ISSN 2224-6959
MHUHUCTEPCTBO 31IPABOOXPAHEHUSA PECITYBJIMKU BEJIAPYCb

YUYPEKJIEHUE OBPA3OBAHUS
«T'OMEJIbCKHM T'OCYJIAPCTBEHHBIV MEJIUIIMHCKNU YHUBEPCUTET»

AKTYAJBHBIE MPOBJEMBI
MEJIUIAHBI

COopHUK Hay4YHBIX cTaTel
Pecny0imkaHCcKoil HAYYHO-TIPAKTHYECKON KOH(pepeH
€ MeKIYHAPOIHBIM y4acTHeM
(F'omenb, 10 HosiOpst 2022 roga)

Ocnoean ¢ 2000 2.
Bobimyck 23

B 3 Tomax

ToMm 1

Tomean
T'oMI'MY
2022



VIK 61.002.5

COOpHUK COAEPKUT pe3yNIbTaThl aHaln3a aKkTyaJIbHBIX MpolieM MenunuHbl B PecnyOnmke Benapychb c
LIEJIBIO COBEPIICHCTBOBAHUS OPTaHM3ALMH MEIUIIMHCKON MMOMOIINM HACENICHUI0 M (POPMUPOBAHHIO TPUHIIUIIOB
370pOBOro 00pa3a >KU3HU O CISAYIONIUM pa3zieliaM: paAuallioOHHas MEAULIUHA, paJuo0HoI0rus, KapauoIorys,
KapJHOXUPYPIHsl, XUPYPTrUUECKUe OOJNE3HH, repraTpusi, NHPEKIIMOHHBIE OO0JIe3HHU, TPABMATOJIOTHS M OPTONEANS,
HEBPOJIOTHYECKUE OOJIE3HH, HEHPOXUPYPTHUsl, MEAUIIMHCKAs peaduInTanus, ICUXUarpus, TyOepKyse3, BHyTPEH-
HUe OOJIe3HM, MEANaTpHsi, aKyIIepCTBO M TMHEKOJIOTHS, OOIECTBEHHOE 3/I0POBbE, 3[paBOOXpaHEHHE, TUTHUCHA,
AQHEeCTE3HOJIOTUs, PEAHNMATOJIOT s, MHTEHCUBHAs Tepanus u Ap. [IpenacTraBieHsl pelieH3upoBaHHbIE CTaThH, MO-
CBSIIIIEHHBIE TTOCIEAHUM JOCTIKECHUAM METUIIMHCKON HAyKH.

B 1-i1 ToM cOOpHUKa BOIIIM MaTepualibl ceKIuii: «Meanko-Ononornyeckue HayK», «O0I1ecTBEHHOE 3710~
POBBE U 3PAaBOOXPAHEHHEY, « DKOJIIOTHYECKasi U MPOU(IakTHUECKass MEANIIHAY, « AKYIIEPCTBO U THHEKOJIOTHSI.

