causes the weakening of one sign, it is called a negative correlation. To
further clarify the relationship between the symptoms, it is necessary to determine the correlation coefficient.

The correlation coefficient of the two signs is called the correlation coefficient and is denoted by the letter "r".
Mathematical calculations show that a correlation coefficient between r = 0-33 is weak between the signs, r = 0.33-
0.66 is moderate between the signs, and r = 0.66 to 1 is a strong correlation, when r = 1 indicates a complete
correlation.

Z.1 Jurbitsky's mathematical statistical method was used in the study to clarify any relationship between plant
density and total fruit organs, plant density and mass of a ball, plant density and productivity. Thus, it has been
mathematically proven that there is a moderately positive correlation between plant density and total fruit organs shed
(Table 2), a moderately negative correlation between plant density and the mass of a ball (Table 3), and a weakly
inverse correlation between plant density and productivity (Table 4). The results are approximate, as mathematical
analysis is performed on a small number of samples. Numerous samples need to be researched for clarification.

In different years of research, the correlation between the two pairs of traits was completely proven
mathematically and was consistent with the obtained productivity.
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CONUBI MUGANDA KONDOTRAFI ORUSLORDO TORPAQLARIN AQROFIZiKi
XASSOLORININ OPTIMALLASDIRILMASI

Xiilasa

Maqalado Canubi Muganin kandstrafi oriis torpaqlarinin aqrofiziki xassolori tohlil edilir. Kondotrafi driislorin
aqrofiziki xassoalorini yaxsilasdirmaq ve optimallasdirmaq ii¢iin hamin saholordoe saciyyavi olan ot bitkilori
okilmoli-toxumlar1 sopilmoalidir. Qeyd etmok lazimdir ki, torpaq daim inkisafdadir. Onda fasilesiz olaraq
miirokkab, ¢oxsaholi fiziki-kimyovi, bioloji proseslor gedir. Aparilan toqdiqatlar naticesine asason oriislordo
otarmanin nizamlanmasi va kiiz tisulu ile otarma, ilin quraq dovriinde suvarma totbiq edilmasi, bitki Ortiiyiiniin
barpasi {igiin tadbirlar hoyata kegirilmosi tovsiys edilir.

Agar sézlar: t0rpaq, aqrofiziki xassalar, torpagin nomliyi, su-fiziki rejim, istilik-hava rejimi, masamolik, oriis

Sevda Nuraddin Mirzayeva
ANAS Institute of Soil Science and Agrochemistry
sevda@mail.ru

Optimization of agrophysical properties of soil in south Mugan’s rural pastures

Abstract

The article analyzes the agro-physical properties of soil in south Mughan’s rural pastures. According to the
results of the research, it is recommended to regulate grazing in pastures and graze by kuz method, apply
irrigation during the dry season, and take measures to restore vegetation. In order to improve and optimize the
agro-physical properties of rural meadows, the grass plants characteristic of those areas should be planted and
their seeds should be sown. It should be noted that the land is constantly developing. Based on the results of the
studies, it is recommended to regulate grazing in meadows and fall grazing, apply irrigation in the dry period of
the year, and take measures to restore vegetation.

Keywords: soil, agrophysical properties, soil moisture, water-physical regime, heat-air regime, porosity,
pasture

Giris

Conubi Muganda heyvandarligin osas tobii yem bazasi kond otrafi oriiglorlo slagoedardir. Miilkiyyatgilik
baximindan kondotrafi Oriislor baladiyyelorin miilkiyystindedir. Ona gora ds bu torpaqlar daha ¢ox xarici
tosirlors moruz qalaraq aqrofiziki xassalori pislesir. Biz bunu 6z tadqiqatlarimiz naticesinds miioyyon etmisik.
Kegmis Sovet dovlsti vaxtinda ve miiasir dovrde hom bizim Respublikada, hom do basqa o6lkelorde bu
istigamoatdo genis tadqiqat islori aparilmigdir (Gasanova, Dzhafarov, Khuliyeva, 2012: 210-212; Globus, 2002;
Danatarov, 2011: 67-78).

Tadqiqatlar gostarir ki, bitki Ortiiyliniin hocmi, movsiimii xarakteri vo basga bioloji xilisusiyyatlori nazara
almmadan istifadesi, malqaranin vo digor kond tesarriifatt heyvanlarimin nizamsiz ve intensiv otarilmasi
otlaglarm bitki vo torpaq Ortiiyliniin deqradasiyasina sobab olur. Osason il boyu istifads, heyvanlarin sistemsiz
otarilmasi va torpaq sothinin taptalanmasi onun fiziki xassslorinin pislosmasina gotirib ¢ixarir. Odur ki, hamin
xassalarin yaxsilagdirilmasi va optimallagdirilmasi ¢ox vacibdir. Bu mogsadls alave tadbirlarin hazirlanmasi va
hayata kegirilmasi tolab olunur.

Otlaqda otarilan heyvanlardan alinan srzaq mehsullan 6z yliksok keyfiyyati ilo forglonir. Ona gore ds otlaq
torpaqlarmi ot oOrtiiyli ilo birlikde yaxsilasdirmaq veo somorali istifade etmok lazimdir. Q.S.Mommoadov va
(Mommadov, 2007: 854) basqalar1 gostorir ki, otlaglardan diizgiin istifado dedikds, heyvanlarin diizgiin
otarilmasi, yeyilmamis otun bigilmasi, ot Ortiiyiiniin gilibralonmasi, otlaq dovriyyasinin tatbiqini va s. nazerds
tutur.

[k ndvbads otlaq torpaglarinin heyvandarliq istiqgamotinds ailo kondli — fermer tosarriifatlart toskil olunarkon
heyvanlarin sayma uygun olaraq otarma {igiin zoruri otlaq sahasini hesablamaq miimkiindiir. Bu islorin hoyata
kegirilmasi zamani agagida gostarilon xiisusiyyatlor nazors alinmalidir:

1. heyvanlarin yasil ot kiitlasine olan talabat1 kq, yem vahidi (H).

2. naxir va qoyun siiriisiindeki heyvanlarin say1 basla (K).
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3. otlaq dovriiniin istifadasi giinla (D).

4. otlaglarin ot kiitlasinin mohsuldarligi (kq/ha), yem vahidi/ha (Y).

Torpaglarin aqrofiziki xassslarinin optimalligin1 qorumagq har bir arazi {i¢iin naxir vo ya qoyun siiriisii ticin
lazim olan otlaq sahasini hesablamaq ii¢lin bu diisturdan istifade etmok olar (Dokuchayev, 1949).

S=25+HKD:Y (1)

Diisturda 1,25 omsaldir. Burada ot bicimi, ot durumunun borpasi, su menbayi ve ilin isti ddvriinde
heyvanlarin diisargs kimi istifads etdiyi sahalor nazors alinir.

Molumdur ki, Conubi Muganda yarimsohra quru subtropik iglim hakimdir. Ona goérads burada ot Ortiiyii sabit
deyildir. ilin yagintili dovriinda kifayot godar yem olsada, ilin yaridan ¢ox hissasindo yasil yem kiitlasi qut olur.
Ona gorado bu zaman otlaglar daha cox tapdalanir, torpaq seothi kiplasir, sixlig1 artir, strukturasi dagilir va su
hopdurma qabiliyyati ¢ox zoifloyir. Belo soraitdo nisboton meyilli (2-3°) olan otlaglarda sothi axin bas verir.
Intensiv vo nisbaton uzun miiddatli yagislar zaman1 ot drtiiyii mohv olmus saholordo sathi eroziya bas verir.

Yasil bitki kiitlesi az olan dovrds otdan samaorali istifads etmok hamg¢inin torpaq ortiiyliniin tapdalanmasinin
qarsisini almaq i¢iin aqrofiziki xassalorin optimaligini qoruyub saxlamaqdan 6trii kiiz iisulu tetbiq edilir 2. Kiiz
otarma tisulunun ohomiyyati ilo baghh uzun illor miixtolif landsaft soraitindo todqiatlar aparilmisgdir.
Q.S.Mammadov va basqalar1 gostarirlor ki, otlaq sahesinds otarmanin kiizlor vasitoesi ilo hoyata kecirmok
torpaqlart mithafizo etmokds, o climlodon bitlkilorin, xiisusen qiymotli yem bitkilorinin botaniki torkibini
pislosmakdon, {imumi yasil ot kiitlasini azalmaqdan, bu istiqgamatde saholordon dofslorls istifade etmoyo sorait
yaradir. Tadqiqateilar kiizlorin sayini1 miioyyan etmok {igiin gdstorilon bu diisturdan istifads edirlor (Mustafayev,
2016: 40).

K=(p+c):C+0(2

Gostarilon bu diisturda geyd edildiyi kimi K — kiizlerin say1; P — otdurumunun barpa etmo miiddeti giinls: C —
hor bir kiiz {igiin otarmanin orta zaman kasiyi, giinla, O — ot bigmak va ot Ortiiyiiniin tozolonmosi ii¢iin ayrilan
kiizlorin say1 (imumi orazinin 20%-i).

Kiiziin orta sahasi naxir ii¢lin ayrilmis yerin iimumi sahosinin kiizlorin sayma bdlmoklo miioyyon edilir.
Gostarilon bu prinsiplera nozarst etmak ¢ox ¢atindir. Ona gora do todqiqat apardigimiz oarazids yerloson kondlorin
baladiyyslari bu isin ¢atinliyini {izerine gostorarak nozarsti sldon vermamalidirlor.

Tadqiqatlar gdsterir ki, Conubi Mugan orazisinds kond otrafi oriislorde otdurumu va torpaqlarin aqrofiziki
xassalarinin optimalligin1 qorumagq ti¢lin bu gdsterilon tokliflor nozordon kecirilib hoyata kegirmak ii¢iin cahdlor
edilmalidir.

Kondotrafi oriislorin mohsuldarligini yiiksoltmoyin asas yollarindan biri burada yayilmis torpaqlarin fiziki,
su-fiziki va istilik-hava rejimlarinin olverisli hala gatirilmosidir. Bunun tigiin goriilon toskilati tadbirlorden olavas
aqrotexniki todbirlorin gériilmoesi do vacibdir. Oriislorde intensiv otarma noticosinde otlar seyroklosir, bir gcox
hallarda tam siradan ¢ixir vo bos sahslara gevririrlor. Xiisuson isti yay dovriindos bels torpaq sahslarinin geyd
edilon bu xiisusiyyatlari giinii-giinden pislagir. Miimkiin buxarlanmanin hadden artiq ¢ox olmasi torpaq sathlorin
tam qurudur. Bioloji proseslor tam zsifloyir. Belo arid soraitdo yem {iglin yararsiz olan tikanl otlar inkigaf edir.
Oriislorin mohsuldarligini va yem iiciin istifade olunan otlarin azalmasina vo yavas-yavas siradan ¢ixmasina sorait
yaradir.

Boz vo sorlagsmis ¢omen-boz torpaqlarda bitki ortiiyii seyrok oldugu ii¢iin kenar tesirlor bir basa torpaga
catdig liglin aqrofiziki xassolor daha tez doyisir vo timumon pislogir. Ona gora do tadbirlarin tatbigi zamani bu
xiisusiyyatlor do nazars alinmalidir.

Kondotrafi oriislorin aqrofiziki xassolorini yaxsilagdirmaq ve optimallagdirmaq {i¢iin homin sahalordes
sociyyavi olan ot bitkilori okilmali-toxumlar1 sopilmolidir. Bu sopinlore yerli baladiyyslor komoklik
gostormoalidir. Ciinki boyiik saholords bu isi togkil etmoayo ayri-ayr ailo-kondli tasorriifatlarinin iqtisadi va fiziki
imkanlari ¢atmaz. Bunu nazars alaraq fitomeliorativ tadbirlor hoyata kegirilmalidir.

Tadqgiqat apardigimiz srazids yagmtilarin miqdar1 250-300 mm-don yiiksok deyil. Yay movsiimiiniin asason
quru kegmasi bitkilorin suvarilmadan becarilmosi miimkiin deyil. Ona gore do bu torpaqlarin aqrofiziki
xassolorini yaxsilasdirmaq ligiin miivaqqgoti olsa da suvarma totbiq edilmasi vacibdir (Ramazanova, Babayeva,
2016: 51-55).

Quraq iqlime malik olan erazilords aparilmis bu istiqamotli todqiqatlar gosterir ki, sapintlor torpaqlarin
aqrofiziki xassalorinin yaxsilasdiriimasinda vo optimallasdiriimasinda ¢ox bdyiik shamiyyoto malikdir. Istor bos
saholara, istorso do seyrok ot Ortiiyii olan sahalordo toxumlarin payizda (sentyabr, oktyabr aylarinda) sopilmosi
yaxst natica verir. Ot Ortiiyli olmayan sahslor do sothi sumlanma va ya yumsaldilma aparilmamalidir. Bu heg
olmasa 8-10 sm doarinlikds sum va ya yumsaldilmanin aparilmasi vacibdir. Ot toxumu sopilmis torpaq sahasi agir
mala ilo yumsaldilmalidir. Alaq otlar1 xiisuson heyvanlarin qidalandigi sahslorde sumlanmali va sathi 6rto bilon
ot toxumlar1 sapilmslidir. F.Ramazanovanin tadqiqatlan siibut edir ki, quru iglim saraitinds bu bitkilsrin normal
inkisafin1 tomin etmok ii¢lin suvarma totbiq edilmsli, yerli {izvi gilibra vo imkan daxilinde mineral giibralor
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verilmasi vacibdir. Gilibra verilmosi zamani iglimin qurulugunu nazors alaraq suvarma da totbiq edilmolidir.
Burada xiisusen azot va fosfor giibralorin verilmasi tomin olunmalidir.

