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2019 National English Competition for College Students :

IRt B
CERTIFICATE OF AWARD
T 1% % [l -
TRFE20194F 2= K227k S 5538 (NECCS)
RS SE, K C k=g
FRUEUE, PIoREE.
You have obtained the Third Prize for Band in

2019 National English Competition for College Students.
This certificate of commendation is hereby awarded

to you as an encouragement.

College English Teaching &
Research Association of China
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W, REHESE, ¥ ¢ RTEL.
FERIEUE, PAREE.

You have obtained the Second Prize for Band__(_ _in
2017 National English Competition for College Students.
This certificate of commendation is hereby awarded

Advisory Board for College College English Teaching &

Research Association of China >
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KEE. DEMED; RITEZR; HFERR

A MODEL OF DESIGNABLE EXPERIMENT IN PUBLIC HEALTH MICROBIOLOGY TEACH-
ING AND ITS EVALUATION HU Peng-wei, YU Qian, QUAN Li-ming, et al. (West China School of
Public Health, Sichuan University, Chengdu 610041, China)

Abstract:
the evaluation on it. [Methods] A model for designable experiment was established and applied in public health microbiology

[Objective] To set up a practical model for designable experiment in public health microbiology teaching and

teaching for public health laboratory major students. And the effects of the designable experiment were evaluated by question-
naire survey, feedback of feeling and qualitative interview. [Results] The theoretical knowledge were reinforced and applied ,
and professional skills were enhanced to all students. Additionally, the team work experience and the ability to solve problems
were also improved. Most of the students concerned that the conduction of designable experiment was necessary and important ,

but the class hours should be increased. [Conclusion] This practical model has profound referenced significance for education-

al reform, and it is served as a good model.

Key words: Microbiology; Designable experiment; Practical model
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FEDES: RIS XHRARERRS: A XEHS: 1003-8507 (2019 12-2302-03

Survey and analysis of the curricula of experiments courses for students

majoring in health inspection
CHEN Jia~yi, LING Li, HUANG Meng-jiao, ZHENG Tian—li, CHEN Yu-hang, PE| Xiao-fang
West China School of Public Health, Sichuan University, West China Fourth University Hospital,
Chengdu, Sichuan 610041, China

Abstract: Objective The study aimed to assess the implementation of experiments courses for health inspection majors at Sichuan
University and to compare the difference between actual implementation and experimental teaching, so as to provide a reference for
the curricula reform of the University. Methods Laboratory technicians at the teaching and internship base for health inspection
mejars at the Schad of Public Health at Sichuan University and at al levels of CDC in Sichuan were interviewed and surveyed by
using a questionnaire targeting the common items and methods of use of physicochemical and micrabia hygiene examinations. The
results were compared with the experiments and methods designed for the curricula of the experiments courses. Results The
peroentages of items ar methods that were inconsistent with those mentioned in the experiments courses were 18.5% and 30.4%, for
physicochemical and micrabial examinations, respectively. 28.1% of the surveyees indicated the insufficiency of the current
curricula of the University. Conclusion While the current curricula of the experiments courses have shown to meet the basic
requirements, improvements in the hardware facilities and teaching contents are still required to cultivate more outstanding
laboratary examination technicians and meet the needs of the society.

Keywords: Health inspection mgjor; Experiments courses curricula; Teaching reform
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Discussion about the teaching reform on physicochemical laboratory

sciences in public health
LI Yong—xin, SUN Cheng—jun, ZOU Xiao-li, ZENG Hong-yan, ZHENG Bo, SHI Ying
West China School of Public Health, Sichuan University, Provincial Key Laboratory for Food Safety Monitoring and Risk
Assessment of Sichuan, Chengdu, Sichuan 610041, China
Abstract: Objective This work wes to discuss the present situation and prablems in the teaching of physicochemcial labaratory
sciences in Public Health, so as to provide basis for the education reform of this discipline. Methods The present teaching mode of
this discipline was anadyzed. The trend of reform in this discipline was summerized. Advices were proposed on the basis of teaching
practice, foreign university visiting and literature review. Results The traditional education mode is still employed in this discipline
in China, even though some universities have tried to refom. Conclusion It is necessary to refom the teaching mode in

physicochemical |aboratory sciences in Public Heal th. The content of courses and the teaching methads should be improved.
Keywords: Laboratory Sciences in Public Health; Physicochemical laboratory sciences; Reform of teaching methods
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HBE: B BRHERDN) & REFBEIRFHS 2% 50 ( Center for Disease Control and Prevention, CDC) 7EI2 {440
RETADITRANSE, RENABRN DAL SR E W FENTN, FEDERRS 0BT WHRRHE, X
MEENMBFERE. HiE HXNEARTWLEFEMNAALA CDC, REVAZE @S MTMIFRER#TRN. ETRAE
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R E: (1) BEREHEABTNEN. (2) 5INCDCEWAREARRNRIBUA. (3) HAEELERIRD
TAIRAIAE. (4) IR IESEIOLEFIHIR B FELLERAERSUR . (5) EF @/ S ( Problem - Based Learning,
PLB) XTI R RIEFNEM CDC AR TESEOHNEEMER- W A TBNEFSEREWERENTEE, 2
BB (DERBERBEWRERE)PEWREEIRIRE. £ NWANERIER, SWBAARMIRIE
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FERISES:RI2  XEMTERE: A XEZFS:1003 -8507(2016) 11 -2110 -03

Implementation of curriculum reform on public health science

and technology based on the employer requirement

70U Xiao - li, ZHENG Bo, ZENG Hong — yan, SONG Ping, XIONG Wan - cen, LI Yong - xin, YAN Hao - ying
West China School of Public Health, Sichuan University, Chengdu, Sichuan 610041, China
Abstract: Objective The curriculum reform of public health science and technology was performed according to the research
on the change of analytical technique and evaluation to the students of CDC. Methods Questionnaire and interview method
were adopted and the curriculum reform was carried out based on the results of research. Results Considering the demand of
CDC and the students, the reform measures were put into effect on teaching process: 1. To adjust the curriculum teaching
contents and time distribution. 2. The specialists of CDC were employed as our part — time teacher. 3. The connection between
the professional basic course and professional course group became more effective. 4. Design experiments were increased to all
professional courses and operating frequency of the new instruments was enhanced. 5. The topical subjects of discussing and
display course based on PLB teaching model were related to the hot issue and routine work of CDC. Furthermore, the main
apparatus on the professional course should be increased in the standard of specialty setup. Conclusion The teaching reform
meets the need of the employer, and can cultivate the professional and innovative talent of public health science and technology
students.

Keywords: Investigation for CDC; Laboratory science of public health; Curriculum reform; Professional personnel training
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Evaluation of a new multi—-dimensional and transparent scoring system
on promoting teaching effects for undergraduate students majoring

in public health laboratory sciences
ZUO Hao-jiang, WANG chuan#t, WU Yan-xia, WANG Guo-ging, Yu Qian
Department of Public Health Laboratory Science, West China School of Public Health, Sichuan University, Chengdu Sichuan,
China

Abstract: Objective The aim of this study was to evaluate a new multi—dimensional and transparent scoring system in
promoting the teaching effects for undergraduates in public health laboratory sciences. Methods Students taking the course of
Molecular Biology Techniques were randomly divided into a control group and an experimental group. The multi-dimensional
and transparent scoring system was applied to the experimental group, whereas conventional scoring system was applied to
the control group. The knowledge acquisition and performance on exams of the two groups were analyzed and compared.
Results Both the final exam scores and total scores of the experimental group were slightly higher than those of the control
group (P>0.05). Moreover, the knowledge acquisition of the experimental group was significantly better than that of the control
group (P <0.05). Conclusion The multi —dimensional transparent scoring system can enhance the teaching effect for
undergraduate.

Keywords: Multi-dimensional and transparent scoring system; Curriculum assessment reform; Molecular biology technique
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Exploration and practice of small private online course based on the

course center website
WANG Qian, YUAN Yue, ZHU Jing, ZENG Hong-yan, ZHENG Bo, ZOU Xiao-li
Department of Laboratory Technology and Science of Public Health, West China School of Public Health, Sichuan University,
Chengdu Sichuan 610041, China

Abstract: Objective The aim of this study was to explore the effect of small private online course (SPOC) carried out on the
course center website. Methods Materials reading, online homework and forum were completed for knowledge learning before
the class. Test and homework comments were performed for expanding knowledge in the class. Online discussion in groups
and teaching assessment were done after the class. To evaluate the actual difference between SPOC and traditional courses,
students’ grades scored were compared by statistical analysis. Results The SPOC test grades was statistically higher (1=—
2.887,P=0.017) than those of the traditional course for the same class as well as the same subject. The SPOC was conducted
in the successive three chapters. The test grades of three were not the same and the difference was significant (F=60.37,P<
0.001) that the achievements rose with course order (F=76.198,P<0.001). Two subjects taught by SPOC and the traditional
ways were evaluated by the final exam scores in the same class. The result indicated that no significant difference was noted
(t=—1.883,P=0.064). Online research showed that 92.3% of the students prefer to select SPOC for learning. Conclusion The
results demonstrated that the SPOC could improve learning effects of the student, but learning attitude might also be a crucial factor.
Most students still took the exam for the purpose of learning, So, it is worth investigating how to make the student learn independently.

Keywords: Small private online course; Practice; Course center website
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Reflections on the effects of knowledge and skill competitions in the

training of professionals majoring in public health laboratory sciences

ZU0O Hao-jiang, PEI Xiao-fang, LI Zhao—qin, WANG Guo-qing, ZENG Hong-yan, LI Yong—xin, SUN Cheng-jun,
ZHENG Bo, ZOU Xiao-li, WANG Chuan
West China School of Public Health, Sichuan University, Sichuan, Chengdu 610041, China
Abstract: Objective The aim of this study was to summarize the experience of three sessions of provincial public health lab-
oratory sciences knowledge and skills competition held by Sichuan University, and to explore its effect on the training of stu-
dents majoring in public health laboratory sciences. Methods Three sessions of knowledge and skill competitions were orga-
nized. The planning, implementation, and the impact of competitions were evaluated and summarized. Results The most in-
fluential knowledge and skills competitions of public health laboratory sciences in Southwest China was established. For 3
years, a total of 28 teams participated in the competitions, and a total of 3 first—class honors, 9 second—class honors, and 13
third—class honors were awarded. The competitions improved students” comprehensive quality and employment competitive -
ness, which could help the standardization of students’ basic experimental operations, strengthening students” practical abili-
ty, and cultivating students” comprehensive ability to analyze and solve problems, via intensive training and peer competition.
Conclusion Knowledge and skill competition might be an effective way of training students majoring in public health labora-
tory sciences.

Keywords: Public health laboratory sciences; Knowledge and skill competition; Practical teaching
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Comparison of the curriculum setting and discussion of the core
curriculum of professional competence in public health laboratory

sciences between China and the United States
JIANG Chun-ping’, CHEN Jia-yi, ZHENG Tian-li, LING Li, HUANG Meng-jiao, CHEN Yu-hang, PEI Xiao—fang
“West China School of Public Health and West China Fourth Hospital, Chengdu Sichuan 610041, China
Abstract: Objective The aim of this study was to investigate the specialty courses for undergraduate education of public
health laboratory sciences (PHLS) between China and the United States, and to provide reference for the reform of PHLS
education in China. Methods Through search engine and literature, the information of college, curriculum setting and the
specialty core courses of PHLS in the United States were obtained. Research were carried by comparison on curriculums of
PHLS between Sichuan University medical laboratory science and public health laboratory science concentration in Vermont
University. Results Compared with the similar majors of Vermont University in the United States, the basic medicine content
in the undergraduate course of PHLS of Sichuan University was less, the proportion of practice courses needed to be
increased, and the ratio of chemistry related courses was higher. The courses of disease prevention and control were paid
more attention to and 25 core courses were qualified on the professional skill in the United States. Conclusion The
curriculum and a set of core courses of professional ability for PHLS in China is worth further optimizing and refining.

Keywords: Public health laboratory sciences; Curriculum setting; Core courses of professional competence
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The performance of introducing the presentation — assimilation —
discussion class into the flipped classroom to take the biological

material analysis course
Z0U Xiao - li, REN Jian — wei, YANG Ming — qi, ZHU Jing, ZENG Hong — yan, ZHENG Bo
West China School of Public Health, Sichuan University, Chengdu, Sichuan 610041, China

Abstract: Objective To improve teaching effectiveness and build the learning community of teachers and students, the
presentation — Assimilation — Discussion ( PAD) class was introduced into the offline meeting class of the flipped class.
Methods When perform the biological material analysis course, the flipped class was carried out on the course center website
and PAD class was practised at offline meeting class of the flipped class. To evaluate the teaching effectiveness of PAD class
introduction, students’ grades scored were compared by statistical analysis between the different class ( traditional flipped
course and the mixed model of PAD and flipped class). At the same time, the teaching method of the offline meeting class for
the flipped class, and the learning community of teachers and students were discussed by survey and interview. Results  The
test grades of the mixed model of PAD and flipped class was statistically higher ( P =0.001) than those of the traditional
flipped class. About the offline meeting class of the flipped class, 58.2% of the students selected the systematic explanation of
teacher and 38. 2% of the students selected the joint learning method of the systematic explanation and discussion. About PAD
class, just 9. 1% of the students was willing to select the discussion on the next lesson. Moreover, 73% of the students was
incline to take off — line communication with the teachers in leaning. Conclusion The PAD works in improving the teaching
effect, but the difference in test scores may also come from different groups, which needs further investigation. The teachers
lecture of explaining the knowledges is easier to be accepted by the students at the offline meeting class. Off - line
communicaiton is an indispensable link for effective construction of teacher — student learning community.

Keywords: PAD class; The flipped class; Biological Material Analysis Course
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Evaluation of Applying Flipped Class on
the Major of Health Inspection and Quarantine

ZENG Petbin,  XIONG Jingyuan, WANG Chuan
{West China School of Public Health, Sichuan University, Chengdu 610064, China)

Abstract: The purpose of this study is to evaluate the effect of the implementation of the Nipped class on course of
molecular biological testing technology for the major of health inspection and quarantine, in order to provide support for
related teaching research and practice. The cumculum evaluation from two rounds of students were collected through
questionnaires, and the results of three ounds of students before and after the implementation of the ﬂiHml class were
summarized and analyzed. Most of the students approved the mode of the flipped class, only a small proportion of
students thought that the {lipped class increased the burden of leaming. We found that the implementation of fipped
class played a positive role in improving students” performance. Flipped class can improve the quality of training effect
of students in major of health irspection and quarantine, and, optimizing the strategy of curriculum still needs furher
exploration.