Penaxnmonnas komterust: 4. 0. Cmoma — NOKTOp MEAUIIMHCKUX HAYK, IOUEHT, pektop; E. B. Boponaee —
KaH/In/1aT MEMIIUHCKUX HayK, JIOLECHT, IPOPEKTOP 10 Hay4HOH padore; A. JI. Kanunun — JOKTOpP MEITUIIMHCKUX
HayK, JIOIICHT, 3aBelyfouii Kadeapoi nponeaeBTHKH BHyTpeHHNX Oonesneil; M. A. Hoeukoea — noxrop menu-
LUHCKUX HayK, Mpodeccop, 3aBeyIomunii kKadenpoil KITMHIYeCKO! JIabopaTopHOW TMarHOCTHKH, ajlJIeproJIoTHH U
nmmyHosoruu; A. A. JIbl13uk06 — TOKTOp MEIMIIMHCKUX HayK, podeccop, 3aBeAyIoIui Kadenpoil Xupypruie-
ckux OosesHeit Ne 1 ¢ kypcom cepredno-cocyauctoit xupypruu;, 3. A. /[yHoapoé — MOKTOpP METUIIMHCKUX HaYK,
npodeccop, 3aBeayonui kageapoit xupyprudeckux oomnesnei Ne 2; /1. I1. Canuonuux — A0KTOP METUIIMHCKUX
HayK, JIOIICHT, 3aBeIyIOINUi kadeapoil BHyTpeHHHX Oosie3nedt Ne 3 ¢ kypcoM (h)YHKIIMOHATIBHOM NTHATHOCTUKH;
T. M. Lllapwakosa — NOKTOp MEMIIUHCKUX HAyK, Tpodeccop, 3aBeAyIoIui Kadeapoii 00I1eCTBEHHOTO 3710pPOBbsI
u 3apaBooxpanenus ¢ kypcom OIIKull; E. I Manaeéa — xannuaat MEIUIIMHCKUX HAyK, JOLEHT, 3aBeyIOIIHI
kadeapoii BHyTpeHHUX Oose3Heit No 1 ¢ KypcaMu SHIOKPUHOIOTHH U Temarojiorun; A. U. 3apaukuna — xaHu-
JIaT MEUIIUHCKHX HayK, TOLCHT, 3aBeyromuii kadeapoii neauarpuu ¢ kypcom OIIKull; 3. H. Ilhamowkun —
KaH/u/1aT MEANIIMHCKUX HayK, JIOLEHT, 3aBelyIoNnil Kadeapoii BHyTpeHHHX Oorne3nelt Ne 2 ¢ kypcom PIIKull;
I. B. Hoéuk — XaHMJAT Nearornieckux Hayk, JOICHT, 3aBeyIoMni Kadeapoi pu3ndeckoro BOCIUTAHHUS
cnopra; C. H. bopoak — xaununatr GuiocohCKUX HayK, OLCHT, 3aBEAYIONINN Kaeapoil connaibHO-TyMaHH-
TapHBIX TUCIUILINH; B. H. Bopmnogckuii — XaHIuIaT MEJUIMHCKAX HayK, JIOLCHT, 3aBeaylomuil kadeapoi
9KOJIOTHYECKOW M npoduiaktuueckoit memuunnsl; 1. H. 3axapenkoea — Kananaar MEITUIMHCKUX HAyK, JTOICHT,
3aBEYIONIHIA Kaeapoil akymiepcTa U ruHekosioruu ¢ kypcom OIIKull; H. H. Ycoéa — kanauaat MeIUIIMHCKUX
HayK, JIOLEHT, 3aBeyIoIunii kadeapoil HeBpOIOTHK U HEHPOXUPYPIHHU C KypCaMH MEIUIMHCKOW peaduInTalyy,
ncuxuarpun, OIKull; 4. A. Hukumuna — xananaar GMOJIOTHYECKUX HayK, 3aBEAYIOIINH Kadeapoil Guoaoru-
yeckodl xumuu; E. H. Muxaiinoea — OKTOp METUIMHCKHUX Hayk, podeccop, 3aBeyromuii kadeapoii oomei u
kiHU4eckoit papmaxonoruu; E. JI. Kpacasyes — noxTop MEIMIMHCKNX HAyK, JOIEHT, 3aBeylonni kadeapoi
nHpekunoHHeIx oonesneit; J. B. Tananvckuii — JOKTOp MEIMIMHCKUX HayK, JIOLCHT, 3aBeyIOMNi kadeapoi
MHUKpPOOHOJIOTHH, BUPYCOJIOTHU U UIMMYHONOTUY; B. B. ITomenko — noKTop OMOIOrMYECKHUX HayK, JIOLCHT, 3aBe-
nytomuii kadenpoii ouonorun; B. B. Bepeujenko — Kaunuaar MEAWIMHCKUX HayK, OICHT, 3aBeAyONIHN Kade-
npoii xupypruueckux oonesneit Ne 3; H. B. Byineeuy — kannuiatr MeMIIMHCKUX HAyK, JOICHT, 3aBEAY IO Ka-
benpoii pruznonynsmonosoruu ¢ kypcom OIIKull; E. I Tronvkosa — xaHIuaaT OUOJOTHUYCCKUX HAYK, JTOIICHT,
3aBenyromwii kadenpoit obmeit u onoopranuueckoi xumun;, C. H. Meabnuk — xaumuaaT OMONIOTHICCKUX HAYK,
JIOLICHT, 3aBeAyIoNi Kadeapoi HopMaIbHOW U maroiorudeckoil usuonorun; M. B. Muxaiinoe — xanaunar
MEIUIIMHCKUX HayK, JOIEHT, 3aBefylounii kadeapoir onkonoruu; M. A. Bopoeéckas — xanmunar Quiomno-
THYCCKUX HAyK, JOICHT, 3aBEAYIOUIHA Kadeapoil HHOCTPAHHBIX s3bIKOB; A. M. FOpKoéckuii — JOKTOp MEIu-
LIUHCKUX HayK, JOLEHT, 3aBEeAYIONNH Kadenpoii IydeBoi TMarHoCTHKY 1 Jy4eBod Teparnuu ¢ Kypcom PIIKull;
10. M. Yepnsakosa — NOKTOp MEANIMHCKUX HAYK, JOLICHT, 3aBelyIONINH Kadeapoil TpaBMaToIoruy, OpTOIIeIuH
u BITX.