Kondatrafi oriislorin torpaqlarinin aqrofiziki xassolorinin yaxsilasdirilmas: vo optimallagdiriimasinda
miimkiin doracads nomliyi qorunub saxlanilmasi vacibdir. Todqiqatlar gosterir ki, ilin isti dovriinds agir
granulometrik torkibs malik olan torpaqlarin qurumasi, qaysaqlarin yaranmasina sabab olur ki, bu da torpaglarin
sixliginin, masamsliyinin va aqreqat torkibinin dayisilmasine gotirib ¢ixarir. Bu proseslor torpagin istilik-hava va
hava-riitubat rejimini pozur. Bu dovrdo istiliys vo quru hava soraitina d6zs bilon soran otlar1 daha intensiv inkigaf
edorok yemgilik iiclin shomiyyetli bitkilorin toadricon azalmasina sobob olur. Homin sahslor dovrii olarag
suvarilmali, torpagin nomliyi saxlanmalidir. Suvarma miiddotinde osason torpaq riitubatli oldugu miiddatds
homin saholors heyvanlarin daxil olmasinin qarsisi alinmalidir. Ciinki ¢ox nom torpagi mal-qara tapdalayaraq
kiplosdirir, mosamoalik azalir, torpaq sothinin struktur torkibi pislogir. Xiisusan suvarmadan sonra isti yay
giinlorinds buxarlanmanin siiratlonmasi sathin tokrar barkimasi, qaycaq va derin ¢atlarin yaranmasina sabab olur.
Bildiyimiz kimi torpagin fiziki-kimyovi xassolori onun strukturasindan asilidir. Qeyd etmak lazimdir ki, torpagin
fiziki-kimyavi xassaloari tigiin alverisli sorait yaradilmasindan 6trii torpagin humusunun miqdarinin onun ¢okisinin
5%-don asagi olmamasi {iglin ¢alismaq lazimdir. Miioyyan edilmisdir ki, 1 metrlik torpaq qatinda 100-120 t/ha
humus ehtiyati var. Torpaqlarin aqrofiziki xassolori osason humusun torkibindoki fulfotursular ilo humin
tursularinin nisbatindongox asilidir (8).

Qeyd etmok lazimdir ki, torpaq daim inkisafdadir. Onda fasilasiz olaraq miirokkab, ¢coxsahali fiziki— kimyavi,
bioloji proseslor gedir. Mohz buna gora torpaga moxsus fiziki proseslor sabit qalmir, bu proseslor tobii amillorin
vo aqrotexniki tadbirlorin tesiri naticesinds doyisir. Torpagin fiziki xassalori bilavasite bitkilorin inkisafina tosir
edir. Mohz buna goro torpagin fiziki xassalorine nozarst etmoklo kond tosarriifati bitkilorindon yiliksok mahsul
almaga imkan verir.

Osas fiziki xassoloro, imumi hocm, xiisusi ¢oki vo mesamslik aiddir. Hor bir torpaq 6z tobistine goro
miisyyan hocm vo xiisusi ¢okiys malikdir. Torpagin hocmi onun togkil edon minerallardan vo torkibindoki {izvi
maddolordon, strukturasi vo masamoliyindon asilidir.

Aparilan elmi - tadqigat islorindo Conubi Muganin boz-qohvayi va ¢aman-boz torpaqlarinin fiziki xassalori
(s1xliq, xiisusi ¢oki, mosamolik) dyronilmisdir. Alinan naticalor codval soklinds verilmisdir (9).

Boz-qonur vo gomoan-boz torpaglari seraitinde ham xam, hom do okin altindaki torpaqglarda derinlik artdigca
sixliq v xiisusi ¢aki artir, masamolik iso oksine azalir. Bels ki, boz-qohvayi torpaqlar soraitindo pambiq bitkisi
altinda 0-20 sm darinlikds sixliq 1,15; taxil altinda 0-25 sm-ds 1,28; xam torpaq soraitinds ise 0-16 sm derinlikde
1,20 g/ sm® oldugu halda, uygun olaraq pambiq altinda 90-105 sm-do 1,60; taxil bitkisi altinda 100-165 sm
donlikds 1,65; xam torpagda 109- 135sm-ds 1,59 g/sm® olmusdur.

Comoan —boz torpaglari seraitinds pambiq bitkisi altinda 0-23 sm derinlikds sixliq 1,16; taxil altinda 0-20 sm-
do 1,29; xam torpaq seraitindo iso 0-11 sm-do 1,16 q/sm?; alt qatda pambiq bitkisi altinda 71-115 sm- do,50; taxil
altinda 96- 120 sm-do 1,50; xam torpaqlarda 92- 132 sm 1,49 g/sm® toskil etmisdir.

Torpagin hocminin onun bark hissaciklorinin miitloq quru ¢okisina olan nisbati torpagin xiisusi ¢okisini verir.
Torpagin xiisusi ¢okisi onun mineral torkibinden, iizvi maddslerin miqdarindan asilidir (10).

Boz- goahvayi xam torpaqda 0-16 sm darinlikds 2,61; pambiq altinda 0-20 sm-ds 2,59; taxil bitkisi altinda
isa 0-25 sm —da 2,63 g/sm>; oldugu halda daha dorin gatlarda moes: xam torpaglarda 109-135 sm dorinlikdo 2,74;
pambiq altinda 90-105 sm-do 2,69; taxil bitkisi altinda 100-165 sm-do 2,79 g/sm® olmusdur. Analoji olaraq
¢oman-boz torpaqlarda sixliq asagidaki ragamlorlo xam torpagda 0-11sm do- 2,57; pambiq altinda 0-23 sm-do
2,64; taxil bitkisi altinda 0-20 sm-do 2,60; daha dorin gatda uygun olaraq 92-132 sm-ds 2,72; 71-115 sm do
2,75; 96- 120 sm-do 2,70 g/sm® - Io ifado edilmisdir (11).

Bildiyimiz kimi torpagin makro-mikro hissaciklori arasinda miisyyan bosluqglar olur ki, bu da masamslik
adlanir. Torpagin moesamoliyi torpagin bork hissociklori arasindaki moasamolorin comindon ibarat olub, %-la
torpagin ymumi hacmina gors ifads edilir. Masamalik, 6l¢iilarindon asili olaraq 8 mm-a qadar kapilyar, 8mm-dan
yuxart qeyri kapilyara boliiniir. Torpagin nomliyi vo havanin yaxst kegmasi iiglin kapilyar,qeyri kapilyar
moasamalarin nisbati 1:1 olmalidir. Torpagin sixlig1, onun su tutumu,torpaq ilo atmosfer arasinda hava miibadilasi
torpagin masamaliyindan asilidir. Okin qatinda masamalik asason kand tasarriifati bitkilarinin becarilmasindan,
torpagin sumlanmasindan asilidir. Masamolik humusla zengin torpaqglarda (55- 65%); torflu torpaqlarda ise (80-
90%); tizvi madda ilo zongin olan strukturasiz torpaqlarda mosamalik 40- 45% toskil edir.

Masamolik gostaricilorine osasan boz-qohvayi xam torpagda 0-16 sm-do 54,0; 109-135 sm-do 42,0;
pambiq altinda 0-20 sm-ds 55,6; 90-105 sm-ds 40,5; taxil bitkisi altinda iso 0-25 sm-do 51,3; 100-165 sm-do
42, 7% toskil etmisdir (12).

Coman-boz torpaqlarda alinan naticolors asason xam torpaq seraitinde mosamalik 0-11 sm-ds 54,9; 92- 132
sm-do 45,2; pambiq bitkisi altinda 0-23 sm do 56,2; 71-115 sm-dos 45,5; taxil altinda 0-20 sm-ds; 50,4; 96-120
sm-do 44,4 % olmusdur.
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Boz-qohvayi va ¢amoan-boz torpaglari miiqayisa etdik do goriiriik ki, har iki torpaq tipinds sixliq ve xiisusi
¢okinin miqdarlar1 profil lizro alt gata getdikco artir masamolik iso oksino azalir.

Torpagin masamaliyi har torpaq tipi ii¢iin indiviidal olub,doyisen gostoricidir. Lakin biitiin torpagq tipleri iiclin
bir ganuna uygunluq var, bu da ondan ibaratdir ki, sixliq yiiksok olduqca mesamolik faizi az olur.

Notica

Conubi Mugan seraitinds xiisuson ilin quru-isti dovriinds kiiloklorin intensiv osdiyi zaman bitki Ortiiyiiniin
zoif olmasi otlaq sahslorinds kiilok eroziyasinin inkisafina sorait yaradir. Bunu heyvanlarin haroksti vo onlarin
yaratdig1 cigirlar daha da siirotlondirir. Narin, tozlagmis vo strukturasi pozulmus torpaq zoif kiilokdo belo
sovrulmaya moruz qalir. Payi1z fosli quru kegdiyi zamani bu proses daha uzun ¢akir. Boazon quru qis dovriindade
sovrulmalar bas verir ki, buna qars1 miibarizo aparmaq hom do agrofiziki xassolorin yaxsilagdirilmasi demak olar.
Bu istigamotdoa ayrica todqiqat islorinin aparilmasi vacib mosolalordondir. Aqrofiziki xassalori yaxsilagdirmaq vo
optimal voziyyati qorumagq ti¢iin kond tosarriifati bitkilorinin okin dovriyyasini tatbiq edilmasi vacibdir. Burada
osason coxillik ot dovriyyali okingilik sisteminin totbiq edilmosi noticasino golmisik. Oriislords iso otarma
nizamlanmali va bitki Ortiiylinlin barpast ii¢iin tadbirlor hoyata kecirilmilidir. Yerli soraitds biton vo inkisaf edon
ot toxumlar1 sopilmali va ilin quraq doviiriinde suvarma totbiq edilmasi moagsods uygundur. Bir ¢ox Oriis saholori
miivvaqqati olaraq dincs qoyulmali kiiz tisulu ils otarilmaldir.
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COKI ILO YEMLOMONIN TUT iPOKQURDUNUN BiOLOJi GOSTORICILORINO TOSIRI

Xiilasa
Magqalada gostorilir Ki, tut ipakqurdunun bioloji gostaricilarina ¢aki ilo yemlondirilmonin tasiri 6yronilmisdir.
Nozarat va tocrilbe variantina eyni mikroiqlim soraiti yaradilmisdir. Yem — yarpaq nozarst variantina cokisiz,
tocriibo variantina ¢oki ilo verilmigdir. Miiqayise liclin barama kiitlosi osas gostorici kimi gotiirilmisdiir.
Nozaratds diri baramanin kiitlasi 1,65 q, tocriibe variantinda 1,67 q olmusdur. Tacriiba variantinda 0,02 q g¢ox
barama kiitlasi alinmigdir ki, bu da sonda kilogramlarla slave barama mohsulu demoakdir.
Acgar sézlar: tut ipakqurdu, barama, ipak, bioloji gdstarici, barama kiitlasi
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The effect of weight nutrition on the biological parameters of the silkworm

Abstract

The article shows that the effect of weight nutrition on the biological parameters of the silkworm has been
studied. The same microclimatic conditions were created for the control and experimental versions. Feed -
weightless in sheet control, and has been weighted in the experimental version. For comparison, the mass of the
cocoon was taken as the main indicator. The mass of a living cocoon was 1.65 g in the control and 1.67 g in the
experimental version. In the experimental version, more than 0.02 g of the cocoon mass was obtained, which
means an additional output of the cocoon in kilograms.

Keywords: silkworm, cocoon, silk, biological indicator, cocoon mass

Giris

Tut ipokqurdu monofaq canlidir, yoni tokco tut yarpag: ilo gidalanaraq ¢ox qiymeotli tobii ipak iltehsal
edir. Tabii ipayin bir sira tstinliiklori vardir Ki, 0, yiiksok temperatura davamlidir, ondan hazirlanmis geyimlor
insan organizmi tglin ¢ox faydalidir, tibbido corrahliqda, texnikada, harbido, radiotexnikada vo s. bu kimi
strateji shamiyyatli sahalords istifads olunur.

Tut ipakqurdunun normal bdyiimesine, inkisafina vo mohsuldarlifina tosir gosteron asas vo on vacib
amillordon biri ¢okil yarpaginin (Haciyeva, 2005: 68-69; Sadiqov, ©lokborova, 1998: 101-104; Sadiqov,
Olokbarova, 2003: 46-49; Haciyeva, Abbasov, Mammadov, Nacafova, 2009: 38-39) yiiksok keyfiyyatdo olmasidir.
Bunun asasinda tut ipakqurdunun organizminds gedan biitiin fizioloji proseslor nizamlanir.

Todgiqat isinin aktuallig. ipagiliyin inkisaf etdirilmosi onun yem bazasmin yaradilmasi vo somorali
istifado olunmasindan bir basa asihidir ki, bu da mosalonin aktualligini artirir. Ciinki, tut ipekqurdunun
baslonmoasi vo yemlondirilmasine Sarf olunan xarclorin asas hissasini onun gidasina - g¢okilo ¢okilon xarclor
toskil edir. Yemdon somorali istifads tasarriifatin rentabelliyini vo baramanin keyfiyystli olmasini tomin edir (5).

Todgiqatin maqsadi. Ipokgilik tosorriifatlarini sonaye osasinda inkisaf etdirmoklo yiiksok, hom do
keyfiyyatli barama mohsulu almaq miimkiindiir. Yiiksok mohsul aldo etmak {igiin tut ipokqurduna — tobii ipok
istehsalcilarina optimal gidalanma normalart toyin edilmolidir. Tadqigat isinds ¢oki ilo yemlomonin tut
ipakqurdunun bioloji gostariciloring tosirinin dyranilmasi va tokliflorin verilmasi qarsiya moaqgsad qoyulmusdur.
Mogsada nail olmaq iigiin tut ipakqurdunun bioloji gostaricilori (qurdun yasama qabiliyyati, diri baramanin
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kiitlasi, baramanin ipakliliyi va $.) dyronilmisdir (6).

Material vo metodika. Elmi todgiqat isi ADAU-da vo Az. ETHI-do “Ipokgilik vo ariciliq” sdbasindo yering
yetirilmigdir. Azorbaycan respublukasi {izre mdvcud olan bazi tut ipekqurdu hibridlorindon vo onlar
yemlondirmoak ti¢iin qarisiq ¢okil sortlarindan istifado olunmusdur.

Cakil sortlart tizerinds fenoloji miisahidslor apararaq qurdlarin yemlondirilmasins tut agaclarinda kiitlovi 3-5
yarpaq agilmasi zamani baglanmigdir.

Qislamis grenalardan inkubasiyaya q oyulmamisdan oavvol, 3 tokrarda 100 mq dirilma faizini toyin etmok
tiglin sayilib gotiiriilmisdiir vo ikubasiyanin sonunda dirilmayan grenalar sayilmisgdir (7).

Qrenalar kiitlovi dirildikden sonra miivafiq sayda qurdlar saxlanilmis (4 tokrarda — 4-cii tokrar ehtiyatdir) vo
1 g-da olan qurdun miqdarin1 bilmok {iglin 50 mq qurd ¢akilib formalin mohlulunda fiksasiya edilmis veo
saytlmigdir. 3-cii yasin axirinda 4 tokrarda (4-cii tokrar ehtiyat rolunu oynayir) va her tokrarda 150 qurd
gotiirlilmiis vo nozards tutulmus aqrozootexnikaya uygun yemlondirilmisdir.

5-ci yasin 5-ci vo 6-c1 giinlori biitiin tokrarlarin qurdlar cinsiyyatine gora (erker vo disi) secilmis vo axira
gador coki ilo yemlondirilmisdir. Texnoloji gdstericilari tayin etmok {igiin hor tokrardan 50 adoad (25 disi, 25
erkok) barama gotiiriilmiis, ¢okilmis vo boguldugdan sonra agilmaq {iglin texnologiya laboratoriyasina
verilmigdir. Diri baramanin ipokliliyini toyin etmoak ti¢iin 50 adad (25 disi va 25 erkok) barama gotiiriilmiis, pupla
birlikds va pupsuz ¢okilarak atilmigdir. Yemlomonin sonunda miigayisali optimal normalar toyin olunmusdur (8).