Key words: health inspection and quarantine; flipped class: evaluation from students
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Experimental teaching reform of laboratory sciences for virus infection in
public health

ZHENG Tan=li, ZHANG Xiang-ling, SONG Xoe=jian, £10 Hoo=jang, YE (en, PE] Xiso={ang

West China Scheol of Public Health (West Ching Fowth Hospisull Siehuan Unwersizy, Chengdie, Sichuan, 610041, China
Abstract: Laboraiory sciences for vins infection, a5 & compulsory practical course for pubbic beslih labomtory schences,
focus= on toining students” practical amd comprehensive shility 10 sobve poblems. Given the curment demand of pulilic
Fsalths, wir carry aun the experimental waching whom, siming e improve swdems® ability, This pager sxplaws the el in
tesching methods, means and expormenal assessment methods w thee vimlegy esting experimental conmse sysom, il
propases & mesearch-hased, hands—on, casr=based expenmental teaching mode, Due to the COVID=19 epidemic, we adopt
anbing and offline hybaiel teaching wnd add virnal smulation experments on the bass of the onginal expenments, liting the
copiounts on time asd space 1o belp students improve testing skills. In sbdition. 2 oovel experimental teaching system
suiibibile for pablic bealth liboratory sciences his been estabilished

Keywirds: Lalswatory sciences for vims infection; Expermental teaching Practical ability; Vil simlation

RIS T AR S R Y,
IR LR B TR0 L ST
(o) B A Y, — Ty, TFRERS R R
B IR TR R RIBER, ARl 80 SR B
SRR B (PR E W AR
N2k B TERE S0, i sh iy e M o O
T PCR 50, T R RUIRRE 4 R 3L T
R E . B e T AU,
B A A L, T R A TR o
Lealmi s G R IR N A Pl A

WA 200—2006 S0 2 A A R
T 2000 SRR SRR ERME (=020 =
i TR T A VT IR o T 0 A
IR R S0 201 TEX 0103010 — 002)

SRS R o0—) ol MR B R SR bk W
B AL B R RERER Y e

WA W -l s oo nhum

122 China Academme Joumal Electromic Publish

136

¥ R M L B R L R R PR
B SR B R H s 4G R B
HAARB SRR LRE e, RS €
Br RS LR TR HFE. B BN
REHITHE TR S ARBE R L R ER
FUFIR R B AR R SRR
A A R MR SRR G
el I B P S b 2R B AR (P S R
it 1B TG BERES,

1 MRERER, AFTREY

Ak FRALREREMEREA LR
EOF R B O W SR . R 2
SN, MILREIA a1 3R A, R R )
e 2 5 MrEM AR & JF HE e R R B
LRI e, LA A f ARk LB 2
R CENANEE 3



P43 - SUFCTRRETE % 2000 9600 48 5 24 M Mockmm Poesentive Modivine, 2021, Yol, 48, M0, 4

N
iEESGE

bR AR A B
L ISR T PN B ) D 10012, DO R | T
3 R IR R, 1 3R 516000

WER00 b TR R P R | s RO T - DRSS A DM,
RSB 05 ML R F A SO P AR P R A A,
BN ENT AR OTE SN BR SEUMOEEE R TERRT MR o
FRH BRI R R SRR SR R R, b RN R R
e A e, T A e

SO, AT R DR SR N AT

PEAES R LREEE.A  LEEE 0085072020024 - 4540 - 04

Current status of disinfection education
YE (ian’, XU Xin, WANG Chisan, HU Xiu=ying, £U0 Haa=fiang, CHEN Zhan=hin
West China School of Public HealthW est China Fourth Nospital, Sichuan University, Chengedu, Sichuan 61004, China

Abstract; Objective To understand the curvent swabion of dusinfection educaton and provide a reference for further
promotion, Methods Through intemet scarch and lterature search, & prelimimnary study on the development of higher
eidueation, professional education, and continuing edueation of disinfection in the contest of "One Bell, U Road” and
globalizatinn was conducted Problesss and challenges facing the development of disinfection eshucation af home and abrod
were analyzedl, Resulls Meical students armund the world genemlly Lok systematic and comprehensive disinfectian
education. Eaopean and Amencan countries had an early start i disanfection eddueation and osocomnal infections, China
wilnessedd a rapid developinent of disinfection edhucalion. Conclusion Chin shoald pay atention to i accelerate he
training, of professionals i disinfeetion and enhance its intemational inluene i this feld,

Keywords: Disndection esbueation; Infertion control; Health spection and quarantine; Academic edueation; Non-arademie
edcation
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Rh-Catalyzed
Difluorinated Cyclopropanes with Allylboronates to Structurally
Diverse Fluorinated Dienes
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Regio-Switchable

Cross-Coupling of gem-

Yaxin Zeng®, Hui Yang®, liayi Du*, Qin Huang ®, Guoliang Huang ®, and Ying Xia™

The contral of linearbranched selectivity & one of the major focuses in transition-metal catalyred allyl-allyl cross-coupling
reactions, in which the band connection oocurs at the terminal site of both the two allyl fragments forming different types
of 1,5-dienes. Harein, terminal/internal regioselsctivity is investigated and found to be switchable in altyl-ali cross-coupling
reactions betwesn gem-diffuarinated cycopropanes and allylbaronates. The contralled terminalfinternal reginselectivity
ariges from the fine-tuning of the rhodivm catalytic system. Flugninated 1 3-dienes, 1 4-dienes and 1,5-dienes are therefore
produced in goad yiekds with respectively isomerized terminal, intemad, and terminal regioselectivity.

Introduction

Allyl-alhyl cross-coupling reactions catalyzed by transition-metal
complex play an important role in organic synthesls, not onky
because they constitute a robust and efficlent method for the
construction of Clsp?)-Cisp'} bonds, but also because the two
olefin molety in the products enable diversified downstream
transformations.™*  Typically, the allyl-allyl cross-coupling
reactions proceed between allylic electrophiles and allylmetal
reagents, and the two allyl moleties are connected together
both at the termimal site of the allyl fragments through
reductive elimination, resulting the formation of different types
of 1,5-dienes via linear® or branched®* selectivity {Scheme 1a).
Furthermaore, the introduction of chiral ligands In allyi-aliyl
cross-coupling reactions®, mainly contributed by Morken and
cowarkers*Y, allows the generation of enantioenriched 1,5-
diene structures, which further enhances the importance of this
methodology in synthetic chemistry.®

On the other hand, gem-difiuorinated cyclopropanes® have
been explored as novel fluorcallyl surrogates to access
fluoroalkenes through transitbon-metal catalyzed C-C bond
activation.”* The ploneering work from Fu's group showcased
the Pd-catalyzed ring-opening functionalization of gem-
difluorinated cyclopropanes with wvarlous  nucleophiles,
providing  fluoroallyllic skeletons with lnear selectivity.”
Lubsequently, the reaction scope was extensively expanded by
Gong, Fu® and other research groups®, including our work using
rhodium catalysis that realized the fluoroallylation of simple
arenes via aryl C-H activation and the site-divergent alkenyl C-H
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Scheme 1 Regiouslectivity in transition-metal catsbyzed aliyl-allyl cross-
coupling reactions and its background

fluoroallylation of olefins'® [Scheme 1b, left]. In additicn, Lv and
U developed a branched selective alkylation of gem-
difluorinated cydopropanes with n-conjugated ambident
nucleophiles {including hydrazones and ketones), which may
Involve 3,3 -reductive elimination to deliver a-flucroalkene
skaletons (Scheme 1b, right)."* During the preparation of this
manuscript, Lv, Chen, U and coworkers reported that the
linear/branched selectivity in the reaction of gem-difluorinated
cyclopropanes can be controlled by sterlc effects of Pd-N-
heterocyclic carbene complex, which was also achieved by
Wang and 5hi using Pd-monophosphine complex, producing
both linear and branched flugrinated 1,5-dienes in excellent
regloselecthvity (Scheme 1b).12

Switchable reactivity allows the production of two or more
structurally diverse products starting from the same substrates,
which has been a constant quest in synthetic chemistry.** In the
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Site-Divergent Alkenyl C—H Fluoroallylation of Olefins Enabled by

Tunable Rhodium Catalysis

Yaxin Leng, Han Gao, Yolet Zhy, Zhong-Tao Jiang, Gang Lu* and Ying Xia®
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The mcoeporation of Huceine soms or fuorse-contining
mceties (B) into ceganic melecules can bead 1o significent
chaiges in thesr chemics], plysical, snd biologicsl propenic
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Enantioselective Formation of All-Carbon Quaternary Stereocenters
in gem-Difluorinated Cyclopropanes via Rhodium-Catalyzed
Sterecablative Kinetic Resolution
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pecently, Nie and co-woskers showed that emantesclective Fublimhed: Acgeat 11, W31
hpdeosibfdation af arpl gewe-diffuosinatal opdopropenis could

et be schievid iing & copper caldlyte sydlim to produce

cnsatioehniched silvlsted pem-difluornate] cpdopropencs’’

Mesnwhile, Cossy, Meyer, aml coworken developed an

D ¥iE] Awaerss Chemecsl Socsry T T O P LT e AT

""'A{:S Pﬂhllcat'ﬂlﬂlE 4178 {ng. Ley Jakl, 34 ide-aili

204



S WTC L

sy beowwond v i SRR AR UMY oy Chobioy | 5 200230 e |
B D Vi o e o o s gt A e op v oo by 00 oo ety sl pubbelead ol

Organic
OL‘ rgLetterg_;,

pubriacs pegOrglstl _

Palladium-Catalyzed Carbene Coupling Reactions of Cyclobutanone
N-Sulfonylhydrazones
Kiaogin Ming, Yongke Chen, F:ngdmg Hu,* and Ying Xia®

Emﬁﬂﬂ';lm?ﬂil.lhﬁm E352 H.E'IIFI:I-I'H.I.IH-

ACCESS | [ Mheiries & Mo | D smicemecommendations | i) Supponing infomeation
ABSTRACT: Described herein are the palladiesn-candyred cross- a >
reactions of cyclobotanone.-derdeed Noaulfeglhed rasoses & i N (8
with and or benayd halides, suggedting thar the metal carbens — b i Mj A B
o and flydisde clvnaton can smesthly ecoer in Ariined Pl R o i AN
ﬁwMﬂy’Mﬂmﬂulﬂﬁtqﬂn— e 31048 yimks AT, i
butenes, methylenscyclobuting, and comjugited diems & e s
welectively affordad in good o escellent vaeldi. Prolisainisy suceess  » nn s
in asvmmetrse carbene coupling reactions @ stained ring spsiems G- ey IrhmTT A T ——
has been achisved, providing a promaseg route for the systhess of e ik BaAETIR aEaRE
Wﬁnﬁ-ﬂuﬂhﬂd-ﬂn‘m - it Amyre T e
1T sanmpas
A139% yiwits
wirr-pnehired rings buve received considerable sfentiom transfermations such is alkfin metathess and coss.coupling

in last seversl decsdes owing to their widespread reactions’ bul ke appeses 1o be o mefl intermediane i 4
spplicatioss in orgenic commamity. On one hend, thee series of cadbene-relsted resctions indeding X—H insetions,
comoands ire frequintly enceantered in paturil products asd cyclopropanatioss, ylde formations, 1,2-msgrations, and othss
are impoetant structueal mogif exkding in bioscive modecules Irins e o Sgecifically, metal cacbese bas been sncoepo-
(Fgure 1) The mabgue strucural fealwees asd specific euted im0 transition-metsd-cotatyred crecs-coupling reactions,
rendering the agnificant development of cabene coupling

T c, reactions in the Lo two decsdes. DHaeo compemnds and their
“'il “?‘ o 5 prevursars Noiihydraeone i the memt aploaed coupling
partters in this sew type of cross-coupling resctiors, snd these

_.{:r -lq_..-"‘“ EL.- Eq-.ﬂ resctions buve becomse verale wnd relishle spproaches o
o e constructing O~ and C=% bonds in the ceganic conmanity.”
R R Ketones are readily available beabding blocks that can be used

g coupling pirtsers via MaoswBydrisens m reastion-aetal-

Figure 1. Sckcted fowr-membered-nng: g i prod catabyeed carbene coupling seactions. Asmong various tran-
ard benactne molecolo. sition-netal catalysas, pallsdium bai been extessively gractioed

in carbene coupling seactions, in which Ce=tC doable bonds
) aree jemerally built vis o sedpeence of metsl carbens formatsan,
ksl T&;TH%TEH & rﬁﬂ;&rﬂ carbene magestory insemion, and Shydede dsination b
Lot IRCiVEEY. ¢ lhasd, dhee L —
s i A el e p.r-n'ri“]. de various olefins w the coupling products {Scheme

intermedianes in organic synthesis owing to their high dhemical Whirews grewt progrese his been made with Mooy
resctivity origimating freen the mhenenl rng strain. In this drazones derived fom nersirained cabonvds the e of
toitenl, fear-membered ring can esperience 4 seres aof i i & i M.eosplhyiesranes i trastion sl

learslonmaleo, cqpecully fing-opening rescliods and ng
expansions, which could eford a wide range of scructueally
defimed cyclic and acyclc molecule.' TR T B
Campased with Bermemberad sings in which the high- Published: cicber d, M4
cnengy natare conses froen the sing sicain, metsd caocbense ds
arusthees rwgee off highly active species doe 1o the exsstence of e
unkabarated carbon center. Therefore, the metal cabene
cegnples not only can serve & s wversatile catalyst B
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Vitamin D and gestational diabetes mellitus: a
systematic review based on data free of
Hawthorne effect
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Acvepted 7T Noveseler 2007 Publified Cnlime 12 fassery 2018,

Background Cestational diabetes mellitus {20 is an ncreasingly
prevalent disorder, assonated with low hlood ssamin [ kevell

Objectives To evaluaie the relationship hetween vitamin [ amd CGB.

Search strategy PAMBASE, MIDLINE. Cachrane Lihrary and
China Bisdogy Medicine disc were searched wp o May 2017, The
references of previous sindies were soreened.

Sebection critera {thecrvational stdics on the reationshap
beetwoen vitamin I and GDM free from |laswtborne sffect and
ramdomised contrniled trials of vilamin [ supplementation during
pregrancy far preventing or ireating GIOM were induded.

