[To pe3ynbTaTam uccienoBaHus in Vitro mpoTHBOTYOEPKYIIE3HOM aKTUBHOCTH IIPOU3BOTHOTO
OeH3amu/1a ¢ MOMOUIBI0 MOAU(DUIIMPOBAHHOTO METO/Ia MPOIMOPLUUN B KUAKON MUTATEIbHON Cpejie
Mubpyk 7H9 ¢ mcronb3oBaHmeM aBroMaTH3upoBaHHOH cucremst BACTEC™ MGIT™ 960
(Becton Dickinson, USA) ycTaHOBJIEHO, YTO IPOU3BOAHOE OCH3aMHU/Ia MTOJTHOCTHIO MOJABIISET POCT
MaTOreHHOTO JICKApCTBEHHO-UyBCTBUTENILHOTO pedepenc-mramma Mycobacterium tuberculosis
H37Rv u matorennoro kiamHu4eckoro mramma Mycobacterium tuberculosis ¢ MHOecTBEHHOI JTe-
KapCTBEHHOW yCTOWYMBOCTHIO B KOHLIEHTparwu 100 MKr/mir.

B skcnepumenTe Ha 48 KIMHMYECKH 3I0POBBIX MbIax oboero nosa guauu CBA u Ha 48
KIMHUYECKH 3JI0POBBIX KpbIcax 000€ro moia JMHUU Bucrap mcciempoBaii OCTPYIO TOKCHYHOCTh
npousBoHOr0 OeHamuzaa. Mccnenyemoe coequHeHe BBOJIUIN BHYTPHIKEIYIOYHO B BHJI€ BOJAHOMN
cycnersun B gozax 100 mr/kr, 500 mr/kr u 2000 mr/kr xuBoil Macchel. [IpomomKUTEN HOCT
HaOJI0/IeHUs 32 KapTUHOM MHTOKCUKAILIMU MOCJe BBeIeHUs cocTaBisia 14 nueit. Bo Bpems skcrie-
pUMeHTa THOenu )KMBOTHBIX He Habmromanock. OOIIee cocTOSIHUE BCEX KUBOTHBIX OBUIO YAOBIIE-
TBOPUTENHHBIM. [Ipy MakpOCKOMUYECKOM HCCIIEJOBAHUM BHYTPEHHUX OPraHOB HE ObUIO BBISBICHO
otpunarensHoe BausiHue. LDsy mponsBogHoro 6enzamuaa cocrarisier 6onee 2000 MI/Kr, moITOMY
MIPOM3BOJIHOE OeH3aMu/Ia SIBJISETCS MPAKTUYECKH HETOKCUYHBIM COCIMHEHUEM — OTHOCHUTCA K 5-My
KJIaCCy TOKCHYHOCTH 10 MOAU(UIIMPOBAaHHOH Kiaccuukanuu OpraHu3anuyd S5KOHOMUYECKOTO CO-
neiictBus u pa3Butus (OECD) u corimacHo rapMOHH3UPOBAHHOM crcTeMe KilacCu(UKaIMK OMacHo-
CTH M MapKUpOBKU xumuueckod npoaykuuu (GHS) otHocuTcs Kk 5-My KilacCy TOKCHUYHOCTH — TO
€CTh 00J1aJIaeT OTHOCUTENIbHO HU3KOH OCTPOil TOKCHUHOCThIO. LDsg pousBogHOro 6eH3amuia 3Ha-
YUTENbHO BhIlIE, yeM LDsg npenapata | psina s neuenus tyoepkyiesa nzonuasuaa (LDsg uzonu-
azuga cocrasisgeT 170 MI/Kr mpu BHYTPHXKENTYJIOYHOM BBEACHHMM MBIIIAM), YTO XapaKTepU3yeT
MIPOU3BOIHOE OCH3aMHUIa KaK MEHEee TOKCHYHOE COSAMHEHUE.