Toadgigatin naticalari. 2018-19-cu todgigat ilindo inkubasiya vaxti istilik ilk giin 12-14%S, sonraki 2-3 giindo
15-16°S vo bundan sonra tut agaclarinda yarpagin bdyiime ve inkisaf tempindon asili olarag, temperatur
qaldirtlaraq 22-23°S-yo catdirilmisdir. Kosfiyate1r qurdlar ¢ixmaga baslayanda temperatur 25-26°S olmusdur.
Inkubasiya dévriindo nisbi nomlik 75-80% olmusdur.

2018-19-cu tadqgiqat ilinds inkubasiya elo nizamlanmisdir ki, qurdlarin qrenadan ¢ixib yemlondirilmosi tut
agaclarinda 3-5-ci yarpaq kiitlovi acan vaxta dismiis vo nozordo tutulmus agrozootexnikaya uygun
yemlondirilmisdir (9).

Tacriibs Giglin tut ipakqurdu tirtillar: ¢okisiz vo ¢oki ilo yemlondirilmis vo bu ciir yemlomonin onlarin bioloji
gostariciloring tasiri dyronilmisdir.

Bioloji gostaricilordon mohsuldarhigin halledici tarkib hissasi olan diri baramanin kiitlasi osas gotiirtilmiisdiir.
Diri baramanin kiitlosi yemdon, onun keyfiyystindon, aqrotexniki qullugdan, qurdlar ii¢lin yaradilan soraitdon,
homg¢inin tut ipokqurdunun 6z genetik xiisusiyyotlorindon birbasa asihidir. Asagida codval 1-do bioloji
gostaricilora nazor salsaq nazarot vo tacriibe varianlarinda diri baramanin kiitlesi 1,65 q; 167 q olmusdur. Bu
gostarici lizra tacriiba variantinda 0,02 q ¢cox barama kiitlasi alinmisdir (10).

Cadval 1.
Baramalarin bioloji gostaricilari
Variantlariadi Diri baramaninkiitlosi, Qurdlarinyagama Diri baramanin
q qabiliyyati, ipakliliyi,
% %
Nozarat 1,65 98,0 20,85
Tacriiba 1,67 98,7 20,87

Qurdlarin yemlomoni salamat basa vurmasi va diri puplu barama sarimasi, yoni qurdlarn yasama qgabiliyyati
mohsuldarligin asasimi togkil edon amillordondir. Qurdlarn yasama qabiliyyati nazaratde 98,0%, tocriibo
variantinda 98,7% olmusdur. Qurdlarn yasama gabiliyyati tacriibs variantinda 0,7% ¢ox olmusdur (10).

Diri baramanin ipakliliyi on vacib bioloji gostaricilordon biridir. Cadvala nozor salsaq bii gostorici nazaratdo
20,85%, tocriiba varintinda 20,87% olmusdur. Diri baramanin ipakliliyi tocriiba variantinda 0,02% yiiksak
olmusdur (11).

Baramalarin bioloji gostericilori iizro forq bir-birindon koskin alimmasa da, lakin yas yarpaq qaligi
yeyilmomis yarpaq - kiinados tocriibo varianti ilo miiqayisado nozarstdo daha ¢ox olmusdur. Beloki, qurd
0zlino lazim olan yemi aldigdan sonra artiq yemin - yarpagin {stiino ¢ixir vo yeni yem normasini gozlayir.
Noticads artiq verilon yem - yarpaq kiino halinda yigilaraq yem itkisino sabab olur. Digor torafdon homin
qaligmn igorisindo xastolik torodon mikroorqanizmlorin inkisafina sorait yaradilir ki, noticado kiimxanada
xostoliyin bas vermasi, hatta mohsuldarhigin sifra enmasi hallarini gagilmaz edir. Ona gorade qurdlarin ¢aki ila
yemlondirilmasi bu hallar1 aradan qaldirmaqla barabar, ¢oxlu yem - yarpaq v vasait itkisinin qarsisint alir. EImi
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tadqgiqat isinin noticalori asagida verilir. EImi tadqgiqat ilindo Azorbaycan Kond Tasorriifati Nazirliyinin xotti
ilo 11 ipokg¢ilik rayonlarinda — Balakon, Qax, Zagatala, Soki, Oguz, Qabals, 1smay1111, Bordo, Tor-tor,
Goranboy, Yevlax - Dovlot Agrar Inkisaf Morkozlorindo vo kiimxanalarda tolimlordo istirak edorok,
torofimizdon baramagiliq tizro tOvsiyo, gostoris vo maslohatlor verildi ki, bunun da barama mohsulu
istehsalinda, mohsuldarligin artirilmasinda, baramanin keyfiyyotinin yaxsilasdirilmasinda vo yem fondundan
diizgiin istifads olunmasinda faydasi olmusdur (12).

Notica

1. Kiimxanada hom tocriibs, hom do noazarot variantlarina eyni mikroiglim soraiti yaradilmis vo eyni
agrozootexniki gaydalara miivafiq yemlomo aparilmigdir.

2. Nozarot varianta yem - yarpaq ¢okisiz, tocriiba variantina ¢oki ilo yem -yarpaq verilmisdir.

3. Miiqayiso mohsuldarligin osas gostaricisi olan diri baramanin kiitlosino gora aparilmigdir. Nozaratdo diri
baramanin kiitlesi 1,65 g, tocriibs variantinda 1,67 q olmusdur. Tacriiba variantinda 0,02 q ¢ox barama kiitlasi
alinmugdir Ki, bu da sonda kilogramlarla slavo barama mohsulu demokdir.

4. Qurdlarn yasama qabiliyyoti nazarotdo 98,0%, tocriiba variantinda 98,7% olmusdur. Qurdlarn yasama
qabiliyyati tocriiba variantinda 0,7% ¢ox olmusdur.

5. Diri baramanin ipakliliyi nezaratdo 20,85%, tacriibo varintinda 20,87% , yoni, tocriiba variantinda 0,02%
yiiksok olmusdur ki, bu da kilogramlarla slavs ipak vo pul vahidi demokdir.

6. Artiq verilon yem - yarpaq kiins halinda yigilaraq ¢oxlu yem - yarpaq ve vasait itkisino sabab olur. Caki
ilo yemlondirilma ¢oxlu yem - yarpaq vs vasait itkisinin qarsisini alir.
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JAUHAMHUKA ®OCPOPA U KAJINS B IIOYBE _
oA KyJIbTYPOU YASA ITPU IIPUMEHEHUUN OPTAHUYECKUX Y1OBPEHUU

Pesrome

B JlenkopaHckoMm paiioHe AszepOaiimkaHckoi PecnyOnmuku mon KyiapTypod 4asi ObIJIO MCIBITAHO JieHCTBHE
HaBo3a, kommnocta B AByX no3ax — 10 m 30 1/ra m 3eneHoit maccel cuaeparoB 30 T1/ra. IlpoBenenHbie
WCCIIeIOBaHUS TOKa3aid ONaronpusTHOE BO3ACHCTBHE 3TMX YIOOpeHHMH Ha AMHAMHKY Qocdopa U Kaaus B
JKEJITO3EMHO-TIO30JIMCTON moyBe. Hawmyurime pe3ynbTaThl BBISBIECHBI IPU BHECEHWU MOBBIIIEHHBIX 703 3THX
ynoOpenuii. Taxke cremyeT KOHCTaTUPOBAaTh OOJBIIYIO 3HAYMMOCTh TNPUTOTOBICHUS W3 OTXOAOB U
WCIIOJIb30BaHMsl 3KOJIOTUYECKH YUCTBIX OPraHWYecKUX YJOOpEeHHid, YTO WrpaeT BaXKHYIO POJIb B JieNe OXPaHbI
OKpYKaIoIIEeW Cpe/ibl OT 3arps3HECHUI.

Knioueswie cnosa: opeanuyeckue yoobpenus, ocgop, kanui, Kyibmypa 4as, OKpyHcaroujds cpeod

Elmira Mirza Agha Vekilova
ANAS, Institute of Soil Science and Agrochemistry
organic-fertilizer@outlook.com

Dynamics of phosphorus and potassium in the soil under the tea culture when using organic fertilizers

Abstract

In the Lankaran region of the Republic of Azerbaijan, the effect of manure, compost in two doses - 10 and 30
t/ha and green mass of green manure 30 t/ha were tested under tea culture. Studies have shown the beneficial
effect of these fertilizers on the dynamics of phosphorus and potassium in yellow-podzolic soil. The best results
were found when applying higher doses of these fertilizers. It should also be noted that the preparation from
waste and the use of environmentally friendly organic fertilizers is of great importance, which plays an important
role in protecting the environment from pollution.

Keywords: organic fertilizers, phosphorus, potassium, tea culture, environment

Beenenue

OnHOM M3 OCHOBHBIX 3334 3eMJICCIHS SBISACTCS MOJbEM CEIbCKOXO3SHCTBEHHOTO MPOM3BOJICTBA U POCT
ypOKaeB BRKHEHIINX KYJIbTYp Ha OCHOBE COXPAaHEHHS M TOBBIIICHHUS IUIOAOPOJIUS MoYB. Hapsmy ¢ MHOrHMHU
CTpPaTernuecKu BaKHBIMU KYJIBTYPaMH, BbIpAIIMBaeMbIMH B A3epOaiipkane, 0co00e MeCTO 3aHHUMaeT KyJIbTypa
yas. ['ocymapcTBeHHass mporpamma pa3BuTHs 4as B A3sepOaiimkanckoir PecnyOmuke nHa 2018-2027 romsl,
yTBepkAcHHas yka3oM [Ipesupenta Azepbaiimkanckoil Pecrryonuku Unbxama Anuesa (12 ¢espans 2018 roxa),
HanpaBJieHa Ha yBEJMYEHHE 3KCIIOPTHOTO IMOTEHIMAada B 3TOW OTPAcid M OOecIledeHHs 3aHSTOCTH CEILCKOTO
HacesneHus. 99% azepOaiipkaHCKOTO Yasi Ipou3BoANTCs B JIeHKOpaHb-ACTapUHCKOM paiioHe AzepOaiikana, rie
UMEIOTCsl OJIAarOTPUSTHBIC YCIIOBUS JUIS BBIPAIIMBAHKUA 3TOW KyJIbTypbl. OnHON M3 00sI3aHHOCTEH TrocyaapcTBa
SBIISIETCS CTHMYJUPOBAHWE Ha OCHOBE IIEJIEBBIX IPOTPAMM BBHIPAIUBAHMS YaWHBIX TUIAHTAMA HA 3EMIISX,
NPUTOAHBIX IS Yasi, BOCCTAHOBJIEHUE CYIIECTBYIOIIUX YaiHBIX IUIAHTALWH, BEIPAIIMBAHIE YaHHBIX TOCAJOYHBIX
MaTepHajoB, COBEPLICHCTBOBAHHUE HAyYHOro OOECIIeYeHUs] BBHIPAIIMBAHMS 4Yas, YBEJIHMYEHHE SKCIOpPTa U
yayumienust kadectBa 4das (Kilinich, 1983: 6-7) B cucreme MeponpusTHii, HANpaBICHHBIX HA pPEIICHUE ITOM
3aJ]a4i, BaXHOE MECTO 3aHUMAaeT NPUMEHEHHE yIOOpEHH, B TOM YHCJIE OPraHUYECKUX, KOTOphIC SIBISIFOTCS
HE3aMEHUMBIM CPEJICTBOM OKYJIbTYPHUBAHHS MOYB M 0OecreueHHs BHICOKMX M CTaOWIIBHBIX yposkaeB. Haykoil u
NPaKTUKOW YCTAHOBJICHO, YTO JITUTEIbHOEC TPHUMEHEHHWE OJHHX MHHEPAJIbHBIX YJIOOPEHWH IPHBOJUT K
CHIDKCHHIO COJIepKaHUsl B MOYBaX T'yMyca, YMEHBIICHHIO MOTEHIMAIBHOW BO3MOXKHOCTH TOYB 00ECIIeYMBAThH
MOJy4E€HHE BBICOKMX YCTOWYMBBIX YPO)KaeB CEIbCKOXO3SHCTBEHHBIX KYJIbTYP UM CIIOCOOHOCTH TOYB IEPEBOJIUTH
OCTaTKH MECTHLUUAOB, TSHKEIBIX METAJIOB B HEAOCTYIHBIC Ul PACTeHUH coeanHeHus. MccnenoBanus nokasanm,
YTO JUI COXPAaHEHHs] TOYBEHHOTO TUIOJIOPOAMS ¥ TOBBIMICHHS YPOXKAHHOCTH OPOIIAEMBIX TOYB HEOOXOIMM
Bo3BpaT B nouBy 500 kr rymyca, 75-80 kr azora, 25-30 kr docdopa, 60-70 Kr kamus, MUKPOIJIEMEHTOB U
MOJIC3HBIX MHKPOOPTaHM3MOB C BHECEHHEM opranuueckux ynoopenwmit (Vyshinskiy, 1971: 138-147).
YcTaHOBIIEHO, YTO TIOYBEHHBIH MOKPOB HYyXKAaeTcsl B exeronHoM Hecenmn 10-12 T/ra HaBo3a WM JIpyrux
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opranmdeckux ymoopenuii. CoxpaHeHune B MmouBe Oe3aeduiutHoro 6ajmanca rymyca TpeOyeT NMpUMEHEHHUS He
TOJIEKO OTXOJIOB BCEX BHJIOB JKMBOTHOBOJICTBA W NTHIIEBOJICTBA U TOp(a, HO BBUIY WX HEJOCTATOYHOCTH (Ha 1
reKTap MpuXoauTcs Bcero 2,5-3 TOHHBI HaBo3a B PecnyOnmuke) MOOWIM3alMU  JPYTUX HCTOYHHKOB
OpPTaHMYECKOTO BEIIECTBA, & UMEHHO MECTHBIX OBITOBBIX, CEIbCKOXO3SIMCTBEHHBIX M MPOMBIIUIEHHBIX OTXOZOB.
Ha ocHOBaHnu TpoBeNEHHBIX UCCIIeOBaHUN B A3epOaiiikaHe BbISIBICHO OOJbIIOE KOJINYECTBO TAKUX OTXOMIOB,
KOTOpble BO MHOTHX MECTaxX, OCTaBasCh HEHMCIOJb30BAHHBIMH, 3arps3HSIIOT OKpYXKalollyr cpenay. K Hum
OTHOCATCS: TOPOJCKHE OBITOBBIC OTX0ABI — 500 TBHIC.TOHH, 60TBAa M OCTATKH CEITLCKOXO3SHCTBEHHBIX paCTEHUN —
720 TBHIC.TOHH, JIECHAsI TIOJICTHIIKA (B TOM YHCIIE MOJCTHIIKA OT O3€JICHCHUS ropoaoB) - 180 THIC.TOHH, OTXOIBI
MIPOMBIIIUICHHOW MEePepabOTKU CEIIbCKOXO3IUCTBEHHBIX MPOIYKTOB W XMMHYECKUX 3aBOJ0B — 320 ThIC. TOHH,
OTXOABI YaHBIX ¥ BUHOTPAMHBIX IUIaHTAITUi — 117 TBIC. TOHH, OYMCTHON WII — 44 TBHIC. TOHH, OCAJKH CTOYHBIX
Boa — 100 TBIC. TOHH M Ap. AHaNMW3BI BBEIIBWIN B COCTaBE BCEX OTXOMOB coiepikaHue okojo 209 Teic. TOHH
qrcToro a3ora, 110 Teic. ToHH umcToro gocdopa, 240 ThIC. TOHH YHCTOTO KaJivs, 6 MJIH. TOHH OPTraHHMYECKOTO
BEIIECTBA U 5 MJIH. TOHH 30JIbl, 3HAUNTEILHOE KOJTHMYECTBO MUKPORJIEMEHTOB U TOJIE3HBIX MUKPOOPTraHU3MOB (3).
B nepeBone Ha cTaHmapTHBIE TYKH B cOCTaBe 0TX0A0B uMeeTcst 1 miH. 700 ThIC. TOHH MUHEPAIBHBIX yI00pEHUN
(a30THBIX, POCHOPHBIX, KATUHHBIX), YTO B JCHSIKHOM BBIPRKCHUU COCTABIISACT 3HAYUTENIBbHYIO cymMmy. [loaTomy
pa3paboTaHa TEXHOJNOTHS MPHUTOTOBICHHS Ha 0a3e STHX OTXOIOB HOBBIX BUIOB OPraHMYECKHX YAOOpEHU,
WCTIOJB30BaHUE KOTOPBIX CO37AeT YCIOBHUS ISl TOBBIMICHUS IUIOJOPOMUS TOYBBL, YBENWUYCHHUS ypoXKas M
VIIyqIIeHUs] Ka4eCTBa CENbCKOXO3SIMCTBEHHBIX KYJIBTYP M YaCTHYHO pPEIaeT MpoOiieMy OXpaHBI OKPY Karomiei
cpenpl oT 3arpssHenuii (Zamanov, Vekilova, 1994: 43-44; Radov, Pustovoy, Korolkov, 1985: 311).