Data collection and analysis Data and information of inclsded
artides were extracted by duplicale using piloted tabdes.
Mewcasth: Otlawa Scale and Cochrane Tandbook were osed for
quality assessment. Random . effects modeds were used for mela
analyscs. Teierogeneity tesis, sensilivity analysis and analysis of
publication bias were conducted.

Main results Fighty seven ohservational stodies and 25
ramdomised controlled trials involving, 45 8599 and 244% women,
respeciively, were incloded. Low blocd wilamin [ level during
pregrancy was assacialed with a higher risk of GDM {(OR L850,

St U1 1470 2.328). Blood vitamim [ level for women wath
GIDM were lower than in the control women. Elood vilamin [
leved was associsied with fasting plasma gloonse (FPG) and
horenstasis mode] of zsessment for mealin resistance indes
(TROSA- TR (r IR 1Y and r 11.351), whereas the correlation
between Mood vitamin I¥ level and Gsting msalin (FINS] might he
concealed by poblication hias. Yolamin D mtervention dunng
pregrancy onuld dhange the blood levels of vitlamin T FINS, FPG,
THREA TR, glotathione, C-reactive pratein and lipid.

Condusions Low bond vilamin [ level could imcrezse the nisk of
G, and wilamin [ supplementation donng pregnancy coubd
amdinrate the condition of G,

Keywords Mood glocose, gestational diabetes medlituz, imsulin,
miela-analysis, vilamin [

Twoctahie abstract Low hicod stlamin [ increases gesiational
diaheies mellims {GDM) risk. Vilamim [ supplementation
amedinrates GOM condition.

Linked artiche This article & commented on by U] Bobinson,
P- 7 in this issme. To view this article visil hitpss{doiiorgl
[IER RN v Bk A

Plouir cite [his paper @i Thang ¥, Goog Y, Xue H, Xiong |, Cheag G Vi

in 1 aed peikal

d dialictis indlilus: & spdamatic coview basal on data Bros ol

Hawthesne =il BICH 2008; 125744793,

Introduction

Crestatsonal diabetes meflinms (L) s hyperglyciemaa that
is first recognised al any stage of pregnancy, in which the
blood plucose levds are slghtly elevatsd. It was estimated
that 13.8% of women having live births had GDM in 2005

globally. ‘Women wath GI3M are al preater risk of adverse
prepmancy  outcomes, ncluding high blood  pressure and
fetal macrosomia.’ Hence, i is of signifimnt importance o
explore the prevestion and treatmeent of G,

Mumerus researchers have explored the possible nsk
factors of GDM. Vitemio 13 s one of the highlights in thas
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Ursolic acid inhibits multi-species biofilms developed by Streptococcus S
mutans, Streptococcus sanguinis, and Streptococcus gordonii

Xiaoying Lyu”, Liang Wang *, Yusen Shui °, Qingsong Jiang“, Lan Chen”, Wen Yang ",

Xiaoya He *, Jumei Zeng **, Yuging Li™*
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ARTICLEINFO ABSTRACT

Ofjective: The current study aimed to assess the antimicrobial activity of arsolic acid (UA) against mualti-species
hiafilms formed by Srepiococcres muitans, Strepfococcus soagiis, and Sireprococcns gordond, as well a5 to measuare
its biocampatibikity.

Methods: Crystal violet staining, CFU coumting, CCK-8 assays and scanmiog electron micrascopy (SEM) werne
applied o investigate the effect of UA on mult-species biofilms. UA's effect on exopolysacchanides (EPS) pro-
duction was measared using canfocal laser sanning microscopy (CLEM) and the anthrone-sulfuric acid method.
Floorescent i it bybridization (FISH) was applied to visualize and quantify the microbéal compasition of mualb-
species biofilms. Chaantitative real time PCE (gRT-PCR) was used 1o measare the expression of vindence genes of
& munmes, £ sanguinis, and £, pordonii under UA treatment. Moreover, CCK-R assays were performed o evaluate
its cyiotoadcity against haman oml keratinocytes {HOKs) and buman gingival epithelial cells (HGEsL

Resnadis: The resalts showed that LA bad significant antimicrabial activity against commaon aral strepeococei. LA
alzo reduced the EFS synthesis of ol streptococci and suppressed grf genes” expression. In addition, UA reduced
the proportion aof & mutmas in multi-species boflms. Besides, UA had low cytotoxicity agaimst HOKs and HGEs.
Conclugons: UA exhibdted antthiaflm activity against oral pathogenic bacteria and had the potential to be used in

Demtal earkes
Cariogenic hinfils
SOECOnTE MR
Soreprococod pordanll
Soreprococens supmdnic

dental cares ireatment.

1. Introductioda

Dental caries is a biofilm-associated infectiouws disease promaoted by
bindilm dysbiosis. The overgrowth of acid-producing bacteria in hiofilm
lewds 1o the formsation of cariogenic biofilms, which initates dental
caries {Samaranayake & Mazubara, 2017) Biofilms congist of bacteria
and extracellular matrix, with unigue microstniciune and properties. Ag
a resuly, biofilms are more tolerant of environmental stress than plank-
tanie bacteria (Duvey & Costerton, 2006} Srephocecens munans has long
been recognized as a sgnificant caute of dental caries (Belghion, 2005
Takahashi & Myvad, 2011), with a remarkable ability 1o form biofillms
compared 10 other oral pathogens (Kraysciak, Juresak, Bosclelmial,
Bysirowska, & Skalniak, 2014). The virulesce factors associated with
5. murans include adhesion v tooth surfaces (Stensdd e al, 2001), acid
production through sugar fermentation (Hamada, Eoga, & Ooshima,
1984), polysaccharide symthesis, and penacious biofilm formation

* Carrespanding authars.
E-mail addresers: sengmmeiEs

https:/ Adod. org/ 10,1 6. anchomibia 2021, 1 05107

1eden (. Zeag), lyuging@son.sduon (Y. Ll

[March, 2010). Exopolysaccharides (EPS), especially water-nsolible
glucan, contribute to bacterial adhesion and formation and integrity of
bibofilms [Bamnas, 2004; Erevscizh et al., 2014), while acid arcumilarion
beads 1o decreased pH and desiccation. All these characteristics make
5. mugnns the dominant microorganism in caries development. As dental
caries” etitdogical concepts are evalving, the homeostasis between the
pathogenic and commensal bacteria has atiracted inereagsing amention.
Caries is now believed o ndriare by the imbalanced microecology and
the development of emilti-species biofilms by pathogenic bacteria, rather
than a single speciet (Takalashi & Nyvad, 20011). Therefore, many other
oral bacterial species might contribute o the dental caries process.
Sireplococels sanguinis, Konown as a ploneer coloniss of oral bMofilms,
generally sstiling on ocal bioflms [(Zhao o al, 2019), is congidered an
oral commensal species (Kreth, Mecritt, Shi, & 06, 20050 It 5 of gres
interest 0o investigate the characteristics of multi-species bafilms.
However, many previous studies have iovestigated the effects of

Recrived 23 Nowember 2020; Received in revised form 9 March 2021; Accepted 10 March 221

Avaikable anline 15 March 2021
(M-S, 20021 Elsevier Lid. All rights neserved.
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Activity of Ligustrum robustum (Roxb.) Blume extract against
the biofilm formation and exopolysaccharide synthesis of
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1 | INTRODUCTION

Dental caries iz 2 widespread bioflm-associated  infectous
diseaz=. Fpad, host factars, bacteria, sad tme all play 5 role in

the goocurrenc= of carres (Moynihan & Kelhy, 2014). Cariopenic

Abstract

Ligustriem robustim (Roxb) Blume i utilized 2= a traditional Chinese herbal tea with
various health benefits and protective effects. Streplococcus mutons i= 3n important
caricgenic orzl bacteria species. The present study 3imed to azsess the influsnce
of Ligustrum robustum extract (LRE) on the biofilm formation of 5 mutans and the
mechanism of its action, 225 well as to identify itz chemical componants. For chemi-
cal identification, HPLC-ME and nuclear magnetic resonance were applied and four
identified phytochemicals were reported (Ligurobustoside B, Lgurobustoside N,
Ligurobustoside J, and Ligurcbustosige Cl. The dose-dependent {0.5 to 2.0 pg/pllan-
timicrobizl toxicity of LRE against 5. mutans biofilm formation and exopolysaccharide
\EPS] synthesiz was evaluated by confocal l3ser scanning microscopy (CLESM), Cry=tal
violet stain, and CFU counting. The microstructure af 5. mutens biofilm treated with
LRE was imvestigated both on glazs coversfips and ex vivo bovine dental enamel by
scanning electron microscopy [SEM)L Mareover, LRE downregulated the expression
of 5. murtans glecosyltransferase-encoding genes gifg, gifl, and gtil, and the guorum
senEing (35) factors comD and comE, suggesting its toxic mechanizm. In acdition, the
result of CCK-3 t2=1 on human oral cells revesled an acceptable biccompatbility of
LRE. Thes= findings indicated the possible application of this daily consumsd herbal
tez for caries prevention.

KEYWORDS
biafilm, caries, exopohsaccharide, fucosylransferass, natural produects

bact=riz adhere ti=hthr to human dental kard t=su=s snd decom-
pose carbohydrates, such as sucrase, =enecating acids ard pra-
mating the farmatan of caries [Pitts et al, 2017 Amang the
marry types af carfopenic micraorgsaizms in the buman aral envi-

ranment, Stresfococcus mutons is the one exhibiting & strone acid

Irezrg Ihang ard Jural Iang cooriributss s guely t= Shia were.

1ol Otral Microdiol. 20125057 -7,

wil=ronbrefbrary.comjoumalomi &7
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Shared bicycle microbial community: a potential antibiotic-resistant
bacteria warehouse

Yugi W « Jiahui Xie” - Jing Li' - Junyi Zhao - Shihao Qiao - Yuging Li' (@ - Jumei Zeng”®

Racpred. 7 Wasch 00 [Aoceped 30 Bogua X110 ¢ Fublshed onling: 5 Sepember HHI
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Abstract

Shared icycle is an emerging formy of pubdic tmnsporistion i China ond aroond the world. However, the bacierial oommumity
end drug-resistani microbiome on teese bicycles have not been reporied. Samples from 10 shared bicycles were ohsorved I:|5.-
scanming elecirmm mmcroscopy (SEM). Kine samples oollected from 940 shared bicycles m thre: differem kinds of location
{hespital, metro siibon, shopping mall) were used for full-Eength 165 i A gene analysis io figure oui the bacrional composition
of the shared hicycle. Samples from 52 shared bicyoles were nsed to mvestigate culinmble drig-resistant baotenia of the shared
hicyrle bacerial community. It was found that m the shared hicycle bacteral comamunity, Sacifas was the mosi abundam
hacieria. & deiemmnad by both SEM obsenanon ond fill-length 165 fONA gene analysis. For the smalysis of drog-resision
hactera, Saciiivs showed the sromgest dnug resast abelity. Morsover, the resisimnees 10 hacibrecin and sulfsmethoacenle were ihe
maost conmumon amoag all iypes of baciena. Cur siudy provides an ingporiant reference for the prevention of the poiemial spresd of

drug -resisiont bactera thromgh shamed bacycles.

Keywonds Shared bicycles - Bindiversity - Drug-nesisiant baciena - Pubdic bealih

introduction
Development of bike-sharing imdustry

As an emergng induswy, hike shonng hes developed mpidly
in recent years (Fu and Guo 200 8). Biice shanng, especmlly
free- floatmmg shared bicycles eliminatmg the need for aa.
tirs . warks much like & bicycle reninl service that is hesed
an (S and smariphone techmology. The bikes con be parked
mnd bocked s any bicycle rack around the ciy (Fig. 1sk

Elivcitranic twry maberial The online vorsmn of this sticle
o bt Ol gy | BTV 2223 0070 00 EDG ) vk supsplereniary
maderial, which is snaikible o aushone] wien

=l YWedkg Ls
by e edun

errgpane @ wu rdu o

! Samde Koy Libosssiory of Chal Thacmses, Mational Cliccsl Ricanch
Centir o Thed DRiscizscs, Wesl Chzma Hespial off Skormsclogy,
Sxchnmsn University, Clhergaiu, Chies

° Wesl Chama Sclaool of Poblic Health snd 'Wes Chira Fourth
Hospital Sichusm Unneyaty, Chnple, Chne

According fo o news report from People’s daily omlme,
iChima has seveniy-seven shared bicycle companies, with a
combimed total of 23 million bikes wp to Febroary 2008
{Bmn and Hong X0 E). “"Report on the devebopment of
iChima's free-ficaimg shared hicycle mdusy (2008 from
the China Academy of Informaisen and Commumicadions
Technology (CANCT) also memioned thed there were 221 mil-
lion regisiersd users of shared bicycles by the end of 3017,
wiich means a quaner of the Chimese population mse shared
bicycles (CANCT 200181 Mearwhile, Chinese hike-shanizg
companies have expanded o numerous couniries and e
gions, mcluding Britmin, France, and lmby,

Bacteria on public ransportation

In dhe field of pablic health, baciena on public temsporiston
have always been o hod iopec. Studies n vamnogs counines
have showm that there sre many dneg-resistant bacieria on
public ansposation (Lotz o al. 2004; Son et al. 20043
Wiz =t al. 249}, snd public facilivies can be used os @
imemediaie sinfion &0 ransmit respimeary and digestive sys-
fem paibogens omong people { Toro et al. 2004). Seveml siud-
izs have been condincted on the bacterial constimtion of the
metra system in many cities, such & Oslo (Dybwad o al.