PerieH3eHThI: JOKTOP MEAUIMHCKUX Hayk, mpodeccop H. B. [annHOBCKast; JOKTOp OMOIOTMYECKUX HayK,
npogeccop B. A. MenbHuk

VIK 61.002.5

© Yupexnenne o0pa3oBaHUs
«l'oMenbCKUii roCcynapCTBEHHBIN
MEIUIIUHCKIH YHUBEPCUTET», 2022



CEKLIUsA
IKOJOTNUYECKASA U MPOPUJTTAKTUUYECKAS MEIUIINUHA
O <o

UDK 614.77(510)

Yanhui Xu, Aliaksei Sysa, Yan Li
International Sakharov Environmental Institute of Belarusian State University,
220070 Minsk, Belarus

SOURCES OF URBAN SOIL POLLUTANTS AND THEIR EFFECTS ON HUMAN
HEALTH IN CHINA

Introduction

Urban soil is an important part of urban ecosystem, which plays an important role in ab-
sorbing and degrading heavy metals and organic pollutants, as well as purifying the atmosphere
and water environment [1]. The settlement of gas and dust produced by petrochemical, metal-
lurgy, transportation and construction materials enterprises, the arbitrary discharge of industrial
sewage and domestic sewage and the arbitrary piling of solid wastes bring many heavy metals
into the soil, resulting in heavy metal pollution of urban soil.

Urban soil pollution mainly includes organic matter pollution, inorganic matter pollution,
biological pollutants, and radioactive pollutants [2].

Research purpose
This article mainly from the urban soil pollution sources, soil heavy metal accumulation
in vegetables analysis on human health.

Materials and methods

This paper summarized the formation of the current urban soil pollution source, the use of
literature synthesis, the study of data analysis and integration, from vegetables contaminated sit-
uation may be absorbed by the body or deposition of metals, so it is concluded that the negative
impact of urban soil pollution on human health and gives the corresponding countermeasures.

The accumulation of heavy metals in the environment in vegetables

The inorganic substances in urban pollution are mainly heavy metals, which are one of
the pollutants that do great harm to human health. To the accumulation of soil heavy metals in
vegetables, the so-called heavy metals generally refer to elements whose elemental density is
greater than 5kg/m3. In terms of environmental pollution, heavy metals generally refer to metal
elements or quasi-metal elements with biological toxicity, mainly including lead (Pb), cadmium
(CD), zinc (Zn), copper (Cu), iron (Fe), cobalt (Co), nickel (Ni), manganese (H), chromium
(Cr), aluminum (Al), arsenic (As), mercury (Hg) and other elements.

In recent years, urban construction land has been eroding the agricultural farmland around
the towns. Heavy metals in air, atmospheric dust and dust can be absorbed into plants through
roots and leaves. Zhang Huanhuan [3] studied the influence of heavy metals in atmospheric dust
in Shanghai on leafy vegetables and soil and showed that the heavy metal content in vegetables
was related to the degree of heavy metal pollution in the environment.

It can be seen from Table 1 that heavy metals Cd, Cr, Ni and Pb are detected in different
types of vegetables. Among them, the single pollution index of Cd, Cr and Ni in vegetables
were in good condition. Most vegetables are contaminated with heavy metal Pb. The single
Pb pollution index of root, stem, solanaceous, melon and bulb vegetables were moderate, and
the Pb pollution of stem vegetables was the most serious. The individual Pb pollution index of
legumes was light pollution. Brassica and leafy vegetables are relatively light polluted by heavy
metal Pb [4].
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Due to the different development degrees of urbanization and industrialization in differ-
ent cities and regions in China, the content of heavy metals in soil in different regions is also
different.

Table 1 — Single factor index of heavy metals contaminated vegetables

Vegetables category >
Cd Cr Ni Pb
Tuberous Roots 0.11 0.20 0.48 2.47
Canola 0.27 0.37 0.47 0.79
Stems 0.65 0.43 0.64 2.82
Bulbs 0.16 0.44 0.55 2.67
Solanaceous 0.06 0.16 0.49 2.21
Beans 0.08 0.28 0.62 1.29
Melons 0.04 0.09 0.41 2.44
Leaf vegetables 0.14 0.57 0.53 0.99

Table 2 — The contents and OSR of heavy metals in vegetables from different areas in China
(mg/kg; Fresh weight) [4]

Sample Cd Cr Ni Pb
Area . Year
s1ze Mean | OSR | Mean | OSR | Mean | OSR | Mean | OSR

Chongqing 244 0.018 | 29% | 0.197 | 3.3% [ 0314 | 8.6% | 0.266 | 63.5% | 2016-2017