Bonpiioe KoTM4ecTBO OTXOAOB, 3arpsi3HSIONINX OKPYXKAMOIIYIO Cpely, HAaKalIMBaeTcs M B JIeHKOpaHCKOM
paitone AzepOaiimkanckoit Pecrrydmiku. HekoTopsie U3 3THX 0TXO/I0B, @ IMEHHO HAaBO3, ITHYW TTOMET, OTXOBI
YaifHOHM IUIAaHTAIMKM M OBOIIHBIX KYJbTYP ObUIM HCIIOJIB30BAaHBI JUIsl IPUTOTOBJICHUS KOMITOCTa «JICHKOpaHbY,
JieficTBUE KOTOPOTO Ha AMHAMHKY (ochopa M Kausi OBUIO HCIBITAHO HAMU HA KEITO3EMHO-TIOI30JIUCTON TIOUBE
o1 YaliHO IIaHTaruel. Takxke ObIJIO UCTIBITAHO ACWCTBHE HABO3a U CUAEPATOB (5).

docdop u Kanuii, TakKe Kak a30T, SBISIOTCS BAXXHBIMH dJIEMEHTAaMH NMOYBEHHOTrO Tuiogopoaus. ®ocdop
NPUHUMAET aKTHBHOE ydacThe B (JOTOCHMHTE3E¢ U OOMEHE BEIIECTB PACTCHHUS, BXOJUT B COCTaB OEJIKOB siapa
KIIETKH, COACPKHUTCA BO MHOTHX (EPMEHTaX M YCKOPSET Tpomecchl pocTa. HykIeMmHOBBIE KHCIOTHI U
HYKJICOTIPOTEUBI, JUISI KOTOPBIX (ochop — OCHOBHON CTPOUTENHHBIA MaTepHal, CaMbIM TECHBIM 00pazoM
CBSI3aHBI C MPOIIECCAaMH POCTa U Pa3MHOXKEHUS pacTeHHs. Bce pacTeHHs o4eHb YyBCTBHTENBHBI K (ochaTHOMY
TOJIOJTAHUIO B CAMOM paHHEM BO3pacTe, KOT/Ia YCBAWBAOIIAs CIIOCOOHOCTH €Ille HE Pa3BUTON CHCTEMBI BeChMa
cmabas. Ilpu QocharHoM romomaHum pacTeHHs Ciab0 WCIONB3YIOT a30T U JPYTHe 3JIEMEHThl IHUTaHWS.
Hopmanbaoe mutanue dhochopom yckopsieT pa3BUTHE pacTeHHs, OCOOCHHO B KOHIIE BETETAIllUH, YCHUIINBACTCS
XOJIOAOCTOMKOCTh M 3aCyX0YCTOMYMBOCTE pacTeHus (6).

Yno6penune hochopoM yiydiaeT MUKPOOHOIOTHYECKUE TIPOIIECCH B IToYBe. POCT 4nciia MEKpOOPTaHU3MOB
MoJl BIHUSHWEM BHeceHHus ¢ocdopa CIIOCOOCTBYET NepeBOAY TPYMHOMOCTYITHBIX THTATEIBHBIX BENIECTB B
JIETKOJIOCTYITHBIE, TaK KaK MHKPOOPIaHHU3MBI MOTYT YCBaMBaTh DJIEMEHTHI, HAXOJAIIMECS B TPYIHOIOCTYITHOH
tdopme. IlutarenpHBIE BelecTBa, OOpa3yrOIIHECs B pe3ylbTaTe Pas3lOKEHHs MOTHOMHX OakTepui, JIETKO
ycBamBaroTcs pacteHusiMH. DocdaTHBI pPeXUM ITOYBHI OMPEAEISETCS YPOBHEM €CTECTBEHHOTO ILIONOPOJIHS,
NpUMEHEHUs] yIoOpeHU M cojepkaHusi B Hel rymyca. DddektuBHOCTH (ochopHBIX yI0OpeHH BBHIIIE Ha
MOYBax, OOraThIX OPraHMYECKUX BEIICCTBOM M C HU3KUM COJIEpKaHHEeM yCBOsieMbIx Gochatos (7).

[Ipu BHECeHMHM HaBO3a OCHOBHasl 4acTh ero ¢ocopa mepexoauT B MoUBe BO (Ppakmuio opraHodocharos.
OT0 OOBSCHSETCS TE€M, YTO B MOJEBBIX OIBITAX HAWOOJIbIIEE KOJIMYECTBO MOJBIKHOTO (ocdopa OTMEUEHO B
JIETHUH MIEpUO/I, KOTIa MPoIiecChl MUHEpaTU3allud OPraHMYECKOTO BEIECTBA MPOTEKAOT HanOoJiee MHTEHCHBHO.

Henocratok ¢ocdopa B mouBe moj yaliHOW KyJIbTypOWl CKa3bIBaeTCs Ha CIEIU(PUIECKOH TEeMHO-CHHEH
OKpacke 4YaifHoro mcta. @ochop MoI0KUTENHHO BIUSIET HA KAYeCTBO COOMPAEMOTo YaliHOTO JIKCTA.

Kanuii Tarke OIWH M3 HEOOXOIWUMBIX IUTATENBHBIX DJIEMEHTOB JUIsI pacTeHHs. [Ipu JoCTaTOYHOM
oOecrevueHn KallueM PacTeHUs JIydllle yIepKUBAlOT BOJY, JIErde MepeHoCsAT KpaTKOBpeMeHHbIe 3acyxu. Kamuit
CIOCOOCTBYET JIYYIIEMY Pa3BUTHIO MEXaHWYECKOW TKaHW. Kanwii JIeTKO MPOHWKAET B KJETKY, YBEIMYHUBACT
NPOHUIATETILHOCTh MEMOpaH, BIHSIET HA YIJIEBOJIHBIH OOMEH, CHHTE3 BHUTAMHHOB, YCHIIMBACT YCTOHYHBOCTH
pacreHuii K MOpo3aM, OOJe3HsIM, BpeautesiM. HepoctaTok B mouBe ycBosieMOi (DOPMBI Kaliisl BBI3BIBACT TaK
HA3bIBAEMbIH KAJMWHBIA TOJIOA, IPU KOTOPOM CO BTOPOW TOJOBHMHEI JIETAa JIMCThS HAa BETBSX HIDKHUX SPYCOB
YaHOTO KYCTa C KOHYMKOB U Nepru)epruu HAYMHAIOT KENTEeTh, 3aTEM IPUHUMAIOT PKaBO-KOPHUYHEBYIO OKPACKY.
JUTMTEeNnbHBIA HeTOCTATOK KaJIUs IIPUBOIUT K OTOJICHHIO PACTEHUSI.

B mouBe kanuii mosiBepraeTcs 3HAYUTEIBHBIM MPEBPAIEHUSIM, IIEPEX0Is, KaK MPaBUIIO, B MEHEE TIOJIBUKHBIE
(hopMBI. DTOT MPOIIECC YCUITUBACTCS C BECHBI /IO OCEHH, 3aT€M OH BOCCTAaHABIMBAETCS M JIOCTUTAET MaKCUMyMa B
KOHTpPOJIE BECHOH, B yaobpenubx Bapuantax — metom (Vyshinskiy, 1971: 138-147; Zamanov, Vekilova, 1994:
43-44; Eden, 1936: 1-42).
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O0beKT U MeToAbI

C uenpl0 W3Y4YCHHS BIUSHUS Pa3JEIbHOTO M COBMECTHOTO BHECCHHUS OPTraHUYEeCKHX WM MUHEPaTbHBIX
ymoOpeHnii Ha AWHAMUKY MOABIKHOTO ¢ochopa W OOMEHHOTO Kalus B JKEITO3EMHO-TIO/I30JMCTON IOYBe
JIeHKOpaHCKOTO palioHa MOJ| KyJIbTYpOH 4as ObLTH 3aJI0KEHBI OIBITHI MO cxeme: 1. KoHTponb 0/y; 2. HaBo3 10
T/ra; 3. HaBo3 30 1/ra; 4. xomnocT «Jlenkopanb» 10 T/ra; 5. Kommoct «JIenkopanw» 30 1/ra; 6. 3eneHas macca
cuneparos 30 t/ra (9).

B nmpumensiemoM Hamu momynepenpeieM HaBose coaepxkurcs 0,69% azora, 0,30% docdopa, 0,90% xamms,
24% OpraHUYecKoro BemecTBa. B XMMHUECKOM cocTaBe KOMIOCTa «JIeHKOpaHb», MPUTOTOBICHHOTO HAMH W3
OTXOJIOB YalHBIX IUIAHTAIUH M OBOIIHBIX KynbTyp (0OTBa), HaBO3a, MTHYLETO TOMETAa W HEOOJBIIOTO
KOJIMYECTBA MHHEPAIbHBIH ymoOpeHui, coxepxkutcs 1,36% aszora, 0,65% docdhopa, 1,34% wanms, 27,7%
OpPraHUYEeCcKOro BellecTBa. B kauecTBe 3eJeHOro yA0OpeHus MpuMeHsun Oenblil stronnH. CeMeHa ero u3 pacyera
150 kr Ha rekTap BBICCBAIM MEXKIY PsSAaMH YalHOM IUIAaHTAlMM, KyJa B JaJbHEWINEM 3araxuBaiach BCS
3eNeHas Macca JionuHa ¢ copepkanueM 0,55% azora, 0,12% docdopa, 0,30% wamus, 21,2% opranudeckoro
semecTra (Vekilova, 2010: 269-272).

st onpenenenus nmonBmwxHOTO (ochopa mo merony KupcanoBa m oOMeHHOro kamus mo MaclioBoii Ha
OIBITHOM y4acTKe ObUIM OTOOpaHbI MOYBEHHBIE 00pasibl u3 AByXx cioeB — 0-20 u 20-40 cm (Radov, Pustovoy,
Korolkov, 1985: 311).

Pe3yabTaThl Hcciae10BaHmuii
B Tabnwme npuBOAsATCS AaHHBIC IO AMHAMHUKE MOABIXKHOTO (pocdopa M OOMEHHOTO Kaus B KEITO3EMHO-
HO/I30JIUCTOM TTOYBE O] KyJAbTYPO Yast IpH NPUMEHEHUH OPTaHWIECKUX YIOOpEHHUI.
Kak mokaspIBaloT JaHHBIC TaOJNWIBI, CBOETO amoresi cojepkanue ¢ochopa W Kajausi B IMOYBE JOCTHTAET K
CepelMHe BereTaluy YaiHOTO PacTEHUs, T.€. B HIOJE, HAUMEHBIIEE e KOIUYECTBO ITHX DIIEMECHTOB B IMOYBE
oTMeYaeTcs B CEHTsIOpe, K KOHITy BereTaruu (12).