{1 Sprirgges
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Rhodiola rosea extract inhibits the biofilm formation and the expression of
virulence genes of cariogenic oral pathogen Streptococcus mutans
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ARTICLE INFO ABSTRACT

Keywords: Objective The present study aimed to evaluate the effect of Rfodiola rosea extract (RE} an Strepococous masors
Antisdenobisl agess bofilm formeation and the relevant mechanism of its action.
Flant cxmrict Methods: The effect of RE on the biofibm formation and extracellular polysaccharides (EPS]) symthesis of £ mutoes
T LT Iy was asmessed by confocal laser scanning microscopy (CLSM), erystal viclet staining and CFU counting method.
mﬁ'ﬁ Scanning electran microscopy (SEM) was applisd 1o observe the surface morphology of £ mutons biofikms
formed on glass coverslips and dental enamel. To study the relevant mechamism, quantitative real tme PCR
[qRT-PCR) and zymogmm assay were applisd to measare the expression of vinalence: genes and the enzymatic
activity of glucosylbransferases (Gifs) under the treatment of RE. The OCK-8 assay was also performed oo
maxcrophiages (RAWs) and human oral keratinocytes (HOKs) in order to evaluate its biocompatibility.
Remilts Az a result, RE inhibited the béofilm formation and EFS synthesis of £, mutmns. RE alss suppressed the
expression of gif genes and quoram sensing ((35) system as well as the enzymatic activity of G protems
Muorecver, BE exhibited a good biccompatibdlity to humian cells.
Conchions: This study provides the evidence for RE as a novel anti-biofilm agent for clinical use.
1. Introduction 2018). Mowadaye, many antimicrobdal agents are involved in dindeal

Dental caries is a worldwide oral infectious disease promoted by
cariogenic biofilm on the woth surfsce (Marsh, 20040 A biofilm is a
commumnity of bacterial cells anached tenaciowsly o a surface. Com-
pared with planktonic cells, biofilms are strongly tolerant to harsh host
environments, antibiotics and immune defense mechanisms (Huang, 10,
& Gregory, 2011). As & resulr, they are hard o eliminate, making it
difficult to prevent and treat biofilm-ssociated infectiows diseases
Srepococcus mutans i an important oral cadogenic pathogen ex-
hibiting several virulence facions o promode biofilm formation an tooth
surfaces (Brzydcink, Jurceak, Kedeislnlak, Bystroeewsks, B Skalniak
2074} The ability to synthesize glucans using sugars is a majos viru-
fenee factor of 5 mutand, During this biological process, 5§ mumng se-
creted plucosyltranderases (GTF:) to synthesize glocans and binds o
the interface of bacteria and teeth, leading to bacterial adhedon and
biofilm formation (Bowen & Koo, 20110 In order 1o prevent dental
caries, antimicrobial agents against 5 matens biofilm formation are
proven 1o be effective strategies (Ren, Chen, L1, & Li, 30165 Yue of ol ,

* Corresponding amthors.

E=mai addresser rengmmeidscuedmen (. Zengl, Byoagmgivsco.edu.eon (Y. Li).

Erttpes: 7/ dal. org/ 1L 10 &) archoralbia. 20720 1047 62

caries prevention as methods of regular dental hygiens, including
chlothexidine and sodivm fluardde (Featherstone, 2000). However,
these agents exhildit several disadvantages, such as wath staining effect
[Aradije, Fontana, Gerbd, & Bagnato, 200 2)and eytotoxicity (Besinis, De
Peralta, & Handy, 2014} Moreower, bacterial resistance becomes a
major problem nowadays. Many antimicrobial agents could induce
drug resistance in oral bacteria, including chlorhexidine, macralide and
tetracycline [Kouidhl e al., 2000 Wang et al., 2017). As a cardogenic
bacterial species, 5. mutans adapt 1o envirommental stimuli and survive
the competence with other bacterial species in the oral cavity by re-
sisting various bacteriocing and antimicrobial agents (Kawesda-Matsuo
E Komarsuzaws, 2007L Previous research also found clinical isolates of
5. mistans which were resigiant o fluoride, which is a commonly wsed
caries prevention agent (Hoelscher & Hupdson, 19961 In order o more
effectively prevent oral infections diseases, more anti-caries agents
should be discovered and applied in dinical practics.

Plants are a major source for screening antimicoobial agenis.
Compared with commaonly used antibiotics, natural compounds are

Received 8 March HO0C Received in revised form 4 May 2020, Accepted 7 May 2020

00399469, T 2020 Elsevier Lud. All rights reserved.

211



Current Microbiology (2019) 76:1247-1255
httpsy//dol.org/10.1007/s00284-019-01750-4

=

Chick; Toe
wmnies

Comparison of Five Extraction Methods for Intracellular Metabolites
of Salmonella typhimurium

Sicheng Tian' - Chuan Wang' - Le Yang" - Yunwen Zhang' - Tian Tang'

Recelved: 20 February 2019 / Revised: 18 June 2019 / Accepted: 24 July 2019 / Published online: 2 August 2019
& Springer Sclence+Business Media, LLC, part of Springer Mature 2019

Abstract

Salmonella enterica serovar typhimuriom (5. ryphimurinm) cavses food poisoning in human and animals. Its infection rate
is the highest among all salmonella serotypes. Metabolomics is a potential way to study the pathogenesis of 8. typhimurium
via analysis of various small molecular substances. Due to the lack of a uniform protocol for the extraction of metabolites,
we evaluated five commonly used extraction methods including cold methanol (CM), hot ethanol (HE), chloroform—metha-
nol cocktail (CMC), perchloric acid (PCA), and alkali {AL) for their efficacy in extracting the intracellular metabolites of
8. typhimurium. Samples were quenched in 60% methanol at— 40 °C, and then the five methods were used to extract the
metabolites. After derivatization, all samples were analyzed on a gas chromatography-triple quadrupole mass spectrometry
(GC-MS/MS). Our results suggest that CM and HE extraction methods provide the best compromise allowing identification
of 98 and 95 metabolites in a single analysis. For targeted metabolome analysis, the optimal extraction method for alcohols
and organic acids is HE. CMC preferentially extracted lipid metabolites. PCA is suitable for extraction of small molecular

carbohydrates. The optimal extraction method for macromolecular carbohydrates is the CM method.

Introduction

Salmonella enterica serovar typhimurium (8. syphimurium),
a Gram-negative food-borne pathogen, is the leading cause
of food poisoning in humans [1]. According to the data from
the World Health Organization, approximately 40% to 80%
of human cases of Salmeonella infection are caused by §.
typhimurium [2].

The emergence of “omics,” such as transcriptomics and
proteomics, enables further insights into pathogenic mech-
anisms of micro-organisms. However, the phenotype of
silent mutations cannot be revealed using transcriptomics
and proteomics alone due to the degeneracy of codons [3].
Metabolomics is a part of systems biology that is used to
quantitatively and qualitatively investigate the small molecu-
lar metabolites of less than 1000 Da under given conditions

Sicheng Tian and Chuan Wang contribute equally to this study and
are listed as first authors.

= Tian Tang
tangtian 12345 @aliyun.com; tangtian] 2345 @xseu.edu.cn

' Department of Luboratory Sciences of Public Health, West
China School of Public Health and West China Fourth
Hospital, Sichuan University, 16#, Section 3, South Renmin
Road, West China, Chengdu, People’s Republic of China

[4, 5]. This new “omics” is capable of compensating for
the shortages of transcriptomics and proteomics because
metabolites are the end products which can reflect the cel-
lular activities directly [6].

Several platforms have been used in metabolomics,
including nuclear magnetic resonance (NMR), liquid chro-
matography coupled with mass spectrometer (LC-MS),
and gas chromatography coupled with mass spectrometry
(GC-MS5) [5]. Among them, the GC-MS-based platforms
have been the most commonly used tool in the quantifica-
tion and qualitative measurement of metabolites because
of its high separation efficiency and qualitative ability [7].
The standard sample preparation for GC-MS includes two
steps: sample quenching and metabolite extraction [8]. For
the latter, it is important to choose an appropriate extraction
method to obtain as many metabolites as possible without
impairing their chemical structure. Although several extrac-
tion agents and protocols have been evaluated in fungi,
yeasts, gram-positive and gram-negative bacteria [9, 10],
developing an uniform extraction procedure which is suit-
able for all types of cells is barely possible because of the
diverse of the cell membranes in micro-organisms [11]. In
addition, each protocol results in bias in metabolites extrac-
tion due to the difference in the chemical properties [12].
Thus, it is necessary to assess the existing protocols for their
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Sensitive fluorescence biosensor for SARS-CoV-2 nucleocapsid protein
detection in cold-chain food products based on DNA circuit and
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ARTICLEINFO ABSTRACT

Keywords: SARS-CoV-2 isolation from cold-chain food products confirms the possibility of outbreaks through cobd-chain

SARS-CoV-2 . i food products. RMA extraction combined with RT-PCR is the primary method currently utilized for the detec-

ﬁm‘ﬂ“mﬂ entropy-driven cincuit tion of SARS-CoV-2. However, the requirement of hours of analytical time and the high price of RT-PCR hinder its
AmeT

worldwide implementation in food supervision. Here, we report a fluorescence biosensor for detection of SARS-
CoV-2 N protein. The fluorescence biosensor was fabricated by aptamer-based conformational entropy-driven
circuit where molecular beacon strands were labeled with graphitic carbon nitrides quanium dots@@Zn-metal-
organic framework (g-CNQDs@E Zn-MOF) and Dabeyl. The detection of the N protein was achieved via swab-
bing followed by competitive assay using a fixed amount of N-48 aptamers in the analytical system. A fluores-
cence emission spectrum was employed for the detection. The detection limit of our fluorescence biosensor was
1.0 pg/mL for SARS-CoV-2 N protein, indicating very excellent sensitivity. The fluorescence binsensor did not
exhibit significant cross-reactivity with other N proteins. Finally, the bicsensor was successfully applied for the
detection of SARS-CoV-2 N protein in actual cold-chain food products showing same excellent accuracy as RT-
PCR method. Thus, our fluorescence biosensor is a promising analytical tool for rapid and sensitive detection
of SARS-CoV-2 N protein.

G-CNQDs @ Zn-MOF
Cold-chain food prodsct

1. Introduction

In September 2020, epidemiological information on clusters of
Corona Virus Disease 2019 (COVID-19) cases in Qingdao, China and
genomic sequencing confirmed that two dock workers were infected
after contact with the contaminated outer packaging. Moreover, the
sequences from the dock workers and the package materials differed by
12-14 nucleotides of Wohan reference strain. In addition, infectious
virus in the cold-chain products was isolated by cell culture, and typical
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) particles
were observed with electron microscopy (Huilai et al, 2021). Food
contamination of SARS-CoV-2 has attracted considerable attention in
many areas and countries, since it posed a risk for virus spreading

* Corresponding authaor,

{Cevlan, Memal, & Cetinkaya, 2020: Chi, Wang, Chen, & Zheng, 2021;
Liu et al, 2020) As a matter of fact, there were frequent reporters on
positive identification of SARS-CoV-2 in cold-chain food products
around the world recently, including the SARS-CoV-2 confirmed on
plastic packing. Due to the temperature below 0 °C during the cold-chain
transportation, the SARS-CoV-2 could survive longer than in room
temperature environment (Godoy, Kibenge, & Kibenge, 2021; Haddow
et al,, 2020 Yekta, Vahid-Dastjerdi, Norouzbeigi, & Mortazavian, 2021).
Besides, the concentration of virus in food may be of trace level
Therefore, sensitive, rapid, low-cost and rapid detection of SARS-CoV-2
is urgently needed for effective control of the transmission wvia
cold-chain food products.
SARS-CoV-2 has four main

structural antigens, including
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A novel fluorescent aptasensor for ultrasensitive detection of Helicobacter = =5=
pylori in stool samples based on catalytic hairpin assembly cascade
hybridization chain reaction
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ARTICLE INFQ ABETRACT

K In this work, a flsonescent aptasemsor based on eneyme-free catalytic hairpin amsembly cacade hybridization

Halicutagter pori chuin reaction (CHA-HCR) was established for rapid and sensitive detection of Helicobacrer pydori (H. pylort) In

Catalytic tirpin smemably sioal samples. Four single.stranded DNA hairping (HP1, HP2, HPS and HP4), an aptaner and ooe trigger strand

e (T strand) were designed, and the stem of HP3 hairpin was modificd with a fuorophare (Cy3) and a quencher

Sl {BHQ2Z], respectively. When I, pylort specifically bonded to the aptamer, the T strand was released from aptamer
sirand. Consequently, the free T strand triggered the CHA-HCH systiem, and HF2-HPL-[HP3-HP4 ], long double
strand complex was prodeced, resubting in the sgnificant Muomescent enhancement. The proposed apasensor can
detect H. pylon in & wide concentration range (20 ofi/ml~ 1000 cfu/ml) with the detection limit as low ai 5
cfu/ml. Whit's more, the fluoresceni aplasensor was implemented o detect H. pylon b D02 stsol samples and
the results were highly consistent with those of "C urea beeath test ("C-UBT), which demonstrated Usal the
fluiorescent apinsensor possessod enormous potential 1o rapid screening of M. pyplont among the whaole population
and showed nowvel perspectives in the analysis of other biomarkers, clinical diagmostics, and biomedical
applicatons,

1. Introduction non-invasive techniques in terms of sample collection, Invasive detec-

Helicobacter pylorl, & gram-negative bacterium colonizing the gastric
mucosa of over half the world”s population, is highly infectious and can
be transmibtted wie oral-oral, fecal-oral, and fatrogenic roues, ebc [1-3],
Although most of the infected individuals remain asympuomatic,
H. pylor iz closely related to pepdic ulcer, chronic gastritis, gastric cancer
and other discases (48] H. prlor infection is distribated worldwide and
has been listed as a human carcinogen by the Internatbonal Agency for
Research on Cancer (LARC) [9] and the US. Department of Health and
Human Services (HHS) [10]. Early diagnosis and meatment of B pylori
infection can drastcally reduce the incidence of gastric malignancy,

Clinical detection methods of H. pyfori mainly cover invasive and

tion technigues include rapid urease test, histopathological biopsy.
becterial Isolation and culture method, and non-invasive examinations
mainly include isotope-labeled urea breath test, serum H. pylor amii-
body, stonl antigen test, molecular hiolegy (eg. PCR) detection and so
on (11131, Compared with the traditional invasive detection methaosd of
gastroscope sampling, non-invasiee examination is operated simply with
high speed and repeatability, which lead it suitable for epidemiological
sereening of H. pylori The urea breath vest (UBT), as be the gold standard
for disgnosing of H. pylon infection, is radioactive and not sultable for
pregnant wamen, lactating women and children under 12 years ald. In
mddition, the test results are easily affected by many factors, such as
drugs and upper gastrointestinal bleeding, resulting in a false negative,

Abbreviarions: H. pyiori, Hellcobacter pylors; CHA, catalytic halrpin sssembly; HCR, hybridization chaln resetion; T, trigger strand; IARC, International Agency for
Hesenrch on Cancer, HHS, the US, Department of Health and Human Services; UBT, wrea breath s PCR, polymersse chain resction; LAMP, leop-mediated
Bothermal amplifieation; ATCE, American [ype culiure collection; DOE, delta ower baseline, ssDNA, single-stramded DAL LOD, Limin of detection.
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ARTICLE INFO ABSTRACT

Kernardic Aa Helicabaeter pyford [H, prior) & dosely related o the noc  of gastric discases such as chronic gastrits,

Helicobacter pylori peplic ubcer, and gastric cancer, early detection of K pylori is an urgent need. In this study, oligooncleotide

Aptamer ) probes conjugated with gold nanopanicles (AubPs] were wied n combimstion with B pylori-specific aplamers for

:ﬁ'{“"‘“‘""‘"’"’“w the Tapid desection of H. plar in stoal samples, which converted the metand of detection from proseins o

Blossssat nucleic acids. Therefore, qualitative detection of H. pyfori can be achieved by oheerving color changes through
the aggregation (red o parple) or desggregation (purple o red] of AuPs, snd further quantiaiive detection cn
be achieved throogh UV spectrometry. The deceetion limit of the codorimetric binsensing method & 25 CFU/ml.
{5/M = 3], which Is favorably comparable o cther reponted detection methods, Compared with the existing
detection methods for H. prlon, this colorimetric biosensing method has oo lmitations o the test subjects. All
thess festures render the colorimetric biosensing asay o promising method for tee clinical feld detection of
H. pylart,

1. Introduction bleeding. In addition, the storage temperature of samples, the tme in-

Helicobacter pylori (H. pyiori], a gram-negative pathogen, is related
the occurrence of many digestive disorders, such as chronic gastritis,
peptic uleer, and gastric cancer. In 1994, the World Health Organization
(WHO) classified M. pylor a= a Group 1 carcinogen [1]. The global
infection rate of H, pylor is approximately 41% [2], while the infection
rate in the Chinese population is approximately 599 [3].