B skcnepumenTe Ha 40 KIMHUYECKH 3/I0pPOBBIX KpbIcax 00oero moija JuHUM Bucrap uccie-
JOBaJIM TIOJJOCTPYIO TOKCHYHOCTh NMPOU3BOJHOTO OeH3ammaa. lcciemyemoe coeMHEHNE BBOIMIIN
BHYTPHXKEIYI0YHO B BUJE BOJIHOM cycneH3uu B A03ax 10 mr/kr, 50 mr/kr u 100 Mr/kr »kuBoil mac-
Chl OJMH pa3 B JICHb Ha MPOTSHKEHWHW 28 mHel. Bo Bpems skcrneprMeHTa THOeNH KUBOTHBIX HE
Habmonanock. OO0IIee COCTOsSHNE BCEX )KMBOTHBIX OBUIO YAOBIETBOPUTENbHBIM. KilnHUYEeCKOE CO-
CTOSTHHE KPBIC OTBITHBIX TPYI HE OTIUYAIOCh OT COCTOSHUS KPBIC KOHTPOJIBHBIX Tpynil. B xome
OCYILECTBJICHUSI MAaKPOCKOIMYECKOT0 aHajliM3a CTPECC-KOMIIETEHTHBIX OpPraHoB (cep/la, Me4eHH,
JIETKUX, CEeNIE3€HKH, KETyAKa, TOYeK U MO3ra) He OBLJIO BBISBICHO MATOJOTUYECKUX W3MEHEHHA HU
B OJTHOM U3 TPYII UCCIIEyEeMbIX )KUBOTHBIX.

VY4uThIBasl YCTAHOBICHHYIO B DKCIIEPUMEHTaX IN Vitr0 mpOoTHBOTYOCPKYJIC3HYIO aKTHBHOCTh
U YCTaHOBJICHHYIO B JKCIIEPHMEHTax in Vivo GesomacHocth 3-[4-(2-propOenszomn) nunepazus-1-
kapOoumi|-N-[3-(tpudropmernn)ennn]| GeHzamua — 3TO HOBOE CHHTE3MPOBAHHOE COCIUHEHHE
MOKHO CUMTATh MEPCIEKTUBHBIM JIJIS TajJbHEHIIINX UCCIEA0BAHUM.
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Summary. As a new type of nano-materials, metal nanoclusters have gained wide attention in
chemistry, materials, biology and so on.In this project, the blue green fluorescent carbon nano-
materials with rich functional groups will be prepared by hydrothermal synthesis technology, using
natural biomolecular bovine serum protein as precursor BSA@CDs. A new type of carbon nano
coated silver nanoclustered composite was further prepared by using CDs as template
CDs@AQgNCs . The prepared CDs was used as template to further prepare a new carbon nano-
coated silver nanocluster composite (CDs@AgNCs). The prepared new composite CDs@AgNCs
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has a double emission signal with good separation degree, it can realize the visual detection of do-
pamine and copper ions by the change of fluorescence signal ratio, effectively eliminating the inter-
ference of environmental factors.

At present, the aging population of our country is in a period of sustainable development,
which is a huge demand for mobile medical services for chronic diseases and invisible diseases. The
concept of mass medical treatment also changed from “never medical examination, serious medical
treatment” to “prevention first, prevention combined”. In addition, as a series of national policies
and regulations guide, in recent years, the big health industry continues to rise, the development
prospects of the medical examination industry is broad.

Dopamine is a neurotransmitter that plays an important role in human immunity and nervous
system. Copper ions are widely involved in the regulation of many biological processes. Therefore,
it is very important to monitor the content of dopamine and copper ions in biological liquids and
cells in real time. The ratiometric fluorescent probe is a kind of fluorescent probe with multiple in-
dependent emission bands. It can expand the range of dynamic response by changing the intensity
ratio of different peaks, and effectively reduce the interference of probe concentration and light
source fluctuation to achieve more accurate analysis of target substances. For this project, a silver
nanocluster composite modified by blue-green fluorescent carbon nanoparticles has a good separa-
tion degree of double emission signal. The detection of dopamine and copper ions is realized by the
change of fluorescence signal ratio. And the real-time analysis and feedback are carried out through
the matching test kit.

In this project, fluorescent carbon nanoparticles were prepared by hydrothermal synthesis of
biomolecules such as glutathione as raw materials, and silver nanoclusters were further prepared by
fluorescent carbon nanoparticles as templates. The prepared carbon nanoparticles modified silver
nanocluster complex was used as a fluorescence ratio probe to detect dopamine and copper ions. It
is divided into the following stages:

1. Preparation of blue-green fluorescent carbon nanoparticles.

2. Preparation of ratiometric fluorescent probes.

3. Characterization of synthetic ratiometric fluorescent probes.

4. Detection of important physiological markers such as dopamine and copper ions in test tubes.

5. Use of ratiometric fluorescent nanoprobes for identification and fluorescence imaging of
dopamine and copper ion content in tumor cells.