Tabauua
JAunamuka gocdopa u kaausi B nouBe noja KyJabTYpPoil yasi Npu NpUMeHEHUH
OpPraHuYecKuX y100peHnii(MI/KI MOYBbI)

Ne | BapuantbionbiTa | Cj10M I0YBBI,CM P, Os noaBMKHBII K, O o0OMeHHBIN
Maii | Urons | CentsaOps | Maii | Urons | CeHTS0pB

1 KownTtpous (0/y) 0-20 70,3 78,2 65,2 143,0 153,3 141,2
20-40 49,0 75,8 45,3 115,1 1221 11,4
2 Hasos 10 1/ra 0-20 135,3 147,1 129,4 144.8 168,9 120,0
20-40 129,4 | 139,1 114,2 139,5 143,4 101,1
3 Hago3 30 1/ra 0-20 1448 151,0 138,5 169,9 181,5 158,9
20-40 132,9 139,5 129,9 165,4 167,2 140,5
4 | Kowmmoct 10 1/ra 0-20 142,4 | 150,0 139,3 146,1 173,4 132,0
20-40 135,5 141,7 160,7 128,0 159,3 110,1
5 | Kowmmoct 30 1/ra 0-20 136,5 157,3 134,7 1515 190,2 142,4
20-40 131,7 144,3 129,6 131,4 168,5 125,6
6 3enenas Macca 0-20 1315 152,5 125,0 135,4 164,9 122,4
cuzaepatos 30 T/ra 20-40 119,9 124,6 116,6 122,6 131,5 113,9

IIpu cpaBHeHMH MEXIy COOOW BapHWaHTOB BUIHO, YTO HAWOOJBIIEE KOJUYECTBO MOJBHMXKHOTO (ochopa u
00MEHHOT0 KaJiusl B IOYBE OTMEYEHO IPH BHECCHHU BBICOKHX JI03 HaBo3a ¥ KoMitocta — 30 T/ra a Takxe 3eJIeHON
Mmacc bl cugeparoB 30 1/ra. Tak, B cepeaune Beretaiuu B Bapuante 30 T/ra HaBO3a KOJIMYECTBO IMOABMIKHOTO
dhocdopa B maxoTHOM ciioe TouBkl coctaBmwiio 151,0, oomennoro xamus — 181,5 mr/kr, B Bapuanre 30 T/ra
KOMIIOCTA 3TH JIaHHBIE COCTABHUJIM COOTBeTCTBeHHO 157,3 m 190,2 Mr/kr, a B BapraHTe 3eJieHas Macca CHJEPaToB
30 1/ra - 152,5 u 164,9 Mr/kr MOYBBI, YTO MPEBBINIATIO0 KOHTPOJIBHBIA BapUaHT COOTBETCTBEHHO Ha 72,8; 28,2;
79,1; 36,2; 76,7 1 11,6 MI/KT IIOYBEI.

BriBoabI
HccnenoBanus 1Mo BIMSIHHIO OPTaHUYECKHX YMOOpPeHHMH Ha JAUHAMUKY (docdopa M Kallus B KEITO3EMHO-
MTOI30JIUCTOM MTOYBE MO KYJIBTYPOU Yasi BEIIBUIN HAWITYUITNE PE3YIbTAThl MPU MPUMEHEHHH HaBO3a, KOMIIOCTa
U CHUIEPATOB B BBICOKMX J103aX B CEPEAMHE BETETAIMM YAaWHOTO pacTeHus. Mcmoib30BaHME OpPTaHHMYECKHX
OTXOJOB JUIsl TMPUTOTOBJICHUS U HCIIOJIBb30BAHUS KOMIIOCTa 3aHMMAET HEMAJIOBAXKHOE MECTO B pELICHUU
MPOOJIEMBI DKOJIOTHH.
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HA/IBEMHBIE BETETATUBHBIE OPTTAHBI MAC/IMYHBIX PACTEHU I'YBUHCKOI'O
MACCHUBA ABEPBAU/UKAHCKOU PECITY BJIMKHN

Pesome

B pabote paccmoTpena Mop¢oorusi HaA3eMHBIX BET€TATHBHBIX OPTaHOB MACIWYHBIX pacTeHui [ 'yOnHCcKoTro
MaccuBa A3zepOaiimkanckor PecmyOmmkm. VccrmemoBaHa 3aKOHOMEPHOCTh — CTPOEHUS M PACIIONOKEHIIS
cTeONeii W JUCTBEB TPU WHIUBUAYAILHOM pa3BUTUU pacTeHHs. PacCMOTpPEeHBI TJaBHBIC XapaKTEPHEIC
KJIACCU(UKAIIMOHHBIC TMPU3HAKK CTeOJiel W JMCThEB MACIUYHBIX pacTeHuid ['yOMHCKOro rOpHOTO MaccuBa.
IlpuBeneHa KoMWYECTBEHHAs CTATUCTHKA IO KaXJOM pacCMOTpPEHHOM XapakTtepucTtuke. lcronab3oBaHa
ommcaTeNbHAas W CpPaBHUTENIbHAs METOJMKAa. BbIABICHO, 4TO paboTa MO OHTOMOpP(OreHe3sy M U3ydeHHUE
MOpP(OJIOTUM MACIMYHBIX PACTCHUN HMMEET BAXKHYIO POJbh NpPHU pa3pabOTKE METONOB U PEKOMEHIAIUH 10
paIiOHATBHOMY HCIIOJIB30BAaHUIO JUKOPACTYIINX MOJIE3HBIX PACTEHHH (JICKAPCTBEHHBIX U NIp.) C yYETOM HX
BO300HOBIJICHHUS ¥ OMOJIOTHIECKOTO KOHTPOJIS HaJl POCTOM KYJIBTYPHBIX PAaCTEHHUH.

Knrwouesnie cnosa: macnuunvle pacmenus, cmebdeins, IUCMbsl, KYJIbMYPHble PACMEHUU, ICUPHBLE KUCTOMbL

Nushaba Alekber Valiyeva
ANAS, Institute of Botany
muradova_n.a@mail.ru

Aboveground vegetative organs of oily plants in the Guba massif of the republic of Azerbaijan

Abstract

The paper considers the morphology of the aboveground vegetative organs of oil-bearing plants in the Guba
massif of the Azerbaijan Republic. The regularity of the structure and arrangement of stems and leaves in the
individual development of a plant has been investigated. The main characteristic classification features of stems
and leaves of oil plants of the Guba mountain range are considered. The quantitative statistics for each considered
characteristic are presented. Descriptive and comparative methods were used. It was revealed that work on
ontomorphogenesis and the study of the morphology of oil plants has an important role in the development of
methods and recommendations for the rational use of wild useful plants (medicinal, etc.) taking into account their
renewal and biological control over the growth of cultivated plants.

Keywords: oil plants, stem, leaves, cultivated plants, fatty acid

Beenenue

Macnuunble pacteHus ['yOuHCKOro maccuBa AsepOaifpkaHckoil PecryOnuku cozepikaT B CBOEM COCTaBe
JKHPHBIC KUCIIOTHI, TPECTABISAIONINE CO00 anudaTryeckue OIHOOCHOBHBIE KapOOHOBbBIe KuciOThl (Lobayeva,
2015: 9-16; Mustafayeva, Muradova, 2020: 24-25; Nazarov, Myagkova, Groza, 2009: 3-19; Volovik, 2019: 147-
152). AKTHUBHOE HW3y4eHHE >KUPHBIX KHCIOT B TOCJCIHHE TOJbI CBS3aHO C HMX UIMPOKUM MPUMEHCHHEM B
(bapManeBTHYECKON, KOCMETOJIOTHYECKOM, MUIIEBO M TeXHUUYecKoi mpombinuieHHocTsX (Aliyeva, 2017: 112-
115; Barnaulov, 2011: 80-87; Karomatov, Kakhkhorova, 2016: 209-218; Subbotina, 2009: 86-90; Timofenko,
Loboda, Nikonovich, Birbasova, 2012: 10-12). B c¢Bsi3u ¢ 3TuM H3y4deHHE MOPGOJOTHUSCKUX OCOOCHHOCTEH
pacreHuid OOTaThIX KXUPHBIMH MacllaMH, pa3padOTKa METOJIOB IMONYYCHHUs OMOJOTHYECKH aKTUBHBIX BEIIECTB,
ucciiefoBaHne OMOJIOTMYECKO aKTUBHOCTH M pa3pabOTKa HOBBIX JIEKAPCTBEHHBIX CPEACTB M (pUTO mpenapaToB
seisercs akryaiabHbeiM (Veliyeva, 2019: 14-17; Veliyeva, 2019: 8-11; Lotova, 2007: 512)

HekotopbiMu a3epOaiipkaHCKMMH YYSHBIMU TIPU HCCJIEOBAHUM OTJIENLHBIX BUJOB PACTCHUU OBLIT Takke
paccMOTpeH KMPHO MACAMYHBIN cocTaB m3ydaeMmbix umm pactenuii (Mustafayeva, 2015: 383; Novruzov, 2010:
309). Opmnako oOmMpPHOE WCCIEAOBAHME MACIMYHBIX pacTeHuil ['yOmHCckoro MmaccuBa AsepOailpkaHCKOM
PecnyOnuku npoBoIUTCS BIIEPBBIE.

MartepuaJibl 1 METOABI
HccreoBaHbl MaciIMYHbIE PACTCHHUSI HIKEYKA3aHHBIX CEMEWCTB, mpouspacraromne B ['yOHHCKOM TrOpHOM
maccuBe AsepOaiimkanckoir Pecriyonuku: Betulaceae Gray (bepesossie) (1 Bum), Fagaceae Dumort (BykoBsie)
(1 Bun), Ulmaceae Mirb. (MnsmoBeie) (1 Bua), Chenopodiaceae Less. (Mapessie) (3 Buma), Amaranthaceae R.
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Br. (IMupunessie) (1 Bum), Rosaceae Juss. (Posomnsernsie) (12 Bumon), Fabaceae Lindl. (bo6ossie) (5 BHIOB),
Anacardiaceae R.Br. (Cymaxoseie) (1 Bux), Celastraceae R.Br. (bepecknerossie) (1 Buam), Rhamnaceae Juss
(KpymmHoBsie) (2 Buma), Vitaceae Juss. (Bunorpanossie) (1 Bum), Malvaceae Juss. (ManbBoBbie) (5 BHIOB),
Apiaceae Lindl. (Boutnunsie) (2 Buma), Linaceae DC. ex Perleb (JIsmoseie) (1 Bum), Boraginaceae Juss.
(Bypaunukoseie) (1 Bux), Lamiaceae Martinov (I'ybouetnsie) (5 Bumos), Solanaceae Juss (ITacnenoswie) (7
BunoB), Pedaliaceae R.Br. (Ilemanuessie) (1 Bum), Cucurbitaceae Hall. (TeikBennnie) (2 Buma), Asteraceae
(Vaill.) Adans (Cnoxuousernsie) (10 Bumos), Papaveaceae Juss. (Makomsernsie) (1 Bum), Cruciferae Juss.
(Kpecromsernsie) (14 Bumos), Resedaceae D.C. (Pe3emosrie) (2 Buma) (Karyagin, 1950, 1952, 1953, 1954, 1955,
1957, 1959, 1961).

MectaMu TIPOBEICHUS WCCICIOBAHUNA SBIISIOTCS JIECHBIE MAcCCHBBI OKpPECTHOCTEH ceneHuit 3aprasa (41°24'
cau. / 48°69 B.1.), Harmu (41°36 c.m. / 48°49 B.1.), Scab (41°48 c.mr. / 48°31 B.x1.), Tacanrana (41°48 c.u.
/ 48°49 B.11.).

Hcmonb30BaHbl  OMUCATENIbHBIE W CPaBHHUTENBHBIE METOAbI MopdomeTpuueckoro anamusa (Bakkal,
Lyanguzova, Tikhmeneva, 1990: 112-116; Beydeman, 1974: 156; Buzuk, 2006: 21-33). HomeHkiaTypa BHIOB
npuBenicHa B cooTBeTCTBHM ¢ «Dmopoii AsepOaiimkana», «KoncmextoMm ¢uopsl Asepbaiimkana» (Askerov,
2005-2008: 1-3), ¢ y4eToM HOBBIX TaKCOHOMHYECKUX m3MeHeHui (Czerepanov, 2007: 516).

Pe3yabTaThl HCC/IeI0BAHUS

Mopdonornueckoe crpoeHne cTeOneld MacIUYHBIX — pacTeHuil ['yOMHCKOTO TOpHOIO — MaccHBa
XapaKTepPU3yeTCsl 3HAUUTEINBHO OOJBIIIM pazHoOOpa3nueM.

80% macnuuHbIX pacTeHHid ['yOMHCKOro ropHOro mMaccruBa HUMEIOT HpsiMOcTosuue crebnu (64 BUIOB U3
n3ydeHHbix 80 BumoB). JlaHHas OCOOEGHHOCTH XapakTepHa B OCHOBHOM JJISi MAaCIMYHBIX TIpEACTaBHTENCH
cemetictBa Cruciferae Juss. (Kpecrousertnsie), Asteraceae (Vaill.) Adans (Crnoxuorernsie), Solanaceae Juss
(ITacnenoBeie), Malvaceae Juss. (MambsBoBbie), Rosaceae Juss. (Posomsernbie). VY  pacTeHuii ¢
NPUNIOJHUMAIOIIAMCST  (BOCXOSIIIUM) CTe0JIeM OCHOBaHHME H30THYTOE, a BEpXyIIKa cTeOns pacrojaraercs
BEPTUKANBHO. 4 BHJa MaciIMYHBIX PAaCTEHUI UMEIOT TONBKO Bocxozsmue credonu. K Hum otHocsarcs Llnunat
4eThIpEXTHIYMHKOBBINA (Spinacia tetrandra Steven), Tepecken cepsiit (Eurotia ceratoides (L.) Gueldenst.),
YepruoronoBka obbikHOBeHHast (Prunella vulgaris L.) u Pesema sxenras (Reseda lutea L.). Bepeckier
espomnetickuii (Euonymus europaea L.), Kpymmna onsxosuanas (Frangula alnus Mill.) u XKoctep cmaburenbHbIii
(Rhamnus cathartica L.) MoryT umeTs Kak IpsSMOCTOSYHE, TaK U Bocxomsiimue credan. Bunorpan necHoit (Vitis
silvestris C.C.Gmel), ITepectynens Genbiit (Bryonia alba L.) u Oryperr o6sikHOBeHHBIH (Cucumis sativus L.)
UMEIOT BBIOIIMECS W HeTUistomuecs: crebnn. [lon3yunmu Has3bIBalOTCsl CTEOJIM, Y KOTOPBIX B y3JIaX HMEIOTCS
NpUAATOYHBIE KOPHH, MPU MOMOIIY KOTOPBIX pacTeHHe MpHKperuisieTcs K cyoctpary. llumoBHuk cobaumii
(Rosa canina L.) — 3TO eAMHCTBEHHOE pacTeHHE W3 MACIMYHBIX [|'yOMHCKOrO MacCHBa, KOTOPOE HMMEET
non3y4ue crednu. M3 M3ydeHHbIX MACIUYHBIX pacTeHWU TOJNLKO 4 BUAa MMEIOT cTensiuecs creomu: Knesep
comuutenbubiid (Trifolium ambiguum M. Bieb.), SI3Bennuk mepcrenoctasiii (Anthyllis Lachnophora Juz.), Uuna
rosty6ast (Orobus cyaneus (Steven) K. Koch) u I'mbuckyc tpoiuarsiii (Hibiscus trionum L.). Hy:xHO oTMeTHTB,
YTO JJIS IEPBBIX TPEX HAPSIY C CTENIOIIMMCS CTeOJIeM, XapaKTepeH W BOCXOJISAINUI THTI, a [ MOUCKYC TpOoHYaThIi
(Hibiscus trionum L.) MoxeT uMeTh Kak MPSIMOCTOSIYME, TAK U CTEITIONTHECS H BOCXOISIINE CTEOIH.