At present, both invasive and noninvasive methods are employed to
detect H, pylori [4], Noninvasive detection (WID) methods, such as stool
antigen test (SAT), antibody-based vest (ABT), and C13-Urea Breath Test
(C13-UBT), are more popular due to the advantages of being
cost-effective, highly accurate, and user-friendly [5], However, SAT anly
applied to subjects who did not take antibiotics, proton purmp inhibitors
(PPls), or N-acetyloysteine or who suffered oupper gastrointestinal

* Cormresporsding author. 16#, Section 3, South Reamin Road, PR China.

tervals before sampling and testing, and the cutoff valve also affect the
ourcome of SAT [4,6-H], The ABT method cannot distinguish an active
infection of H. pylari from post-infection [9], while the 13C-UBT method
is also vulnerable vy many factors, swch as diet and the use of medica-
thons [10-12], Therefore, developing a novel NID method which allows
the detection of H. pylor in omy subjects under different circumstances is
am urgent need,

With the advantages of high selectivity, affinity and stability,
aptamers have goined much attention for biomedical applications [13].
Previous studies have also reponed that aptamers and gold nano-
particles (AuhPa) are widely used in the field of biosensing [14 17).
Given that the results of the AuNP-hased colorimetric hiosensing
(AuNP-CB) method, which takes advantage of low cost, simplicity, and
high semnsitivity /specificity [15], can be easily determined by the color

"t Corresponding author. 16, Section 3, South Renmin Road, West China Schood of Public Health and West China Foirrth Hospitnd, West Chins-PFUMEC C.C. Chen

Irsrimate of Health, Sichiwan University, Chengdu, 610041, Sichuan, PR China.

E-miafl addrestes: shouchiesiiscu edu o (O Zhou), angtian | 3456 sliyan.com (T. Tang).
! Yu Pei, Rong Fang, and Lina Xino contributed equally to this work and ase listed as st author,
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Fiber optic biosensor for detection of genetically modified food based
on catalytic hairpin assembly reaction and nanocomposites assisted

signal amplification
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A novel fiber optic surface plasmon resonance (FOSPR) biosensor was developed first time for qualitative
and quantitative detection of transgenic components in food based on the catalytic hairpin assembly
{CHA) reaction and AuNPs-rGO nanocomposites assisted signal amplification strategy. Unlike the tra-
ditional CHA, the assay incorporated a special CHA, m which two-base mismatches between HP1 and
HFP2 were designed to achieve ultrasensitive detection of the target chain with high content of guanine
{G) and cytosine {C). Under the optimized conditions, the SPR resonance wavelength exhibited a good
linear relationship with the target chain extracted from genetically modified (GM) food in the range of
0.5-500 nM with the detection and quantification limits of 12 pM (5/N =3) and 40 pM (5/N = 10), respec-
tively. Moreover, the proposed method could discriminate two-base non-complementary targets. This
biosensing strategy exhibits good reproducibility and precision, and has been successfully applied for
detection of target DMA in complex genetically modified food. In addition, the CHA based SPR biosensing
methodology is extended to the detection of other substances by aptamer recognition. Thus, the versatile
method might become a potential alternative tool for biomolecule detection in food analysis and early

clincal diagnosis.

i 2017 Elsevier BV. All rights reserved.

1. Introduction

With the advancement in nanotechnology, surface plasmon res-
onance (SPR) has witnessed significant improvement and been
successfully applied in a wide range of fields, including biological
studies, clinical diagnosis and food science. As a compact, miniatur=
ized, potentially hand-held analytical instrumentation, fiber optic
surface plasmon resonance ( FOSPR) have gained increasing pop-
ularity since it was proposed by Jorgenson et al. in 1993 |1]. In
addition, FOSPR is a label-free and real-time analytical method [2].
Therefore, the FOSPR biosensors have been extensively used for
the derection of various biomolecules including proteins |3, anti=

* Comresponding authors at: West China School of Public Health, Sichuan Univer-
sity, Chengdu, China
E-mail addresges: yxbee2008@hotmalloom (L Yongein), yduandscuedu.cn
(D Yixiang)
! Both the authors contributed to this paper equally.

hrtpefidicdoborg] 1001016/ .snb. 201707174
0925-4005)0 2017 Elsevier BY. All rights reserved.

gens | 4|, oligonucleotides | 5], and metabolites | &]. As we know, SPR
is based on the principle that light stimulates oscillation of elec-
trons in the metal film and the electrons will form an electronic
field that exponentially decays into the surrounding medium in
the range of hundreds of nanometers | 7). The sensitivity of FOSPR
is mainly determined by the characteristics of metal film and the
change of the refractive index at the FOSPR surface |8-10]. The SPR-
active metal film deposited on the surface of optical fiber is basically
essential for the construction of a sensitive sensor. However, this is
usually difficult to achieve by traditional coating technology due to
the curved surface of the fiber | 11]. In recent years, a facile electro-
less plating method which is easy to perform in most laboratories
has been reported to provide a uniform thickness of metal film on
the surface of optical fiber [ 121 Therefore, it was considered an
appropriate method for the prepararion of a sensitive FOSPR probe.

The enhancement of refactive index changes at the FOSPR sur-
face is another key aspect to improve the sensitivity of FOSPR
biosensors. Various efforts have been dedicated to the design of
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Chen Zhou" + Haimin Zou'* - Chengjun Sun' - Dongxia Ren ' + Wei Xiong' - Yongxin Li'*

Received: 16 December 2017 /Revited: 30 lanuary 2018 /Accepted: 22 February 2018
i) Springererlag GmbH Germany, part of Springer Nature 2018

Abstract

Based on a novel signal amplification sirategy by catalytic hairpin assembly and displacement of G-guadruplex DNA, an
enzyme-free, non-label fluorescent aptasensing approach was established for sensitive detection of four tetracycline veterinary
drugs in milk. The network consisted of a pair of partially complementary DNA hairpins (HP 1 and HP2). The DNA aptamer of
four tetracycline veterinary drugs was located at the sticky end of the HP1. The ring region of HP'1 rich in G and C could form a
stable G-guadruplex structure. which could emit specific fluorescence signal after binding with the fluorescent dye and N-
methylmesoporphyrin IX (NMM). When presented in the system, the target analytes would be repeatedly used to trigger a
recycling procedure between the hairpins, generating numerous HPF1-HP2 duplex complexes and displacing G-quadruplex
DMNA. Thus, the sensitive detection of target analytes was achieved in a wide linear range ((=1000 pg/L) with the detection
limit of 4.6 pg/L. Moreover, this proposed method showed high discrimination efficiency towards target analytes aganst other
common mismatched veterinary drugs, and could be successfully applied to the analysis of milk samples.

Keywords Tetracycline veteninary drugs - Milk samples - Fluorescence - G-guadruplex - N-methylmesoporphynin [X - Catalytic
hairpin assembly

Introduction

In recent years, all kinds of food safety incidents have increased
the necessity for contaminant monitoring in food. Among var-
ious possible contaminants in food of animal ongin, antibiotic
residue caused by antibiotics abuse is considered to be one of
the important problems, and exhibits severe hazards to public
health [1=7]. Ingestion of animal-based food with antibiotics

Electronic supplementary material The onling version of this article
i https:Afdor.ong/1 0. 1007/5002 16-01 8-0981-2) contains supplementary
material. which 1s available to authorzed wsers.
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would increase bacterial resistance, decrease antibiotic treat-
ment effect for human diseases, and cause allergic reactions
[3, 8=10]. First discovered in 1948, tetracyclines are a group
of broad-spectrum antibiotics. They can act on both Gram-
negative and Gram-positive bacteria, atypical organisms such
as chlamydia and mycoplasma, and even protozoan parasites
by binding to the 305 bacterial ribosome or inhibiting protein
synthesis [11]. Tetracycline, oxytetracycline, chlortetracycline,
and doxycycline have been extensively used in aquaculture,
fruit crop production, and animal husbhandry as antibiotics
and animal growth promoters because of their broad spectrum,
low cost, and less toxicity [10. 12]. However, their overuse
inevitably leads to the accumulation in routing food products
such as milk [13, 14]. meat [10. 15], honey [16, 17]. and eggs
[1%, 19], which pose significant threats to human health.

In recent years, various approaches have been reported to
analyze tetracyclines, including high performance liquid chro-
matography with ultraviolet/visible (HPLC-UV/vis) detection
[20]. fluorescence detection [21]. and tandem mass spectrom-
etry (MS/MS) [10, 22], capillary electrophoresis (CE) [23],
chemiluminescence [24], microbiclogical inhibition test
[25], as well as enzyme-linked immunosorbent assay

';;J Springer
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1 | INTRODUCTION

Minggi Yang | Yicong Xu | Weina Chen | Xiaoli Zou |

A method of vortex-assisted dispersive liquid-liquid extraction coupled with gas chro-
matography and tandem mass spectrometry for the determination of nicotine and coti-
nine in urine was developed. Response surface methodology was applied to obtain the
optimum extraction conditions. In this method, Plackett=-Burman design was utilized
to evaluate the impact of five selected factors on pretreatment procedure. Then, three
main factors were optimized using a Box=Behnken design. The optimized method
showed good linearities at 1-2000 pg/L with correlation coefficients of 0.9998 for
nicotine and 0.9986 for cotinine. Recovery was 91.4=106 and 91.7-108% for nicotine
and cotinine, respectively. The intraday relative standard derivations of determina-
tion were 1.47-4.06% for nicotine and 0.41-3.16% for cotinine, and interday relative
standard derivations were 3.03-6.70% for nicotine and 1.64-6.38% for cotinine. The
method detection limits for nicotine and cotinine were 0.33 and 0.34 pg/L., respec-
tively. A total of 87 urine samples from smokers and nonsmokers were tested with
the proposed method. Urinary nicotine and cotinine were 23.0-6.67 x 10° and 18.4-
4.17 x 10 pgl(g-cr) for smokers and 1.31=286 and 1.39-131 pg/(g-cr) for nonsmok-
ers, respectively. The method is sensitive, suitable and reliable for the determination
of nicotine and cotinine in urine and meets the requirements for evaluating short-term
tobacco exposure.

KEYWORDS
liquid—liquid extracts

also a potential source of cardiovascular and respiratory dis-
eases [ 1]. Nowadays, smoking is one of the most serious pub-

The smoke of burning tobacco contains more than 60 carcino-
gens and numerous unknown toxic chemicals. Besides a crit-
ical risk factor of various cancers, tobacco smoke exposure is

Article Related Abbreviations: BBD, Box-Behnken design: ETS,
environmental tobacco smoke: PBD, Plackett-Burman design: RSM,
response surface methodology: VA-DLLE, vortex-assisted dispersive LLE
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lic health problems that cause millions of deaths each year all
over the world [2]. and environmental tobacco smoke (ETS)
exposure also attract people's attention, as well as effective
ETS exposure assessment is required to protect public health.

Nicotine, the primary bioactive composition in tobacco
smoke, is a significant factor of addiction to tobacco and other
tobacco products. While a part of nicotine is excreted directly
from human body, most of nicotine is metabolized in the liver

J Sep Sci 2018:41:2261=2268.
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ABSTRACT

A method using capillary electrophoresis-laser induced fluorescence (CE-LIF) for HSP70_hom gene polymor-
phism detection has been developed, which was applied to analyze the correlation between rheumatoid arthritis
(RA) and HSP70_hom gene polymorphism. The conditions of CE-LIF detection were optimized using DL-1000
DNA Marker, including the concentration of sieving matrix, separation voltage and the concentration of running
buffer. The whole genome DNA was extracted from 101 cases of RA and 58 control subjects, amplified by specific
primers for PCR, and then digested by Ncol restriction enzyme. The enzyme-digested products were detected by
the optimized CE-LIF method and the results were analyzed by logistic regression. Under the optimized condi-
tions of CE-LIF, DL-1000 DNA Marker was detected successively in the same day and the relative standard devi-
ations (RSDs) of migration time was 0.29%-0.41% There were 58 cases of TT genotype, 41 cases of TC genotype
and 2 cases of CC genotype in the case group; 34 cases of TT genotype, 21 cases of TC genotype and 3 cases of CC
genotype in the control group. After adjusted age and gender, no significant difference was observed in the dis-
tribution of HSP70_hom gene polymorphism between the case group and the control group (P> 0.05). The meth-
od of CE-LIF detection had the advantages of rapid analysis, high resolution and environmental friendliness, and
could be applied to the detection of gene polymorphism; HSP70_hom gene polymorphism was not significantly

© 2017 Published by Elsevier BV.

1. Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory, systemic auto-
immune disease characterized by chronic synovitis [1,2]. The onset of
RA causes obvious morphological changes in joint lining, including the
formation of an aggressive tumor-like synovial tissue that invades and
erodes cartilage and bone | 3], which can cause severe disability and in-
crease the mortality rate [4). At present, the disease has affected 0.5%~
1% of the population in the world [4,5]. The pathogenesis of RA is com-
plex and diverse, and its etiology has not been clarified clearly. Previous
studies |6) have indicated the factors such as environment, heredity,
hormone and infection are associated with RA. Among these, the genetic
factor is considered to occupy the possibility of 50%-60% |7]. RA's

Abbreviations: CE-LIF, capillary electrophoresis-laser induced fluorescence; RA,
rheumatoid arthritis; SNPs, single nucleotide polymorphisms; HSPs, Heat shock
proteins; PCR-RFLP, polymerase chain reaction-restriction fragment length

polymorphism.
* Corresponding author at: No. 17 Section 3, Renmin South Road, Chengdu, Sichuan
610041, China.
E-mail address: liyongxin@scueducn (Y. L)

hitp://dx.doi.org/10.1016/.microc2017.03.019
0026-265X/0 2017 Published by Elsevier BV.

genetic background is complex and involves the proteins encoded by
multiple genes which have important functions in regulating immune
responses |8). Genetic variations of multiple genes were associated
with RA pathogenesis, and single nucleotide polymorphisms (SNPs) of
the related gene loci is one of the most important factors [3]. RA is a het-
erogeneous disease, and remission is rarely achievable in most cases |4,
9,10]. Thus, exploration and application of susceptibility genes related
to RA has the vital significance for its early diagnosis and intervention
therapy, which also can prevent the patients from irreversible damage
in time.

Heat shock proteins (HSPs) are a large family of highly conserved
proteins [ 11]. They are synthesized in prokaryotic cells and eukaryotic
cells and secreted when exposed to heat, oxygen stress, and infections
|12-14). According to their molecular weight, HSPs can be divided
into HSP 60, HSP 70 and HSP 90 and HSP 100 [15). HSP 70 is one of
the most studied forms in all HSPs as it is foremostly stimulated under
stress [16]. It is encoded by HSP70_1, HSP70_2 and HSP70_hom genes
which are adjacent to tumor necrosis factor (TNF) gene and located in
the classlll region of major histocompatibility complex (MHC).
HSP70_1 gene and HSP70_2 gene encode the main thermal induced
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chromatography-mass spectrometry

=

Yu Wang™”, Sijing Liu", Qikang Pu’, Yongxin Li**, Xixi Wang", Yang Jiang®, Danni Yang",

a,Ce

Yi Yang®, Jinling Yang", Chengjun Sun

* West China School of Public Health, Sichuan University, Chengdu 610041, China
* Chongging Center for Disease Control and Prevention, Chongging 400042, China

© Provincial Key Laboratory for Food Safety Monitoring and Risk Assessment of Sichuan, Chengdu 610041, China

“ Chengdu Center for Disease Control and Prevention, Chengdu 610041, China
* Sichuan Center for Disease Control and Prevention, Chengdu 610041, China

ARTICLE INFO ABSTRACT

Keywords: A novel approach for rapid identification of three foodborne pathogens including Staphylococcus aureus, Vibrio
Microbial volatile organic compounds parahaemolyticus and Shigella sonnei in foods by solid phase microextraction (SPME) coupled with gas chroma-
Gas chromatography-mass spectrometry tography-mass spectrometry (GC-MS) was established. After cultivation 24, 18 and 20 h for Staphylococcus
Solid phase microextraction aureus, Vibrio parahaemolyticus and Shigella sonnei, respectively, the microbial volatile organic compounds
:‘:'""'“‘F (MVOCs) were extracted with a SPME device equipped with divinylbenzene/carbaxen/polydimethylsiloxane
Sienilarity metch (DVB/CAR/PDMS) coated fibers. The DB-1701P column was applied for separation of MVOCs. A total of 17, 13
(hromatographic fingerprint and 14 volatile organic compounds were identified as characteristic MVOCs of Staphylococcus aureus, Vibrio
parahaemolyticus and Shigella sonnei, respectively. Similarity of the MVOC chromatographic fingerprints for the
bacteria were calculated and compared, and the results showed that the established method is stable, re-
producible, accurate and has the potential to identify the three bacteria in food samples.
1. Introduction Family Planning Statistical Yearbook (2012-2016), Staphylococcus aureus

Foodborne diseases encompass a wide spectrum of illness and are an
emerging public health concern worldwide. A WHO report, ‘WHO es-
timates of the global burden of foodborne diseases’, presents that diar-
rhoeal discases are responsible for more than half of the global burden
of foodborne diseases. Diarrhoea is often caused by eating raw or un-
dercooked meat, eggs, fresh products and dairy products contaminated
by microorganisms, which can cause not only short-term symptoms but
also chronic conditions.

Among the pathogenic microorganisms of greatest concern in foods,
Staphylococcus aureus, Vibrio parahaemolyticus and Shigella spp. are ty-
pical. According to USFDA, an estimated 185,000 foodborne cases of
staphylococcal food poisoning, 89,600 foodborne cases of shigellosis
and 3600 foodborne cases of vibriosis form Vibrio
occur annually in the USA. According to the data in China’s Health and

caused 27-56 foodborne cases between 2011 and 2015 in China,
leading to 814 patients annually. Meanwhile, Vibrio parahaemolyticus
caused 72-147 foodborne cases and led to 1689 patients annually. The
contamination of Staphylococcus aureus, Vibrio parahaemolyticus and
Shigella sonnei in foods resulted in considerable food poisoning in-
cidents. The approach for quick detection of these three foodborne
pathogens plays an essential role in food safety monitoring. However,
the conventional methods composed of cultivation and biochemical
tests for detection of bacteria are still the most common approaches
today. A major disadvantage of the conventional approaches is time-
consuming, so they cannot meet the requirements of food safety mon-
itoring during the public health emergency.

Since 1990s, the microbial volatile organic compounds (MVOCs)
have drawn researchers’ attention as indicators of microbial growth in
human body, environment and foodstuff. The MVOCs are volatile

Abbreviations: MVOCs, microbial volatile organic compounds; S. a, Staphylococcus aureus; S. s, Shigella somnei; V. p, Vibrio parahaemolyticus; SPME, solid phase microextraction; GC=MS,
gas chromatographyemass spectrometry; PDMS, polydimethylsiloxane; DVB, divinylbenzene; CAR, carboxen; PA, polyacrylate; AMDIS, Automated Mass Spectral Deconvolution
Identification System; NIST, National Institute of Standards and Technology; TCM, Traditional Chinese Medicine
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DETERMINATION OF YERSINIA ENTEROCOLITICA IN
FOOD BY CAPILLARY ELECTROPHORESIS WITH LASER
INDUCED FLUORESCENCE DETECTION
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A duplex polymerase chain reaction (PCR )-capillary electrophoresis-laser induced
Sflworescence (CE-LIF) method was developed to determine Yersinia enterocolitica in
Jood sensitively, rapidly, and reliably. Two sets of primers were selected to amplify the
gemus-specific 16 S ribosomal RNA gene and ail gene associated with the pathogenicity of
Yersinia enterocolitica. The parameters of duplex PCR and the conditions for CE-LIF were
optimized. Under the optimum conditions, the PCR products of Yersinia enterocolitica
were determined within twenty minutes. Alignment analysis showed favorable agreement
with published sequences from GenBank, indicating that the primers were specific and
the PCR results were reliable. The method detected 16 colony forming units per milliliter
pathogenic Yersinia enterocolitica. The intraday precision of migration time of the DNA
marker and the PCR products were between 1.13 and 1.81 percent. In summary, a new
method combining duplex PCR and CE-LIF is reported for specific, semsitive, and
reproducible detection of Y ersinia enterocolitica in food with low sample consumption and cost.

Keywords: Capillary clectrophoresis; Duplex polymerase chain reaction; Laser-induced fluorescence;
Yersinia enterocolitica

INTRODUCTION

Although Yersinia enterocolitica (Y. enterocolitica) was first discovered in 1933,
it was not widely studied until recently (Fondrevez et al. 2014). Y. enterocolitica, a
Gram-negative, small rod-shaped bacterium, is ubiquitous in food, water, and other
natural samples and can thrive under refrigeration (Najdenski et al. 2012). Among a
large number of existing Y. enterocolitica bioserotypes, only a few are reported to

Received 29 October 2014; accepted 21 January 2015.

Address correspondence to Yongxin Li, #16, 3rd section of Renmin South Road, 610041 Chengdu,
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Color versions of onc or more of the figures in this article can be found online at www.tandfonline.
com/lanl.



Chromatographia (2015) 78:1191-1199
DOI 10.1007/510337-015-2931-x

Capillary Electrophoresis-Based Detection for Foodborne

Enteroviruses in Vegetable Samples

Jia Ruan' - Cheng Jun Sun'? - Fan Chen' - Chen Zhou' - Yuan Qian Li'? -

Ya Pan Liu' - Yong Xin Li'?

Received: 9 January 2015 / Revised: 16 June 2015 / Accepted: 19 June 2015 / Published online: 8 July 2015

© Springer-Verlag Berlin Heidelberg 2015

Abstract Foodborne enteroviruses such as norovirus,
rotavirus and astrovirus can cause gastroenteritis in chil-
dren under the age of five and infants. In this paper, a novel
and ultrasensitive method, combining reverse transcription
polymerase chain reaction (RT-PCR) with capillary electro-
phoresis laser-induced fluorescence (CE-LIF), is proposed
to detect three viruses in vegetable samples. The viruses,
including norovirus, rotavirus and astrovirus in vegetables,
were eluted using glycine buffer (pH 9.5), and concentrated
by 15 % polyethylene glycol 6000 (PEG 6000). The prim-
ers, targeting the specific and conservative sequences of
nucleic acids of the viruses, were synthesized and used in
RT-PCR reaction. The amplification products were labeled
with highly sensitive SYBR Gold, then separated by capil-
lary electrophoresis and detected by a laser-induced fluo-
rescence detector within 16 min. The intraday and interday
relative standard deviation of migration time for the DNA
Marker was in the range of 1.09-1.30 and 1.77-2.60 %,
respectively, while the detection limits of the three viruses
were as low as 1.33 x 107 copies mL™" for norovirus,
1.86 x 107 copies mL™" for rotavirus, and 1.40 x 107 cop-
ies mL™" for astrovirus. Meanwhile, the results of homol-
ogy analysis and specificity experiments showed that the
method had good specificity. A fried pickled mustard tuber

Electronic supplementary material The online version of this
article (doi: 10.1007/510337-015-2931-x) contains supplementary
matenial, which is available to authorized users.

B Yong Xin Li
lyxlee2008 @hotmail.com

' West China School of Public Health, Sichuan University,
Chengdu 620000, China

?  Sichuan Provincial Key Laboratory for Food Safety
Monitoring and Risk Assessment, Chengdu, China

tested positive for norovirus by the proposed method in an
outbreak which happened recently in Chengdu. This pro-
tocol demonstrated the possibility for rapid, sensitive and
specific detection of foodborne enteric viruses in vegetable
samples.

Keywords Capillary electrophoresis-laser induced
fluorescence (CE-LIF) - Reverse transcription polymerase
chain reaction (RT-PCR) - SYBR Gold - Enteric virus -

Vegetable samples

Introduction

Foodborne viruses are responsible for many severe out-
breaks of nonbacterial gastroenteritis, and are becom-
ing global public health problems. Rotavirus is the lead-
ing cause of diarrhea in children under 5 years old. It is
reported that 450,000-650,000 children died from rotavirus
diarrhea per year worldwide, and the annual infection rate
of these viruses in adults has been showing an increasing
tendency [1]. Epidemiologic studies indicate that the astro-
virus is also a significant cause of viral gastroenteritis in
children, whose prevalence rate is second only to that of
rotaviruses [2, 3]. In addition, according to the CDC sur-
veillance report, 49 % of foodbome diseases of known
causes in USA were attributed to norovirus during 2006-
2010. The situation is more severe in developing coun-
tries. Norovirus accounts for the death of approximately
200,000 children under 5 [4]. At present, these three RNA
viruses are the most prevalent causes of foodborne viral
gastroenteritis. The infected individuals exhibit high levels
of shedding (10°=10"" virus particles g~ of stool), which
can directly or indirectly contaminate foods and water and
cause disease transmissions by the fecal-oral route [5). In

@ Springer
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Rapid and sensitive detection of Cronobacter spp. (previously Enterobacter
sakazakii) in food by duplex PCR combined with capillary
electrophoresis-laser-induced fluorescence detector
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Avesche bmtory Cronoda1er SpR (ERtyodater WALAY) 6 a0 CIMCIRInE CPPOrunGlic pathogen with 2 40 30T mortakty
Recend 14 Ocraber 2012 rate i alants ad anmunocompeomend crowd resullag fom e consumpton of contamaated food
Accrgned 11 Jassary 2013 A nowel method for Seteclag (TonOx I P i food samgtes by duplen polymer 2o (M feacsn
Ao sthdude cosbunr 72 |ammery 2013 (ACR) i combunatson with Cpillay clectrophoress Liser aducrd fucerwence (CF LIF) detector hae
been developed. The pecilic grne sequences of 165275 rONA intersal transcrbed spacer (ITS) and the
Cantllary ok . _—y outer menteane protess A (OmpA ) of Cronsdacter spp. were amplibied by duplex POR The FCR products
were separated and dctermuacd senstively by CE - LIF willhen 12 nun The relatae stndard deviatons
e ———" of migration time for the detected DNA Sapments were 2.01-291% The detection lmit was 2 low
b — 25 16« 10" chuml. of Cromobucter spp. Besides, the specilicity of the method was verilied by 24 non.
Fomd semphen Cronodexter bacterial straims. A total of 120 commercial atant food formula were tested for the presence
of (ronodacter spp by wsang the projosed method Thes current study demonstiates that the combnatsca
of CE LIF method with duplex POR o raped sensilive and envirommentd iendly, and has the potentid
1o be adapted for the routane detechon of (Toneda 1 . ot od umpies To the best of our knowleder

this s the Best wse of CE-LIF lor the detection of Cronodacier spp.
Crown Copyright © 20173 Published by Elsevier BV. All rights reserved.
1. Istroduction are implicated with Cronobacter spp. [6.9] Some surviving paticnts