Guizhou
. 107 0.042 | 1.87% — — — — 0.039 | 0.93% 2015
Province
Beijing 269 0.007 0% 0.034 0% — — 0.033 0% 2012-2014
Tieling 175 0.102 | 1.14% — — — — 0.206 | 0.57% | 2013-2015
Hangzhou 203 0.038 | 3.95% | 0.125 | 6.71% — — 0.072 | 16.79% 2015

Guangzhou 116 0.029 | 31.25% | 0.410 [ 91.67% | 0.110 | 8.33% | 0.079 | 35.71% 2015

Shanxi
i 307 0.009 | 0.65% — — — — 0.032 | 1.95% 2015
Province
Zhengzhou — 0.105 | 33.33% | 0.013 | 41.67% | — — 1.004 [ 100% 2012
Note: “—” indicates that the heavy metal is not detected. OSR is the over standard rate.

According to the analysis of the geographical characteristics of China, the excess rate of
heavy metal content in vegetables in Guangzhou and Zhengzhou is generally high. Vegetables
in Guangzhou are mainly polluted by heavy metal Cr, which may be related to automobile
exhaust and waste gas and wastewater discharged from industrial activities in Guangzhou in
recent years. The main reason of excessive heavy metals in vegetables in Zhengzhou lies in the
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use of water with high heavy metals content for irrigation. In Northeast China, most vegetables
in winter and spring are greenhouse vegetables. To improve the yield and control pests and dis-
eases in the planting process, a variety of chemicals are often mixed, and drugs are used in the
whole planting process with a high frequency, which greatly increases the heavy metal content
in vegetables, such as Tieling.

Research Analysis

Various heavy metals deposited in vegetables will enter the human body through human
diet, and thus participate in the circulation or accumulation in the human body, thus posing a
threat to human health.

Harm of organic pollutants to human health. Organic pollutants in soil mainly include
organic pesticides, petroleum hydrocarbons, plastic products, dyes, surfactants, plasticizers,
and flame retardants. The harm to human health from pesticides in many cases involves acute
exposure and acute poisoning [5].

Once PCBs enters the human body, it is difficult to be discharged from the body. Which
generally show subacute and chronic toxic effects, which can affect immune function, hormone
metabolism, reproductive inheritance and so on.

Harm of inorganic pollutants to human health. Human consumption of food containing
heavy metals will lead to the accumulation of heavy metals in the adipose tissue of the human
body, affecting the central nervous system of the human body. In addition, the accumulation of
heavy metals in the body’s circulatory system can disrupt the normal function of internal tissues
[1]. According to the World Health Organization and other reports, excessive accumulation of
heavy metals in the human body can induce lesions of cardiovascular, kidney, nerve, bone and
other organs or even carcinogenesis.

Biological contaminants. The soil contains a certain number of pathogens, such as in-
testinal pathogens, intestinal parasites, Leptospira, tetanus bacilli, molds, and viruses, mainly
from the unsterilized sewage of hospitals, untreated feces, garbage, domestic sewage, feedlots,
and slaughterhouses. Infectious diseases due to highly pathogenic microorganisms remain a
constant threat to human health.

Radioactive contaminants. Radionuclides in soil mainly come from the atmospheric de-
bris of nuclear explosions, nuclear industry, human mining and coal burning, agricultural chem-
icals, scientific research and medical institutions and other wastes. After the radiative material
ENTERS the human body, it can cause internal irradiation damage, so that the victim is dizzy,
fatigued, alopecia, leukocyte reduction or increase, and carcinogenesis [5].

Urban soil pollution control measures. Firstly, according to the actual situation of urban
development, rationalize the distribution of land resources, improve the utilization rate of land
resources, and reduce the pollution and waste of urban soil resources.

Secondly, in the process of urban development, cities can actively adjust the industrial
layout, optimize the industrial structure, eliminate the industries with serious pollution and
backward technology, vigorously develop high-tech industries, and form a green and low-car-
bon cycle development mode.

Thirdly, urban management departments and environmental protection departments
should strengthen the control of pollution sources, strengthen the monitoring and treatment
of factory pollutants; Improving the utilization of resources and wastes; Promoting unleaded
gasoline; Implement measures to control the atmosphere environment, and separate the garbage
with heavy metals and other polluting elements from the ordinary garbage.

Finally, improve soil protection laws and regulations. In the aspect of ecological envi-
ronment protection, the active guidance of government departments and publicity of public
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opinion are also indispensable. Improving the environmental awareness of the whole people is
more conducive to the sustainable development of ecological environment.

Conclusion

A city is a highly concentrated area of population density, and soil is the foundation of
urban development. Soil destruction and pollution will not only restrict the construction and
development of cities, but also pose a threat to human life. At present, soil pollution has become
one of the environmental pollution problems of global concern. Soil protection and remediation
work needs the joint support and cooperation of government departments and enterprises.
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