Cre0yiv U3ydeHHBIX PACTCHHI Pa3IMYarOTCs M 10 TONEPEUYHOMY ceueHHro. Hanbosiee TUIMUYHBIM SIBIISETCS
OKpyryioe ceueHue. [lodTu Bce MaciauuHble pacTeHus ['yOMHCKOrO MaccuBa HMMEKOT OKPYIJIOe TOMepedHoe
cedeHne, Kpome JIByx BUIOB bepeckier eBporeiickuii (Euonymus europaea L.) u ITycThpHHK OOBIKHOBEHHBIN
(Leonurus cardiaca L.).

31,25% (25 BuIOB) M3yYEHHBIX MAcIMYHBIX BUJOB UMEIOT OMYIIEHHYIO OBEPXHOCTH cTebist. OcTaabHble 55
BUIOB UMEIOT IJI/IKYIO TIOBEPXHOCTb.

78,75% (63 BUma) M3yUCHHBIX MACIMYHBIX PACTEHUH pacIioaraoT CBOU MOYKHU ouepenno. 17,5% (14 BumaoB)
UMEIOT CYNPOTHBHO PACHOJIOKEHHBIE TIOYKU. B OCHOBHOM 3TO mpejactaBuTenn cemeicts Lamiaceae Martinov
(I'ybomBetHbIe), 2 mpexacraButens cemeiictBa Asteraceae (Vaill.) Adans (CnoxHouBeTHbIC), 2 TPEICTaBUTEISA
Fabaceae Lindl. (bo6oBeie) 1 T.1. MyTOBYaTOE paACIIONOKEHHUE MMOUYEK MMEET TOJIBKO CHHETOJIOBHHMK TIOJIEBOM
(Eryngium campestre L.). Kpome TOro, BBISIBICHBI PaCTeHHUS, KOTOPbIE MOT'YT MMETh 00a THIIAa PaCIOI0KEHHS
nouek. K npumepy, Kpymuna onpxosunnas (Frangula alnus Mill.) moxxer umeTp kak odepeaHoe, Tak U KOCO-
CYIPOTHBHOE pacrojiokeHne mouek, a Kymkyr Bocrounbii (Sesamum orientale L.) ouepennoe wuim
CYIIPOTHBHOE.

Cpenu Macnu4HbIX pacTeHuil [ yOnHckoro MaccrBa BBIACSIOTCS MOHOIOAUANIBHBINA M CUIIONUAIBHBIE THITBI
BETBJICHHUA. BONBIIMHCTBO MaciW4HbIX pacteHud — 73,75% (59 BUIOB) - WUMEIOT CHMIIOJUANBHBIA THII
BeTBIeHUs. 16,25% (13 BWIOB) MacnuuHBIX pacTeHuil ['yOMHCKOro MacchBa MMEIOT MOHOMOJHMAIBbHBIA THI
BETBJICHHUSI KPOHBI, Y KOTOPBIX BepXyIlEYHas IOYKa COXpaHsSeTCs Ha NPOTSHKEHWM BCEH >KM3HHM Mmobera.
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BONBIIMHCTBO M3 HMX SBJISAIOTCA IPEACTaBUTENsIMH cemeiictBa Lamiaceae Martinov (I'y6orseTnsie). Ilpu
UCCIIEIOBAaHUU OBUIO BBISIBICHO, YTO / BUAOB MACIMYHBIX PAacTeHHH HMMEIOT KaK CHUMIIOAWAIBHOE, TaKk MU
MOHOIIOIMAILHOE pa3BETBICHHUE. 3 M3 HUX OTHOCATCS K cemeiictBy Chenopodiaceae Less. (Mapesbie), a 4 Buaa
SIBJISTFOTCS TIPEICTaBUTEIIIMU ceMelicTBa Rosaceae Juss. (Po3ormBeTHEBIE).

PaccmarpuBas 0011yto MOpQooruio cTe0ns n3ydeHHBIX MAaCIMYHBIX PACTeHUH 0 ceMelcTBaM, HabIronaem
NPUCYTCTBHE HEKOTOPBIX 0cobeHHocTei. K mpumepy Bce u3yueHHbIe npescTaButenu cemeiictBa Chenopodiaceae
Less. (MapeBble) WMCIOT CHMITOAMAIBHBIA THIT BETBICHHS CTEOJs, KaK OIHOJICTHHE PACTCHHS, TaK H
nonykycrapuuku. To jke camoe HaOmomaeTcs y BCeX MpeacTaBuTenedl cemeiictBa Lamiaceae Martinov
(I'yOouBeTHble), s UX BCeX ocoOel XapaKTepHO MOHOMNOAMAIbHOE BETBICHHE. Takke Bce MPEACTaBHTEIN
cemeticte Asteraceae (Vaill.) Adans (Cnoxnousernsie), Cruciferae Juss. (Kpecromsernsie) u Resedaceae D.C.
(Pe3enoBble) MMEIOT CHMIOIWANBHBIA THT BeTBIeHHA. OCTalbHbIE W3ydeHHBIE CEMECTBa MMEIOT OCOOH C
Pa3IMYHBIMH THIIAMH BETBICHUS.

[To BceM oOCTambHBIM HW3YYCHHBIM XapaKTEPUCTHKaM CTeONs BCe MPEICTaBUTEIH CEMEHUCTB HMEIOT
pas3INYHbIC TIOKA3aTEIH.

MacnuuHble pacTeHUs] IMEIOT pa3iIMyHbIE pa3Mephl JIUCTOBBIX IUIACTUHOK OT CAMBIX MEJKHX OO0 KPYIHBIX.
CaMBIMH MEJIKHE JTHCTOBBIC ITacTHHKK nMeroT Jlen obsikHoBeHHbIN (Linum usitatissimum L.), Topuwiia monesas
(Sinapis arvensis L.) u Kanenuna nepasaomepnast (Calepina irregularis (Asso) Thell.), ux aauna okono 3 cm, a
mupuHa oKono 1 cm. CaMyro ManeHbKYIO TUTACTUHKY CPEId MAaCIMYHBIX pacTeHui | yOMHCKOro MaccuBa UMEeT
Kunesep comuurensusiii (Trifolium ambiguum M. Bieb.), ero anmuna Bcero 1 cm. 20 % maciuuHbIx pactenuii (16
BUJIOB) UMEIOT CPEIHHUM pa3Mep JIMCTOBOW MJIAcTUHKHM ANMHON 4-10 cMm. mupuHOU 2-5 cm. 15 % macnudsbIX
pactennii (12 BUI0B) UMEIOT pa3Mep JUCTOBO# mnacTuHkH JuHOH 10- 20 cM, mmpuHOo# 10 3 cm. lllupunHa nwcra
CuneronoBuuka mosieoro (Eryngium campestre L.) mocturaer mo 10 cm. Kpymusle aucThst umeroT PsOuna
obsikHOBeHHAs (SOrbus aucupdria L.) nmanoi mo 20 cM, Jlonymauk 6osrmoi (Arctium lappa L.) gmuwoit g0 30
cm, ITomcomueunnk ommonernuii (Helianthus annuus L.) mmmHo#t 1o 40 cm. PacteHumem ¢ camoii KpyIHO#M
JIMCTOBOM IUIACTUHKOMN siBisiercss Pactopomma nsitHuctas (Silybum marianum (L.) Gaertn.). dnuna ee nucra
nocturaer A0 80 cMm.

BbonpmmucTBO — 57,5% (46 BUmOB) - MacnW4HbIX pacTeHHid ['yOMHCKOro MaccuBa MMEIOT HPOCTON JIKCT.
JlanHasi 0COOEHHOCTh XapaKTepHa B OCHOBHOM /ISl MacCIMYHBIX MpeactaButTeneii cemeiictBa Cruciferae Juss.
(Kpecromernnie), Asteraceae (Vaill.) Adans (Cnoxuonsernsie), Solanaceae Juss (ITacimenoBsie) u Rosaceae
Juss. (PoszouBernbie). Bee ocrampHble 34 BUpa MMEIOT CIOXKHBIE, TPEeX- IMATH- CEMH- JIOMACTHEIE, TEPUCTO-
pacceuéHHbIe, MaTbYaTO-Pa3/ICICHHbIC U JPYTUE BUBI TUCTHER.

®dopmMa TTACTHHOK JINCThEB Y MACIMYHBIX PACTEHHH Pa3HOOOpa3Ha, OT SIMIEBUAHBIX U JUIMITHYECKUX, JIO
MPOJIOJITOBATEIX M pomOmueckux. Dopma KpaeB ke B OCHOBHOM menbHas (y 33 BumoB). 19 BHUIOB HMEIOT
3yOuatbie Kpas, 9 BHUJOB MMEIOT MUJIbYAThIC Kpas, a 6 BUJOB BOJHHCTHIC. BepiivHA JIMCTOBOW TUIACTUHKHU Y
67,5% (54 Buma) 3aoctpena, a y 26,25% (21 Bun) nputymiena. Y CnuBbl gomamsed (Prunus domestica L.),
Hounvka nexapcreennoro (Melilotus officinalis (L.) Lam.) u y Jounuka 6emoro (Melilotus albus Medik.)
BepInHa jucTa okpyrias. A y Hlupuisr 3anpokunytoit (Amaranthus retroflexus L.) u Kinesepa coMHHTEIBHOTO
(Trifolium ambiguum M. Bieb.) BepimHa nucra BeieMyaTasl.

BosbIIMHCTBO MacIWYHBIX PACTEHUI UMEIOT CETYATOE KUJIKOBAaHUE JIMCTOBOM IJIACTUHKU. Byk BOCTOYHBIN
(Fagus orientalis Lipsky) u Kpymnaa onexoBuanas (Frangula alnus Mill.) umeror mapasiensHoe KHIKOBaHHE,
a Xocrep cmabutenpusiii (Rhamnus cathartica L.) u Jlenm oOwbikHOBeHusrid (Linum usitatissimum L.) —
nmyroo0OpasHoe.

70% (56 BUIOB) MACTWYHBIX PACTEHUNA HE MMEIOT OIMYIICHHOCTh HA JIMCTOBBIX IacTuHkax. 23,75% (19
BUJIOB) PACTCHUI MMEIOT MOJHOCTHIO OMYIICHHYIO JIUCTOBYIO IJIACTHHKY. J[aHHAas OCOOCHHOCTh XapakTepHa B
OCHOBHOM JIJIsl MACJIMYHBIX TpezcTaButenel cemerictBa Asteraceae (Vaill.) Adans (CroxxnotBetHbie), Rosaceae
Juss. (Posousetnsie) u Lamiaceae Martinov (I'y6orsernsie). ¥ Byka Bocrounoro (Fagus orientalis Lipsky),
Hlupuner 3anpoxkunytoit (Amaranthus retroflexus L.) u Bepeckiera eBponeiickoro (Euonymus europaea L.)
OITyIIEHBI TOJILKO JKHIIKH JcTheB. Y Bunorpana secnoro (Vitis silvestris C.C.Gmel) onymena HWKHSIS 4acTb
nucTa, a y Bsza nmucrosaroro (UImus foliacea Mill.) Tonsko ueperkn.

[o Tumy nHCTOPACIONOKEHUSI MACIINYHBIE PACTEHUS JENSATCS Ha OYepe/IHbIC, CYNPOTHBHBIC U MyTOBUATHIE.
78,75% (63 BUAA) U3yUYEHHBIX MACIWYHBIX PACTEHUI pacloyiaraloT CBOU JHUCThbs ouepenHo. 17,5% (14 Bumos)
UMEIOT CYMPOTHUBHO PACIOJI0KEHHBIC JINCThs. B OCHOBHOM 3TO mpejcTaBuTeNN ceMeiictB Lamiaceae Martinov
(T'yb6orseTHbIe), 2 tipeacraBurens cemeiictBa Asteraceae (Vaill.) Adans (CimoxHOIBETHBIE), 2 TPEACTABUTEINS
Fabaceae Lindl. (boGoBsie) 1 T.1. MyTOBYaTOE pacroyiOKEeHHE JTUCTHEB HMEET TOJIbKO CHHETOJIOBHUK MOJIEBOU
(Eryngium campestre L.). Kpome Toro, BBISBIEHBI pacTe€HHS, KOTOPbIE MOT'YT UMETh 00a THIIA PACIIOIOKEHHS
muctbeB. K npumepy, Kpymmna onsxosuanas (Frangula alnus Mill.) moketr umets kak ouepenHoe, Tak U KOCO-
CYIPOTHBHOE pacrojiokeHue, a KymwkyT Bocrounslii (Sesamum orientale L.) ouepenHoe mim cynpoTuBHOe.
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PaccmarpuBas 0011y0 MOpP(OJIOTHIO JIMCTAa N3YYEHHBIX MACIMYHBIX PACTEHHUIl 10 cemeiicTBaMm, HabmoAaeM,
4ro Ui BceX mpezacraButenei cemeiictBa Asteraceae (Vaill.) Adans (CrnoxxHouBeTHbIE) XapakTepeH
3a0CTPEHHBIN TUIT BEPILIHHBI JIUCTA. Y BCEX OCTAIBHBIX CEMEHCTB MPEJICTAaBUTEIN HUMEIOT Pa3HbIC OKA3aTEIH 110
JTAaHHOM XapaKTePUCTHUKE.

BrIBOaBI

JlaHHBIE CpaBHUTENHLHON MOP(OJIOTHHU MO3BOJISIFOT HE TOJNBKO MOHATH 3aKOHOMEPHOCTH (POpMOOOpA30BaHUS,
HO W HCIOJB30BaTh WX HA MpakTuke. M3yueHne GUTO-MOPQHOIOTHH BAKHO TPU PAIIMOHATIBHOM HCIIOJIE30BAHUN
JUKOPACTYLINX TOJIE3HBIX PACTEHHUH (JIEKApPCTBEHHBIX U JIP.) C YYETOM UX BO30OHOBIICHHUSI.

Hamu BeisiBiieHO, uto 80% MaciuuHbIX pacteHuil ['yOHHCKOrO MacCHMBa MMEIOT HpsMocTosare ctediu (64
BUI0B U3 n3ydeHHbIX 80 BumoB). IllmuHaT 4eThipEXTHIYMHKOBBIN (Spinacia tetrandra Steven), Tepecken cepbiit
(Eurotia ceratoides (L.) Gueldenst.), Yeproronoska obsikHoBenHas (Prunella vulgaris L.) u Pesena sxenras
(Reseda lutea L.) umerotr Bocxozsmuit Tun credis. [unosuuk cobaunii (Rosa canina L.) — aTto emuHCTBEHHOE
pacTteHre W3 MAacIMYHbIX [ yOMHCKOTO MaccHBa, KOTOPOE HMMEET Mmoiidydyue cteOnu. KiieBep COMHUTENBbHBIN
(Trifolium ambiguum M. Bieb.), SI3Bennux mepcrenoctubiii (Anthyllis Lachnophora Juz.), Yuna romy6Gas
(Orobus cyaneus (Steven) K. Koch) u I'mbuckyc tpoiuarteriii (Hibiscus trionum L.) umeroT crensimiicss THI
cTeOs.