Cromobacter spp., which used to be called Enterobacter sokars.
ktt 5 a Gram negative bacillus and belongs to Enterobacteriaceae
family |1-3) This bacterium is 2 ubiguitous microorganism and
has been detected in nearly all environmental samples, including
soil, water and rivers, the guts of human and animals, and 2 wide
spectrum of food and food ingredients [4- 7). In 1961, Urmenyi and
Franklin reported the first two known cases of neomatal meningi
tis caused by Cronobucter spp. [2] Since then, this microorganism
has gradually attracted international concern. Cronobacter spp. is an

a-a-;'m crom prinmany smplhfe s MO
caner mewdeane protem A ITS 165 275 (ONA ssternal
* Comvenpendiog snben Tel: «86 28 5010010 fax: «86 2R 5500205
F ovenl abdors: ysew 20088sotsnad coms (V. X LiL

1570 8210/% - wee fooer muaser. Cromm
berge V dn dot g (10 101605 hroensb 201

may develop serious mental impairment and neurolomc al sequelac
after recovery. Besides, infections of Cromobacter spp. in adults have
been reported, especially among the vulnerable individuals such
as the elderly and the immunocompromised [10,11] Within just
the past decade, an increasing number of infection cases caused by
Cronobacter spp. have been reported worldwide [4.6.12] Moreover,
Cronobacter spp. exhibits extraordinary prolifetation force in food
due to its high tolerance to desiccation and osmotic pressure |13
Even very low numbers of Cronobacter spp. can cause the patients
to suffer from sevious injury and death. Therefore, it is particularly
imperative to establish a sensitive, rapid, and relable method to
idemtify this emerging microorganism of concern in foods.
However, the procedure recommended by US Food and Drug
Adminsstration (FDA) for isolation and idemtification of Cromobac-
ter spp. s Labor intensive and time consuming, isvolving several
steps of enrichment and isolation, followed by biochemical analy
sis that may take 5days or longer to complete | 1 4] Additionally, the
morphological characteristic of Cromobacter spp. is similar to that
of othet Enterobacter species grown on Vioket Red Bile Chucose Agar
(VRBCA), which would lead to inacourate results. Molecular assays
have proven useful as they offer an altermative means to identify
organisms rapidly and specifically from a wide variety of sources

© 20173 Ndshabed bry Einevter LV Al righes reserved.
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1 Introduction

Research Article

Microchip capillary electrophoresis

with laser-induced fluorescence combined
with one-step duplex reverse-transcription
polymerase chain reaction for the rapid
detection of Enterovirus 71 and
Coxsackievirus A16 in throat swab
specimens

Enterovirus 71 and Coxsackievirus A16 are the main pathogens causing hand-foot-mouth
disease. In this paper, microchip capillary electrophoresis with laser-induced fluorescence
combined with one-step duplex reverse transcript-polymerase chain reaction has been devel-
oped for the detection of Enterovirus 71 and Coxsackievirus A16 in throat swab specimens.
The specific reverse transcription-polymerase chain reaction amplicons labeled with SYBR
Orange were separated by microchip capillary electrophoresis and detected by laser induced
fluorescence detector within 7 min. The intraday and interday relative standard deviation
of migration time for DNA Marker was in the range of 1.36-2.94 and 2.78-3.96%, respec-
tively. The detection limits were as low as 2.06 x 10* copies/mL for Enterovirus 71 and 5
x 10* copies/mL for Coxsackievirus A16. No cross-reactivity was observed with rotavirus,
astrovirus, norovirus, and adenovirus, which showed good specificity of the method. This
assay was validated using 100 throat swab specimens that were detected by real-time reverse-
transcript polymerase chain reaction in parallel and the two methods produced the same
results. This study provided a rapid, sensitive and specific method for the detection of En-
terovirus 71 and Coxsackievirus A16, which make a contribution to significant time and
cost saving for the identification and treatment of patients.

Keywords: Coxsackievirus A16 / Enterovirus 71 / Laser-induced fluorescence /
Microchip capillary electrophoresis / Throat swab specimens
DOI 10.1002/jss¢.201500165

caused several critical epidemics and outbreaks worldwide
with significant amount of mortality [5-10).

Enterovirus 71 (EV71) and Coxsackievirus A16 (CoxA16) are
the members of the Enterovirus genus and Picornavirifae
family [1,2]. They are commonly associated with hand-foot-
mouth disease (HFMD) of children under 5 years old [3). Most
of the individuals infected with the two viruses usually present
with mild symptoms and are curable, while a few patients
will develop into severe complications, such as encephalitis,
pneumonitis, and circulatory collapse, which may ultimately
lead to death [4]. In recent years, EV71 and CoxA16 infection

Cormespondence: Dr. Li Yongxin, West China School of Public
Health, Sichuan University, Renmin Road 16, 610041 Chengdu,
China

E-mail: lyxlee2008 @hotmail.com

Fax: 86-28-85501275

Abbreviations: CoxA16, Coxsackievirus A16; EVT1,
Enterovirus 71; HFMD, Hand Foot Mouth Disease; MCE, mi-
crochip capillary electrophoresis; RT-PCR, reverse transcript-
polymerase chain reaction

© 2015 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

After children are infected by the two viruses with clini-
cal symptoms appearing, it is very important to get rapid and
accurate diagnosis results for taking precautionary measure
promptly so as to avoid widespread infection [11]. In addi-
tion, due to lacking efficient vaccine or antiviral drugs for
HFMD, control and management of this disease relies on
rapid identification of the pathogens [12]. When children suf-
fered complications associated with HFMD caused by EV71,
most deaths occurred within 24h. Therefore, rapid, sensi-
tive and accurate approaches for early detection of EV71 and
CoxA16 are critical for HFMD spread prevention, manage-
ment and surveillance as well.

Virus isolation and culture, immunoassays and molec-
ular methods are the major methods for EV71 and CoxA16
detection [13, 14]. Virus culture usually takes several weeks,
which is time-consuming and labor-intensive. For im-
munoassays, since virus particles accumulation probably
leads to antigenic determinant masking, antigen could not
be recognized by antibody accurately. Moreover, antigenic

www.jss-journal.com
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Migration of lead and cadmium in aluminum foil for food packaging under

standard and cooking conditions
YANC Chen —yu, TAN Xiao - shuang, LIANG Yu, TIAN Xin —yue, XIAN Xian — nan, LI Yong —xin
West China School of Public Health, Sichuan University, Chengdu, Sichuan 610041, China

Abstract: Objective  To investigale whether the indicators of lead and cadmium of food packaging aluminuim (ol meel national
standards and the contents of lead and cadmium in food packaged using aluminum foil under high - temperature cooking
conditions, and provide a basis for food safety related research. Methods The migration amount of lead and cadmium from
aluminum foil under specificd conditions was delermined. In addition, 1wo portions of the same [ood materials were laken, The
loods packaged with aluminum [oil and cooked al high lemperalure serve as the experimental group. The unprocessed [vod raw
materials were the control group. Graphite furnace atom ahsorption spectrometry was used to determine the contents of lead and
cadmium of foods in the two groups, and the contents of lead and cadmium in the experimental group and the control group were
slalistically compared. Results  The conlents of lead and cadmium of the aluminum foil samples lested in this study mel Lhe

requirements of CB4806. 9 — 2016 “Metal Materials and Products for Food Contact”, and P, and P for the measured

vadiaium
paired samples were greater than (.05, which showed that there was no dilference in lead content and cadmium content belween
the two groups, respectively. The lead content of 4 samples in the experimental group and 4 samples in the control group
exceeded the standards of CB 2762 - 2017 “Food Contaminant Limit”. Conclusion The contents of lead and cadmium of
aluminum foil samples determined in this study meet the national food safety standards; high — temperature cooking conditions
exhibited no effeet on the content of Tead and cadmium in foods packaged with aluminum foil; the use of aluminum foil as

conking malerials in the lake — oul markels has problems wilh excessive levels of lead and cadmium.

Keywords: Aluminum foil; High — remperature cooking; Lead; Cadmium
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Preliminary study on the migration risk of biophenol A for

plastic package of take — out food
GE Qiuo — yue, LENG Fang — qun, WANG Yu — jie, ZOU Xiao - 1i

West China School of Public Health and West China Fourth llospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract: Objective  To determine the migration of hisphenol A in three common take — ont fond packaging boxes by high
performance liquid chromatography — fluorescence detection, and to evaluate the migration risk, Methods — Polypropylenc
plastic { PP}, polysiyrene plastic ( PS ), and polystyrene foam plaslic lake — oul food packaging boxes were randomly selecled.
They were [ully immersed, and waler — bused and fatly lood simulation liquid were used for migration by reflux healing. The
soaking solution was then analyzed by high — performance Tiquid chromatography. Results  The detection limits were . 0025 ~
0. 0090 mg/T. in different food simulation solution and the spiked recoverics were 82. 2% - 112% , with the relative standard
devialions of 1. 55% —9.85% . This method was used o deleet the migration of bisphenol A from theee take = oul plastic
packaging boxes. No migralion of bisphenol A was delecled in water and 3% acelic acid as food simulation solution. The
migration of bisphenol A was detected in all sample materials when 10% ethanol solution as food simulation solution. The
migration of PS materials and foam plastic take — out hoxes was serions, and the rates of excceding the specific migration limit
( SMI} were 55.6% and 100% , respectively. In the lipid food simulation liquid, only the foamed plastic packaging material
has been delected the migralion of bisphenol A, and the rate of exceeding the SMIL wus 1009 . Conclusion When selling Lake
—oul loods, [ood packaging is nol slrictly classified for use, so the migration of bisphenol A cannol be elfeclively conlrolled. 1L
is necessary to strengthen the supervision of packaging materials boxes for take — out and regulate their use.

Keywords: high performance liquid chromatography; bisphenol A; take — out food packaging; migration
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Simultaneous determination of ten food additives in milk tea and fruit tea
by high performance liquid chromatography

LI Qiu —van, LI Jin —xing, QU Fei, DA Lan —hua, ZOU Xiao - 1i

West China School of Public Health and West China Fowrth Hospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract: Objective Lo establish a method for the simultaneous determination of 10 food additives in milk tea and fruit tea by
high performance liquid chromatography { HPLC) . Methods  The sample was adjusted to pH = 7 with ammonia, then
precipitated with 509% methanol, and finally vortex mixed for 2 min.  After filtering through a 0. 22 pm micvoporous filter, the
supernatant was injected into HPLC for analvsis. Cradient elution was applied for separation using methanol — ammonium
acetate solution as the mohile phase. ‘The target compounds were separated on a C ¢ column {250 mm x 4.6 mm, 5 pum) , and
detected by a diode avray detector. Results  The detection limits of the method were 0,010 — (. 080mg/T.. The average
recoveries of milk tea samples were 81. 2% ~ 108%: , and the relative standard deviations { RSDs) were 0. 160% — 2. 86 .
The average recoveries of fruit tea samples weve in the range of 82. 5% — 103%, and the RSDs were 0. 280% - 3.78%.
Conclusion The melhod is simple, fasl, sensitive and accurale. TU s suilable for the simullaneous delerminalion of 10
common food addilives in milk lea and (ruil leas T s found That some addilives are deleeled in popular milk leas and fruil leas
al different prices, bul none exceed the nalional hygienie limils.

Keywords:  TTigh performance liquid chromatography; Food additives; Wilk 1ea; Fruil 1ea; Popular beverages
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Determination of Aromatic Compounds Metabolites in Human Urine by Solid Phase Extraction-liquid
Chromatography-Tandem Mass Spectrometry  REN Jian-wei', LUO Xin-yue', ZHAO Xuan', WANG Xuan', ZHU
Jing', BIE Ming-jiang"’, LIU Jun-shan', CONG Xue', ZOU Xiao-li'". 1. Department of Laboratory Technology and Science
of Public Health, West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu
610041, China; 2. Editorial Board of Journal of Sichuan University (Medical Science Edition), Chengdu 610041, China
A Corresponding author, E-mail: zouxl_1113@163.com

[ Abstract] Objective To establish the method based on high performance liquid chromatography-tandem
mass speclromelry (HPLC-MS/MS) wilh solid phase extraclion (SPE) for simullaneous determinalion of the biological
metabolites of aromatic compounds, including N-acetyl-S-phenyl-L-cysteine  (SPMA), N-acetyl-S-benzyl-cysteine
(SBMA), p-nitrophenol (PNP), methylhippuric acids (MHA), p-Aminophenol (PAP), mandelic acid
(MA), phenylglyoxylic acid (PGA) and 1-hydroxypyrene (1-OHP) in urine. Methods After adding 20 uL of B-
glucuronidase and 1 mL ammonium acetate buffer solution in 1 mL of urine, the sample was digested in a 37 “C incubator
for 20 h, After digestion, the enzymatic hydrolysate was purified by PRIME HLB solid phase extraction column. The target
compounds were eluted with 4 mL of acetonitrile and blown to dryness with nitrogen, reconstituted with 0.20 mL of
methanol. Injected the sample solution into LC-MS/MS system for analysis after filtering with 0.22 um filter membrane.
LC separation was carried out on a reversed-phase C,, column (2.1 mmx150 mm, 3.5 pm}; gradient eluting was
performed at a flow rate of 0.2 mL/min. The water containing .1% formic acid was used as mobile phase A and methanol
was used as mobile phase B. The mass spectrometry was performed with multiple reaction monitoring (MRM) mode,
using alternating positive and negative ions, and internal standard curves were used for quantification. Results The
eight metabolites showed good linearity within the range of 1-100 ng/mL, with a correlation coefficients greater than
0.995, and the relative precision deviation (RSDs) was 0.050%-9.95%. The method detection limits (MDLs) of the eight
target metabolites were 0.011-0.12 ng/mL. The proposed method was used for urine sample analysis and the spiked
recoveries were 80.1%-114.0%. Conclusion The established method is quick, sensitive and accurate; it meets the
requirementof the biological monitoring of aromatic compounds for the general population and occupational population.