1. This project has constructed, a novel dual-emission fluorescent nanocomposite. The com-
posite consists of carbon nanoparticles with blue-green fluorescence and silver nanoclusters with
red fluorescence, which is stable and can be preserved for a long time under various environmental
conditions. The surface of the nanocomposite has abundant functional groups and good water solu-
bility.

2. The main components of the nanoprobe are silver and carbon nanomaterials, which have
low biological toxicity and good biocompatibility. With the use of detection Kit, users can get accu-
rate detection without leaving home, which has the big market application prospect.

3. The ratiometric fluorescent probe constructed by this project, it can detect and analyze
dopamine content and copper ion content more accurately according to the change of peak intensity
ratio of fluorescence signal belonging to silver nanoclusters and carbon nanoparticles. Compared
with the traditional single signal fluorescence detection method, it can obtain better detection limit
and anti-interference ability.

For the big data health industry, we processed the fluorescent probe packaging into a detec-
tion kit, which can accurately detect the concentration of copper ions in the human body when used
with special reagents for detection. Especially for pesticide residues it has a strong pertinence. Be-
fore the user goes to bed, the body fluid is obtained through the test box, the preliminary analysis is
carried out, and the test data are collected into the company's database for data evaluation. The de-
tection box can detect the concentration of copper ion in human body, and can judge whether the
index is normal or not, and then give feedback to the user. The matching test reagent is used with
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the test box, can be replaced, can be purchased separately. Therefore, the test box has a long service
life and saves environmental protection.
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Summary. The existing disease diagnosis techniques are more or less harmful to the human body,
so a simple and non-invasive disease screening technology is urgently needed. This paper introduc-
es a hair scanning technique for the diagnosis of diseases.

Anatomically, human scalp hair is divided into thalamic layer, cortex and medulla. The me-
dulla is located in the center of the cortical fibers and can be missing, broken or continuous. Exist-
ing studies have found that the thalamic layer and cortex of hair have different functions and func-
tions. However, the hair medulla is simply considered to be an irregular gap with many holes in the
center of the hair, and the research on the function and function of the medulla is not satisfactory. It
can be used as a diagnostic tool to study whether changes in the medulla structure of hair are related
to some diseases. Scanning hair samples can be used as a simple, cheap and non-invasive screening
technique for the diagnosis of diseases, which has practical significance.Research progress of the
project.

At present, the construction of hair scanning device, the collection and induction of hair data
and the stitching of hair images have been completed. The specific contents of these three aspects of
work will be introduced below.

The first is the construction of the hair scanning device, which includes four modules. The
image acquisition module collects the microscopic image of the hair from the microscope by using
a digital camera and saves the microscopic image; the transmission module, a mechanical device, is
used to control the movement and straightening of the hair under the microscope, which is easy to
focus and take a complete microscopic image of the hair. Include a hair tension unit (for straighten-
ing the hair, convenient for digital camera focus and microscopic image acquisition), a hair move-
ment unit (for automatically moving the hair and taking continuous hair microscopic images), and a
hardware control module for controlling the work of the transmission device and digital camera.
The image analysis module is used to process and analyze the microscopic image of the hair col-
lected by the image acquisition module, and obtain the data information such as the length of the
hair pith, and obtain a complete microscopic image of a hair through the image mosaic technology.

Then there is the collection and induction of hair data. at present, 133 groups of hair images
of cancer patients and 43 groups of healthy people have been collected, and the hair image data are
numbered, and an information index table is established according to the number. record the age,
disease, hair length and other basic information of the person to which the hair belongs.

The last part is the stitching work of the hair, which adopts the following stitching algorithm:
first, the background of the hair is changed to white by logical operation, and the background of the
hair image is separated; second, the pixel points of the hair image are searched, and the hair is fixed
at the same horizontal line by clipping. Thirdly, the three-channel hair image channel is divided into
three single-channel hair images. The three-channel R-MagneGMagneB three-channel image is
weighted fused, and the three-channel image after fusion is fused to get the mosaic image.

To explore the feasibility of diagnosing immune diseases through hair: with the continuous
development and progress of information technology, how to use these techniques to help patients
or doctors make preliminary diagnosis quickly and efficiently has become a hot topic. This project
provides a new method for disease screening and diagnosis by exploring the correlation between
hair medulla structure and disease.

192