Bepeckner eBponeiickuii (Euonymus europaea L.) u Ilycteipuuk oObikHOBeHHbIH (Leonurus cardiaca L.)
UMECIOT YETBHIPEXTPaHHOE TMOMEPEeYHOe ceueHHe. Y OCTaJbHBIX M3YYEHHBIX PACTCHUH HaOIIOAaeTcss oyepenHoe
MOTIEPEYHOE CeUCHME.

31,25% (25 BuIOB) M3yYEHHBIX MACIMYHBIX BUJOB UMEIOT OMYIIEHHYIO OBEPXHOCTH cTeOis. OcTaiabHble 55
BUJIOB HMEIOT INI/IKYIO TIOBEPXHOCTb.

78,75% (63 BuIa) M3yYCHHBIX MACIMYHBIX PACTCHHUI PACIIONIaral0T CBOM MOYKHU odepeaHo. 17,5% (14 BuaoB)
UMECIOT CYNMPOTHBHO PACIOIOKEHHBIC MOYKH. MyTOBUATOE PACIONIOKEHHE MOYEK HMeeT TOJbKO CHHETOJOBHUK
nosesoii (Eryngium campestre L.). Kpymmna onbxosunnas (Frangula alnus Mill.) moxxeT nmerts kak ouepenHoe,
TaK U KOCO-CYIIPOTUBHOE PACIoyioKeHue nmouek, a KymkyT Boctounsiii (Sesamum orientale L.) ouepennoe wu
CYIPOTHBHOE.

73,75% (59 BUIOB) U3y4aeMbIX MACIMYHBIX PACTCHHI UMEIOT CUMIIOMHAIBHBINA THIT BeTBIcHUS, 16,25% (13
BHJIOB) MACIIMYHBIX PACTEHHH HWMEIOT MOHOMOAWAIBHBIA THII BETBICHHS KPOHBL. 7 BHUAOB HMMEIOT Kak
CHMIIOMAILHOE, TAK ¥ MOHOIIOAHAILHOE Pa3BETBICHHE. 3 U3 HUX OTHOCATCS K cemeiicTBy Chenopodiaceae Less.
(Mapessie), a 4 Buja SIBIISIIOTCS TIpEICTaBUTEISIME ceMeiicTBa Rosaceae Juss. (Po3orseTHbIe).

BonpmmaCTBO — 57,5% (46 BUIOB) - MAaCTMYHBIX pacTeHuil ['yOMHCKOT0 MaccuBa UMEIOT MPOCTON JIUCT. DTO
XapaKTepHO B OCHOBHOM Il MacCIMYHBIX TpejicraButeneil cemeiictBa Cruciferae Juss. (KpecrorserHsie),
Asteraceae (Vaill.) Adans (Crnoxuomusetnsie), Solanaceae Juss (ITacinenoBsie) u Rosaceae Juss. (Po3omsetHbie).

70% (56 BUIOB) MAaCIMYHBIX PAaCTeHH HE UMEIOT OMYIICHHOCTh Ha JIMCTOBBIX IUAacTUHKaX. 23,75% (19
BH/IOB) pACTEHHI WMEIOT TIOJHOCTRIO OINYINEHHYIO JHUCTOBYI0 mactuHky (Asteraceae (Vaill.) Adans
(Cnoxuousetnbie), Rosaceae Juss. (Po3orBernbie) u Lamiaceae Martinov (I'y6orseTHbIe).

WHTpOayKIIMOHHBIE paOOTHI TAKOTO TUIA, OCHOBBIBAIOTCS HA JAHHBIX OHTONCHETHYECKOW M 3KOIOTMYECKOM
MOPQOJIOTHH H B TO ke BpeMs Jal0T MaTeprall JUTsi HOBBIX TEOPETHYECKUX 00OOIICHHI.
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EFFECT OF STRAIN ENTEROCOCCUS FAECALIS AN1 ON RELEASE OFBIOACTIVE PEPTIDES
FROM WHEY PROTEINS IN IN VITRO SIMULATED GASTROINTESTINAL CONDITIONS

Abstract

The aim of the study was to study the potential of the proteolytic strain Enterococcus faecalis AN1 to
generate inhibition of angiotensin converting enzyme (ACE), as well as to determine the effect of subsequent
hydrolysis with pepsin and pancreatin in vitro simulated gastrointestinal system on this activity. Also, the effect
of hydrolysis with pepsin and pancreatin on this activity was determined in an in vitro simulated gastrointestinal
system. Non-proliferating cells of Enterococcus faecalis strain AN1 were able to hydrolyze denatured whey
proteins after 4 h of incubation, but degradation was low at this time. Chromatographic profiles of hydrolysis of
denatured whey proteins by non-proliferative cells of Enterococcus faecalis strain AN1 showed the release of
small amounts of small peptides. After hydrolysis with pepsin, the chromatographic profiles were different for
control and hydrolyzate. 5 and 18 min after hydrolysis with cells. eluting peptides were also observed after
digestion of the hydrolyzate with pepsin. This studied strain can cause the synthesis of peptides capable of
inhibiting the activity of angiogenesis-converting enzyme. This proves that our strains are potential strains for use
in the production of functional dairy products with antihypertensive properties.

Keywords: lactic acid bacteria, proteases, caseins, bioactive peptides, angiotensin converting enzyme

Rugqiyya Sabir qiz1 Mustafayeva
Baki Dovlat Universiteti
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In vitro simulasiya olunmus mada-bagirsaq sistemi saraitinda Enterococcus faecalis AN1
stamimnsiidiin zardab ziilallarindan ayrilan bioloji aktiv peptidlara tasiri

Xiilasa

Tadgiqatin mogsadi Enterococcus faecalis AN1 proteolitik staminin antiotenzin geviran fermentin (ACE)
ingibirlogdirici tasirinin dyronilmasi olmusdur. Homginin do, bu aktivliya pepsin vo pankreatinlo hidrolizin in
vitro simulyasiya edilmis moda-bagirsaq sistemina tosirini toyin etmok idi. Enterococcus faecalis AN1 stamminin
proliferasiya etmayan hiiceyrolori, 4 saatliq inkubasiyadan sonra denaturasiya olunmus zardab ziilallarini hidroliz
etmok gabiliyystino malikdir, lakin bu zaman deqradasiya asagi idi. Enterococcus faecalis AN1staminin geyri-
proliferativ hiiceyralori torafindon denaturasiya moruz qalmis zordab ziilallarinin hidrolizinin xromotoqrafik
profillori az miqdarda kigik peptidlorin ayrilmasimni gostordi. Pepsinlo hidrolizdon sonra iss, Xxromotografik
profillar kontrol vo hidrolizat tigtin fargli idi. Hiiceyralarlo hidrolizden sonra 5 vo 18 dag. eliiasiya ilo ayrilan
peptidlor, homginin do, hidrolizatin pepsinlo par¢alanmasindan sonra da misahido olunurdu. Bu tadqiq
etdiyimiz stamm angiotezin ¢eviron fermentin aktivliyini ingibirlogdirmok qabiliyystine malik olan peptidlorin
sintez olunmasina sabab ola bilor. Bu da, bizim stamlarin antihipertenziv xiisusiyyalara malik funksional siid
mohsullarinin istehsali zamani istifadasi {ligiin potensial stam oldugunu siibut edir.

Agar sozlor: siid tursusu bakteriyalari, proteazalar, kazeinlor, bioaktiv peptidlor, angiotenzin ceviran
fermentlor

Introduction

As you know, the most valuable constituent of milk is proteins, which contain all the essential amino acids.
Whey proteins in terms of the content of deficient essential amino acids (lysine, tryptophan, methionine,
threonine) are the most biologically valuable part of milk proteins, which is important for nutritional purposes.
The main ones - lactoalbumin and lactoglobulin - have a high content of growth and protective substances. In
addition, serum proteins contain immunoglobulins that act as antibodies.

In addition to their dietary value, milk proteins are able to indirectly play a more specific biological role in
the body. They are a rich source of biologically active peptides with ACE (angiotensin converting enzyme)
inhibiting, antimicrobial, antioxidant, immunostimulating, opioid, and other activities (Gobbetti, M., L. et. all,
2002: 223; Kamysu, W., M. et. all., 2003: 236). These biologically active peptides are embedded in the primary
sequence of milk proteins, and their release occurs as a result of proteolysis, which occurs as a result of the action
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of milk proteolytic enzymes, starter cultures used in the fermentation process, and also continues in the
gastrointestinal system of the final consumer of the fermented dairy product. It should be noted that, depending
on the degree of hydrolysis, both the formation and degradation of previously released biologically active
peptides can occur as a result of the cleavage of the active amino acid sequence (Lahov, E., 1996: 131). As we
noted earlier, the primary formation of bioactive sequences occurs during fermentation, and starter cultures used
for starter culture play an important role here. It is known that lactic acid bacteria, widely used in milk
fermentation, produce proteolytic enzymes that break down milk proteins, and thus provide them with the
necessary amino acids. Primary hydrolysis of milk proteins is carried out by LAB proteases, which leads to the
formation of various peptides that impart taste and aroma to the final products, as well as have biological activity
(Exterkate F., et. all., 1993: 3640; Kunji E.R.S., et. all., 1996: 187). The study of proteolytic strains of LAB
allows the development of functional dairy products containing biologically active peptides.

The aim of this work was to study the effect of the proteolytic strain Enterococcus faecalis AN1 on the
formation of biologically active peptides from milk whey proteins, from caseins, and also to determine the effect
of subsequent hydrolysis with pepsin and pancreatin under conditions of in vitro simulated gastrointestinal
system on this activity.

Materials and methods

Bacterial strains. The study used the Enterococcus faecalis AN1 strain, which was previously isolated from
traditional Azerbaijani cheese and is a producer of proteolytic enzymes (Ahmadova, A., et. all., 2010: 25). The
bacterial culture was stored at — 80° C in MRS medium containing 30% glycerol and 20% skim milk. Before use,
the strain was cultured twice in MRS medium at 37° C (Centeno J.A,, et., all., 1999: 97).

Proteolysis of milk serum proteins. was performed according to Fira et al. (2001: 123). The bacterial
culture was inoculated onto the surface of a milk-citrate agar medium containing skim milk 4.4%, Na-citrate
0.8%, yeast extract 0.1%, glucose 0.5%, agar 1.5% (w / v) and incubated for 48 h at 37° C under sterile
conditions. At the end of the incubation period, bacterial cells were carefully collected from the surface of the
milk-citrate agar medium and washed twice (8000 rpm) with physiological saline (0.8% NaCl) containing 5 mM
Ca2 + ions. The washed cells were suspended in phosphate buffer (100 mM, pH 7.0) to OD600nm, equal to 10. A
mixture of purified milk serum proteins (analytical grade) was dissolved in phosphate buffer (100 mM, pH 7.0)
and heat treated at 80°C for within 20 minutes. After cooling to room temperature, the substrate solution was
mixed in equal proportions with a suspension of bacterial cells of the studied strains and incubated for 24 h at 37
°C. Substrate incubated under the same conditions in the absence of cells was used as a control. The final
concentration of proteins in the mixture was 5 mg / ml. After incubation, cells were removed by centrifugation
(12000 rp/m) and the resulting supernatant was used for hydrolysis profile analysis by SDS-PAGE
electrophoresis and RP HPLC. The same supernatant was used forfurther experiments.

Proteolysis in an in vitro simulated gastrointestinal system carried out according to Mouecoucou et al.
(2004: 105). The hydrolysates obtained by hydrolysis by bacterial cells, as well as the native substrate not subject
to hydrolysis by the cells of the strains (control), were further hydrolyzed with pepsin and pancreatin simulating
the physiological conditions of digestion. Pepsin hydrolysis was carried out for 1 hour at pH 2.0 and 37°C. The
concentration of pepsin (Sigma, 4720 U / mg protein) was calculated from an enzyme / substrate ratio of 1/400,
respectively. To terminate the enzymatic reaction, the pH of the samples was adjusted to 8.0, followed by
incubation at 80°C for 5 min for thermal inactivation of the enzyme. The next stage of hydrolysis was carried out
with pancreatin (Sigma) in the presence of bile acids at pH 8.0 and a temperature of 37°C for 2 h. The pancreatin
concentration was 0.1% (w/v). Bile acids (Ox-bile, BioChemica)were added at a concentration of 0.3% (w/v).

Analysis of substrate hydrolysis and peptide formation were performed using electrophoresis and
reversed phase high performance liquid chromatography (RP-HPLC). Triscin SDS—-PAGE electrophoresis with
acrylamide concentration of 17% was performed according to the previously described protocol (Schagger, H.,
1987: 368). The gels were stained using Coomassie Brilliant Blue G-250 (Sigma-Aldrich) according to (Devouge
V., R et al, 2007: 1342). The hydrolysates were mixed in equal amounts with a solution for introducing samples
into the gel (SDS 4%; Tris HClI 50 mM pH 6.8; glycerol 20%; bromophenol blue; B-mercaptoethanol) and
subjected to heat treatment for protein denaturation (100°C, 3 min). RP-HPLC was performed on a Waters
system liquid chromatograph (Alliance system, Milford, MA) equipped with a Symmetry C18 column (5 pm, 2.1
mm x 150 mm). The column was pre-washed with solution "A™ containing 0.11% trifluoroacetic acid (TFA) in
deionized water. The elution solution (solution "B") had the following composition: 80% acetonitrile, 20%
deionized water, and 0.09% TFA. Elution was carried out under conditions of a linear gradient of solution "B"
from 0 to 100% at a rate of 0.2 ml / min. The determination was carried out at a wavelength in the range of 220-
330 nm using a diode spectrophotometer (model 996, Waters).
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Results
Serum proteolysis in an in vitro simulated gastrointestinal system
Non-proliferating cells of Enterococcus faecalis AN1 strain were able to hydrolyze denatured whey proteins
after 4 hours of incubation, but degradation was low. When digestion was continued with pepsin, total hydrolysis
of ALA (a-lactoalbumin) was observed only in the hydrolyzate (Fig: 1).

1 2 3 4 5 6 7 8

Fig. 1 Tricin-SDS-PAGE. Digestion of denatured whey proteins
by gastric and pancreatic enzymes

1 - control (denatured whey proteins), 2 - hydrolyzate (denatured whey proteins hydrolyzed by cells of the
Enterococcus faecalis N1 strain), 3 - control after digestion of pepsin, 4 - hydrolyzate after digestion of pepsin, 5
- control after digestion of pancreatin (1 hour), 6 - hydrolyzate after digestion of pancreatin (1 hour), 7 - control
after digestion of pancreatin (2 hours) 8 - hydrolyzate after digestion of pancreatin (2 hours).

There are 2 main classes of proteases according to their substrate-selectivity: class | proteases — only
break down B-casein of milk; Class 111 prostheses - break down S1-, S2-, and B-caseins of milk (Kamysu, W.,

M. et. all., 2003: 236). Based on this classification, we can conclude that the proteases produced by our
strains of LAB (lactic acid bacteria) belong to class Il1.

B-LG (B-lactoglobulin) was resistant to digestion. However, when native whey proteins were used as a
substrate, total a-LA degradation after pepsin treatment was observed in the control and in the hydrolyzate (Fig:
3). General hydrolysis of B-LG was observed for both substrates after 1 h of digestion with pancreatin.

RP-HPLC profiles of the hydrolysis of denatured serum proteins by non-proliferative cells of the
Enterococcus faecalis AN1 strain showed the release of a small amount of small peptides (Fig: 2). The peptide
profiles after pepsin digestion were different for control and hydrolyzate (Fig: 2 and 3). Peptides released after 5
and 18 minutes of elution after cell hydrolysis (Fig: 2) were also observed after pepsin digestion of the
hydrolyzate (Fig: 3). These peptides were not observed after pepsin digestion of the control (Fig: 3). The peptide
released during the 5 minute elution was stable for the digestion of pancreatin (Fig: 4). The intensity of the other
peptide increased after the digestion of pancreatin, and the same peptide appeared after the digestion of
pancreatin in the control (Fig: 4).
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Fig. 2. Chromatographic profile of peptides formed during hydrolysis of milk serum proteins by
proteases of Enterococcus faecalis AN1 strain
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Fig. 3. Chromatographic profile of peptides formed during hydrolysis of serum proteins and
hydrolysates of Enterococcus faecalis AN1 strain by pepsin
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Fig. 4. Chromatographic profile of peptides formed during hydrolysis of serum proteins and
hydrolysates of Enterococcus faecalis AN1 strain by pancreatin

Our results have shown that when strains, especially E. faecalis AN1, are added to traditional cheeses, it plays
an important role in defining the flavor and texture of the cheese. In addition, the above mentioned strain can
contribute to the production of peptides with ACE (angiotensin converting enzyme) inhibition activity, which
indicates the use of these strains in the development of functional dairy products with hypotensive properties. The
biological activity of these peptides was retained when exposed to pepsin, but completely disappeared when
hydrolyzed by pancreatin, possibly as a result of their further cleavage and degradation of the active amino acid
sequence. The data obtained in this study suggests that the investigated strain has the potential to produce
functional dairy products.
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QAYNAMA TEMPERATURUNUN TOZYiQDONASLILIGINI iFADO EDON EMPiRiK MODEL

Xiilaso
“Atmosfer tozyiqi yariya qodor azaldigda, maddonin gaynama temperaturu toxminon 15 °S azalir”.

Empirik gaydas1 riyazi modells avoz edilmigdir. Toklif edilon riyazi formul P,< 1 < 760 mm. CS intervali ti¢lin
dogrudur. Tomizloms iisulu ilk novbads asas maddenin va qarisigin aqreqat halindan, tobistindon vo qatiligindan
ashidir. Tomizlonacok maddonin verilmis tozyiqde hanss temperaturda qaynayacagini avvalcadon hesablamagin
boyiik shomiyyati vardir. Maddonin gaynama temperaturunu toxmin etmok {igiin ali moktab dorsliklorindo va
monouhfabyalarda genis yayilmis empirik qaydadan istifads edilir.
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An empirical model expressing the dependence of the boiling temperature on pressure

Abstract

Large sp empiric rules, "When atmospheric pressure drops by half, the boiling point drops by about 15°C
" has been replaced by a mathematical formula. The proposed mathematical formula is correct for the interval P,
< 1< 760 mm. Hg. The cleaning method depends primarily on the aggregate state, nature and density of the main
substance and mixture. It is of great importance to calculate in advance at what temperature the substance to be
purified will boil at a given pressure. An empirical rule, widely used in college textbooks and textbooks, is used
to estimate the boiling point of a substance.

Keywords: distillation, vacuum, temperature, empirical, formula

Giri

Uzvi maddolorin istirak etdiyi reaksiyalar ¢ox zamatns forqli siiratlo bir neco istigamotdo getdiyi liclin osas
reaksiya mohsulu homisa digoar maddslorla (ilkin reagentlorlo, slava reaksiya mohsullari ils, gotranabanzor
maddoalarla) garisaraq tomiz halda alinmasina mane olur. Bu sababdon do asas reaksiya mohsulunun garisigdan
tomizlonmasi zarurati yaranir (Osnovnoy praktikum po organicheskoy khimii, perevod s nemetskogo, 1973: 208).
Tomizloms tisulu ilk névbada asas maddenin vo qarisigin aqreqat halindan, tobistindon vo gatiligindan aslidir.
Maye maddaloar distills Gisulu ils tomizlanir. Distillo-mayenin hall olmus bark maddslarden va ya daha az ugucu
mayelordon ayrilmasi prosesidir (Ginzburga, Petrov, 1969: 296). Ayrilacaq maddslorin xiisusiyyatindon asili
olaraq distilla prosesi miixtalif soraitlords aparilir. Madds gaynama ndqtasinda termodestruksiya prosesine maruz
galmursa, distilla normal atmosfer tozyiqinda aparilir (sada distilla iisulu) (8). Distills isulu qaynama temperaturu
40 °S -don 150 °S -dok olan mayelor iigiin totbiq edilmalidir, ¢iinki gaynama temperaturu 150 “S-don ¢ox olarsa,
madda nazaragarpacaq 150 daracads parcalana bilor (9). Belo hallarda mayelarin distillo prosesi asagi toziyiqde
(vakuumda) hoyata kegirilir. Maddolorin vakuum soraitinds distilla edilmasinin bir sira iistiin cohadlori vardir:
termolabil birlagsmalarin pargalanmasinin qarsisi alinir ki, bu da reaksiya mshsulunun ¢iximimnin artmasina sabab
olur (10).
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Tomizlonacok maddenin verilmis tozyiqde hanse temperaturda gaynayacagim avvalcadan hesablamagin
boyiik shomiyyati vardir. Birincisi, vakuum qurgusu iiglin uygun termometrin segilmosing; ikincisi, maddonin
miigsahids olunan qaynama temperaturunun moalumat kitabi ilo uygunlugunu doqiqlesdirmays imkan verir. Bunun
iiclin bir sira lsullar molumdur. Masalon, maddenin buxar tozyiqinin temperaturdan ashiligini ifade eden
Klausius.

dinP _ AyH

dT ~ RT?
(1)
vo ya inteqralladigdan sonra:

InP = (2) — A;fCJr

Klapeyron tonliyini gostormok olar:

burada P — buxar tozyiqi, A, H-molyar buxarlanma istiliyi; T — temperatur (K); R — qaz sabitidir. Tonlik ideal
qazlar {iglin etibarhidir, lakin bu iisulda, tacriibs yolu il toyin edilon molyar buxarlanma istiliyinin qiymati tolob
olunur. Aydin mosaladir ki, bu iisuldan yalmz A,H-mn qiymoti molum oldugu hallarda istifado etmok olar
(Nifantyeva, Ivchenko, 2006: 108). Digor bir iisul iso nomoqram iisuludur (Yusubova, Yusubov, 2009: 95;
Khramkina, 1977: 320).

Maddonin qaynama temperaturunu toxmin etmak ili¢lin ali moktab darsliklorinde vo monouhfabyalarda genis
yayilmig empirik qaydadan istifads edilir: “Atmosfer tozyiqi iki dofs azaldiqda, maddenin qaynama temperaturu
toxminen 15 %S azalir” (11). Masalen, 760 mm.c.siit. 200 °S -ya barabor olan mayenin qaynama temperaturu, 380
mm.c.siit. 185 9S-do qaynayar (Yusubova, Yusubov, 2009: 95; Malyy praktikum po organicheskoy khimii, 2018:
102; Khramkina, 1977: 320; Svoystva organicheskikh soyedineniy, 1984: 1071).

Isin mogsadi: empirik qaydan1 P < 1 <760 mm. tozyiq intervalinda iizvi maddalorin qaynama temperaturunu
hesablamagq iigiin empirik diisturla ifado edilmosindon ibaratdir.

Noatico
Belolikla, empirik gaydanin montigindon ¢ixis edorak asagidaki ifadslori yazmaq olar (12):
P,
P=% @

on
T, =T,—a-n4)

Burada P, ,-atmosfer tozyiqi, 760 mm. (S (mm.CS — millimetr civa siitunu) P,-vakuumdaki tozyiq; T, -
maddonin atmosfer tozyiginde qaynama temperaturu, °S; T, -vakuumda °Sgqaynama temperaturu, atmosfer tozyiqi
iki dofa azalarsa, (n) = 1 gaynama temperaturunun ne¢a doraca azaldigini kostoran komiyyatdir; N — miisbat tam
va kasr adadlordir. (3)-ci va (4)-cii ifadalordon istifads edarak (5)-ci ifadoni yazmaq olar:

- __% P
Ty T(I () - 0,693 In P,

Tv=ab,c =X;ln % = Z;O:l% =

Y; T,isars etsok, (5)-Ci ifadoni als'afgldakl kimi yazmaq olar: Y=aX+bZ+c (6) sabitlorini tapmaq tigiin [9]-cu
moanbadan 1943 kimyovi birlosmolar segilmis vo har biri tigiin 760,400,100,40,30,10 vo 1 mm. CS uygun
golon gaynama temperaturlar1 (T, T,) STATISTICA 10 program paketindo emal edilmisdir. Belolikla, biitiin

tizvi birlagmoalar tiglin universalstatistik model ((7), (8), (9)) qurulmusdur.
T, =19,7714 + 0,8467 T, (7)N=1943, r = 0,98,5=-13,— 23,9081 - In Pa  F=38813

Maddenin molyar kiitlonin gaynama temperaturuna tosiri nozoera almaraq (7)-ci ifadonin yeni
modifikasiyas1 yaradildi:

T, = 9,6909 + 0,8236 - T, + 0,0003 7 - Mr P,20,8895 -1n-20,8895 (8)

N=1943, r=0,99, s=11, F=34365 (7) vo (8)-ci ifadslorin statistik parametrlorinin (korrelyasiya omsali (r),
orta statistik xata (S) vo Fiser kriteri F) miiqayisasi gostorir ki, (Mr F,) “elementinin” (7)-Ci ifadeds nozors
alinmasi1 korrelyasiya amsalinin artmasi ilo naticolondi. Bu da doyison parametrlor arsindaki slagenin six olmasini
gostarir. Har iki modelin adekvatligini yoxlamagq ti¢iin tesdon kegirilmisdir (Cadval).
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Cadval. (7) va (8)-c1 modellarin adekvatligini yoxlamaq ti¢iin testdon kegirilmosi

Ne | Maddonin adi Mr Ta,’s Model (7) Model (8)
Odobiyyat | Hesabl. | Odobiyyat | Hesabl.
1. Heksahidroazepin 99,2 136-7 71/30 58,1/30 71/30 55,5/30
2. | Anilin 03,1 | 184,13 | 68,3/10 71,3/10 68,3/10 70,3/10
3. 1,2,3,4,5,6,7,8- 186,3 | 293-5 167/12 169,5/12 167/12 165,8/12
Oktahidroantrasen
4. | Asetofenon 120,2 | 202,0 79/10 87,2/10 79/10 86,9/10
5. | 2,3-Dixlorbutan 127 116,0 49,8/80 64,2/80 49,8/80 61,2/80
6. | 3-Hidroksi-3- 102,1 | 158-62 66/13 57,9/13 66/13 56,8/13
metilbutanal
7. | 2-Butanon 72,1 79,53 30/119 42/119 30/119 39/119
8. 1-Bromheksadekan 305,4 336 188/10 200/10 188/10 196,8/10
9. | 2-xlorheksan 120,6 | 122-3 61/100 75/100 61/100 71,8/100
10. | 3-Heptanol 116,2 | 161,0 63,8/16 63,7/16 63,8/16 62,2/16
11. | Desilamin 157,3 | 220,5 95,8/10 102,9/10 05,8/10 101,3/10
12. | Dibutil efiri 130,2 142,0 47/24 57,4124 47/24 55,4/24
13. | Qarigqa tursusu 46,01 | 100,6 | 80,3/400 | 89,6/400 | 80,3/400 | 84,6/400

14. | Trixlorsirks tursusunun | 226,52 | 143,0 | 79,8/100 | 92,3/100 | 79,8/100 | 91,8/100
brom anhidridi

15. | 1,2-Dixloretan 99 83,5 5,8/30 13,2/30 5,8/30 11,8/30
16. | Propilyodid 170 102,5 | 81,8/400 | 91,2/400 | 81,8/400 101/400
17. | Malein anhidridi 98,04 | 202,0 | 111,8/40 | 120,4/40 | 111,8/40 | 115,7/40
18. | Furfurol 96,05 | 161,6 | 99,5/100 108/10 99,5/100 | 103,3/100
19. | Feniltrixlorsilan 211,64 | 201,0 | 105,9/40 119/40 105,9/40 116,2/40
20. | Benzoilsianid 213,17 281 248,3/400 | 242,3/400 | 248,3/400 | 253,3/400
21. | Diizoamilsulfid 120,79 216 43/1 44/1 43/1 492/1
22. | Dimetilpropilben zol 148,1 188 89,3/30 101,6/30 89,3/30 98,3/30
23 | 1,3,4-Trietilbenzol 162,12 | 2175 193/400 | 188,6/400 | 193/400 | 194,8/400
24 | Tetradekan 198,14 | 253,6 30/1 75,9/1 80/1 80/1
25 | Dibenzilketon 210,15 | 330,5 | 301,7/400 | 284,3/400 | 301,7/400 | 293,7/400

Uzvi birlogsmolorin normal gaynama temperaturunu T, bilmokla, 400 mm. CS-da gaynama temperaturunu (9)-
cu diistur vasitasilo hesablamaq olar (sokil):

T T, 400 mm =0961-T, — 15543 (9)10?
400 v = 1170, r = 0,999,5 = 2,F = 1944
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N-hesablama ti¢iin gotiiriilon birlogmalorin sayi; r-korrelyasiya amsali; s-orta statistik xota; F-Fiser meyari.

Beloalikla, toklif edilon empirik modellar {izvi maddolorin B, 1 < 760 mm. CS intervalinda verilmis tozyiqdo
gaynama temperaturunu hesablamagq ii¢iin istifads edilo bilor.
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