[ Key words] High performance liquid chromatography-mass spectrometry Solid phase extraction

Urine Metabolites of aromatic compounds Bio-monitoring
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HEEHN RAKREM A Red EIRELRA, BURSPIIE TT - 160 Ackpl 17 - 1) NFIEE, WERKIR voit EERR
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Deletion of yejE gene of Salmonella tyhimurium LT2 by

ARed recombination system
LI Bui, XIAO Jin —vu, LOU Li - ping, TANC Tian
West China School of Public Health and West China Fourth Hospital, Sichuan University, Chengdu, Sichuan 610041, China
Abstract: Objective  To construcl yeff gene deletion mutation ( TT = 54, AclpPAyefETT — 1) based on the allenualed
Salmonella tvphimurium ( TT — 16, ActpPTT — 1} with improved ARed homologous recombination lechnique, and lo lay Lhe
foundation of the subsequent research onthe function of yefE gene. Methods 1) Recombinant plasmid PKD46 was induced into
the attenuated Salmonella typhimurium{ TT - 16, AcfpPTT — 1} to obtain the recombinant recipient bacteria for the first round
(TT =51, AclpP PKI46 1T =1). 2} The homologons fragmenl of yejl gene construcled by PCR amplification lechnique was
cleetro = transformned into TT =51 and sclected on letracyeline agarplate. The posilive recombinants were recombinant recipicntl
bacleria of the fivst round { TT = 52, AclpPAyejB: 1 1etRATT =1}, 3) Recombinant plusmid PKD46 was imporled into TT - 52
and secondary recombinanl recepienl bacleria for the second round of recombinalion ( TT - 53, AclpPAyejE: @ tetRAPKD46 TT
—1) was obtained. 4) The secondary linear target fragment of the y¢jE gene obtained by PCR amplification was imported into
TT - 53, and the vejE gene deletion mutation { TT —54) was obtained by the sereening of tetracycline — sensitive plate. Results
Aller 1wo rounds of ARed recombination, yejKgenedeletionmulaniwasobtained andit can Dbe  identifiedbyPCR  and
scquencinglechnique. Conelusion  ARed recombination system bused on model bacteria ( Excherichia coli) is also applicable
o Salmonella. The complele knockout of a specifie largel gene of Salmonelle can be achieved through two rounds of ARed
recombinalion syslem.

Keywords:  Salmonelia; Homologous yecombination; Strain construction; vefE gene
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Sterilization Effeet of an Atmospheric Low 'l‘cmpcratnrc Plasma Jet on Candida albicans Biofilm  PU Qi kang %
LIU Si—jing' %, HHUANG Iuan'?, XIONG Jing—fei'*. ZIINANG Li**, FANG Zhit, WANG Chuan'*", 1,
Depariment o f Public Ilealth Laboratory Sciences West Chine School of Public Tewlth, Stchuan University ,
Chengdu 810041, China; 2. Researvch Center for Public Health and Preventive Medicine. West China School of
Public Health . Sichuan University . Chengdu §106041. China; 3, College of Elecirical Eungineering and Conirol
Science s Nunjing Tech University . Nanjing 210009, China
A Corresponding author. E mail: wangchuan{@ scu. edu. cn

[Abstract]  Objective  To evaluate the srerilization effect of new designed atmospheric low temperature plasma
jet on Candida albicans (C. albicans) hiofilm. Methods  C. a/bicans was grown into the logarithmic phase. and then
was added to polystyrene 24-well microtitre plate. The amount of germs were caleulated by viable plate counting 1o
determine the reproducibility of cach biolilm well, The germs i biolilm were treated by plasma [or dillerent
exposure time and then the survived gerins were quantified by plate counting. the dead cells were determmmed by
staining the bislilin with propidium iedide (P, and the utrasteuctural changes ol the germs i biolilie were
observed by transmission electron microscopy (TEM). Results When incubated [or 72 h. germs tightly
polvmerized and classical mature biofilm were formed. This atmospheric low temperature plasma jet could inacrivate
C.albicans biofilm within z short exposure time. (. albicans were 905 inactivated when trected 200 ¢ and 3% s of
plasma treatment reduced bacleria populations to undeteclable levels. With the increase of (reatment lime. enlarged
[luorescent positive area appearcd, and more bacteria died with the extending ol exposure. The TEM scanming
results showed that the new plasia jet inactvated C, albicans biolilm mainly via disrupting cell envelopes and then
leading the release ol ecellular caomponcents, thus resulting in loss of cell viability, Conclusion  Plasma generated from
atmospheric low temperature plasma jet could damage the cell structure of C albicuns and clliciently sterilize C,
albicans bioliln

[Key words] Atmospheric low temperature plasma Candida albicans Biofilm Sterilization
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[HEY B HRFOHNESNENEIZNE. LEAMESFE —BEFWEE (Liserie ivanovii ,
LD MR FIISE (Listeria monocytogenes . LNDIUB MR XN B E M MBS ERNRE. HiE HWESF L~
iy ZRLE THERRFEIM lacZ BRY Hy BENITRAN FAZERAEEARAGE LTEMETLOYRER L]
BAREN Llarhly HacZ IR RIA IMBORLLOYWEBEAREMK Llaralv Ay ER 2 HEARSHAE LI
ABFRE HepG2 MW RFEEN IER S REEEREMR RAW26L 7 AMEIEESD. R HEHEH Lla-
By iilacZ F LIAG RIv by IR ARSI SIEBAER : Llai iy 0By LV LI Ay 2 lacZ 35 HepG2 4R B 69 &5 0
FHBIARG 43 0 82)% (243 L% fla 41 LI BEERSRAO 741 0 404 (L 22 6 79Y%
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[xRE] SFEFHRKE 2EZTHRE LMBOLRE LIFODEX RHIEHE

Comparison of the Effects of TLO and LLO in Helping Listeria Adhere, Tnvade Cell and Intracellularly Multiply L7
Sijing", LIU Ting *  ZIHOU Yu chen'* . GUON{"* . ITUANG Huan'* . WANG Chuan 7. 1, Department o f
Public Health Laboratory Sciences . West Chinu School o f Public Tlealth . Sichuan University , Chengdu 810041,
China; 2. Research Center for Public Health and Preventive Medicine . West China School of Public Health .
Stchwan University . Chengdu 10041, China
2y Corresponding suthor, E-mail; wangehuan@@ scu, edu, en

[Abstract] Objective  To study the primeary lunction ol Ivanolysin O (1LOY and Listeriolysin 3 (LLOY and
compare the effects of these two hemolysins i belping bacteria adhere. invade cell and intracellularly mulniply.
Mecthods  The targeting plasmids carryving the upsiream and downstreanm scquences of =hly and lacZ gene sequence
or Alv gene scequence were constructed, Then two recombmant strains, the ILO deletion strain LIAFALy 11 fucZ and
LLO compensative expressing strain LIAARIv DAy, were constructed by plasmid targeting recombinant techniqgue.
The adhesive and invasive ability of LIAi by 0 hly. LT and LIAZ By 17 lucZ were evaluated in HepG2 cells, and
their mtracellular multiplication abilities were evaluated in RAW261, 7 macrophages, Results  Genorie sequences of
the recombinant strainsg were as expected. The adhesive rate of LIAFALy f0 Aly. LI and LIAFhiy 1 lacZ were
(3,430, &2) M. (3.43=1L 50 % and (3. 411, 12)% respectively. and the invasive rate were (|, 7420, 46) M.,
(1,22 10,750 % and (1. 35 0,480 ¥ respectively, Dilference in adhesive and invasive rates showed no signilicance,
Among three strains. LIArAly 22 lacZ showed the lowest mracellular prolileration rate, and LIAHy 10 Aly
possessed the highest mtracellular proliferarion rate in RAW264. 7 macropliages. Conclusion  The intracellular
multiplication ability of LT s related to TLO. Deletion of TLO induces a distiner decrease in intracellular multiplication
for LI, Compared with TLOL LLO shows a stronger ability in helping the bacteria escape [rom the phagosonwe into
the host cell eviosel.

[Key words]) Listeria ieanuvii Listeria munocytogenes Listeriolysin O Ivanolysin O
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[EE] BN iTMERDRBITEER R2660c Ru2480c Re3875 1 Rosdtde HABERURESZEANEER
MORMEFEZMBRERRERRUENIENIR. AF B Ro2i60c Re24600,Re3875 f Re3804c EE P
BRUBHROEBENFEER(RER nwee)  REHRZRARE pEASY-Blunt E1 R EZSREAERBEINEN
MWARATY .2 SDSPAGE M Western blot EEE AALNREMREARR/NE CLISA KRN RENRN
BEEAMEE : 2EREFNMNEMNEFAEHE REMHCHEIEEZRNERERE. £8 BIIMETHERR
AERNREBE mee WRETRAFRLLSDS PAGE fl Western blot ER R, REAFYEMNENANCE . AF/ES S
FRER 1L 3X10 WANER:ELISA RS NENERFEE ERRB\BBHABBMLR 1 81 920:
MEEMBELIRERRP NEREOHKCHARLREEL nv MREMEIRE. S8 HAMREHAEL LR
EEE mv . ZREEAVESNESEERGERAMIRERRENE JEREREENNTEES.

[X8E] SERoRITE ZME  Ro26500 Re2I60c Re3S?h  Res80le HBBERA

DOT:10.13464/j scuxbyxb.2019.04 310
Prokaryotic Expression and Immunogenicity Analysis of a Fusion Protein Containing Cell Epitopes of Mycobacterium
tuberculosis Rv2660c. Rv2460c, Rv3875 and Rv3804c Genes 7ZHQOU Yu zhen'™ . LIU 8i jing' ", TANG Ming
yuan®*, JIANG Gong—~vu® ', WANG Chuan® *=, |, Depurtment of Public Heulth Laboratory Sciences . West
China School of Public Tealth . Sichuan University . Chengdu §10041, China: 2. Kewarch Center for Fublic
Health und Preventive Medicine , West China School of Public Health . Sichuan Untversity . Chengdu 810011,
China
2y Corresponding cauthor, E-nuail: wangehuan@@scu, edu, en

[ Abstract] Objective  To analyse the lmmunogenicity ¢l a [usion protein containing cell epitopes of
Mycobacterivm tuberculosis genes Ro2660¢. Ro246800. Re3875 and Ru3804. and to evaluate the [easibility of using it
as a novel rarget antigen for developing mult-stage T vaccines. Methods  Cell epitopes of Re26680c. Ro21600.
Re3&75 and ReA804e were fused in series (o form 2 new antigen gene (named mse). Then mse was cloned imo the
prokaryotic vxpression veetor pEASY-Blunt E1. The {usion protein msv was expressed by pEASY-Blumt E1 under
the induction of isopropyl B d thiogalactoside (TPTG. Purified the protein by affinity chromalagraphy and identified
the protein by SDSPAGE and Western blot,. To cevaluate the immunogenerty of the protein. the mice were
immunized with the purified fusion protein. and the titer of the antibody in mice serum was evaluated by ELISA,
Besides. splenoeytes of immunized muce were separated and splenocytes prolileration was determined under the
stimulation ol the protein, Results  The prokaryvotic expression plasmid carrving mse gene was constructed
successlully and msy protein could be expressed by the plasmid under the induction of TPTG. SDS-PAGE and
Western blot results confirmed that a purified protein (relative molecular mass was 41. 3 X 10°) was ohrained.
TLISA result indicated that the dter of the antibody in msv immunized mice serum was about 1 ¢ 81 920, The spleen
lvmphocvie prolileration assay showed that aflter immunization with msv protein. signilicant prelifcration of anugenr
sensitized lyvmphocyles was observed. Conclusion  The fusion protein msv was successfully expressed and purified,
which can induce humoral and cellular immunity in mice, T may be used as an antigen component [or the
development of T13 vaccine in the future,

[Key words]) Mycobacterivm tuberculosis Multstage Rw2660¢ Re24160¢ Ru3875
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METE. R FooZEHANRASRE R LR A 0. 011 pe/L ~ 1.4 we/L, AR 0l (5 4 75. 8% ~ 118% ,
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Determination of 21 trace elements in urine by inductively

coupled plasma — mass spectrometry
WANG Wen —jia” JZHU Jing, YANG Wing — qi, WANG Yan. YUAN Yue.CHEN Wei —na, YONG Li.
ZHOU Ding — you , ZENG Hong — van , Z0OU Xiao — Li
* Technology and Science of Public Health ,West China School of Public Health and West China
Fourth Hospital [Sichuan University , Chengdu  Stchuan 610041, China

Abstract: Objective To csiablish a method based on dircet dilution = 1CP = MS for analysis of 21 trace clements in urine, and
Lo apply il 1o the assessment of pupils” exposure in a cerlain area. Methods 440 urinary samples from primary school pupils in
ane region were eollected. The urinary samples were diluted § times with 2% nitrie acid =0, 1% cthanol solution, and the 21
race clemenls were analyzed by 1CP — MS. Results  Good Tincaritics were oblained for the 21 clements within their Tincar
ranges. The Thinits of detection were from G011 pa/L 1o 1.4 pg/L,und the spiked recoveries were from 75.8% (o 118% . The
detected values of the elements in quality control urine sample were in the range of the given values. In the 440 urine samples,
arsenic and stronlium were deleeted in higher level and some of them were higher than the Biological Exposure Index( BED) of
ACGIIL Conclusion  The proposed incthod is accurale and reliable. The high concentralions of arsenic and sirontium in
drinking waler might cause the high clemental levels inurine. U indicates that the health risks caused by drinking waler exist in
the region . and lurther rescarch is needed Tor comprehensive evaluation,

Keywords: Flement; 1GP: MS: Lrine
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BICEEXETNRERRETHAETET. 88 EXREAZTREVHFKEARESEBEEHKAEERNEMR.
BETHABFETEL 030100 000 pg/l. BEINEM B . AEEERD IR 0 007 6 pg/g fl ¢ 004 4 npgip. H
BABABEENT 10%. ERMRERER 8L 04 ~102 0%, 602 FIRELRFRPERF_FHAZALER
FHRBEETHMAETRIRERN 0 0200 260 we/g 0 001 0 068 0 pe/e. _FRBBRARAPHEET
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Detecling Nicotine and Cortlinine in 1lair by Ilydrophilic Interaction Liguid Chromatography Tandem Mass Spectrometry
ZHU Jing . REN Jian=wei. YANG Ming-yi. WANG Yan. LIU Xueo ZOU Xiao-li™. Department of Public
ITealth Laboratory Sciences« West China School of Public [lealth . Sichwan University . Chengdu 810041, China
2y Corresponding author, E-mail; zoux|_1115@ 163, com

[Abstract]  Objective  To develop 2 method for detecting nicotine and cotinine i hair by hydrophilic
interaction chromatography tandem mass specuomelry,  Methods  Hair samples were hydrolyzed in sodium
hyvdroxide solution belore extraction with dichlorometliane,  The sanmples were blown w dry with nitregen and
dissolved with mobile phase. The [iltrate of the samples was jected nte a chromatographic-mass spectrometry
systern for analvsis. The separation was performed by a hydropbilic coluran. with which methanol 0. 1% ammonia
wits used as the mobile phase. The quantitative deteetion of Nicotine and Cortinine was carried out with electran
spray ionizationc-iriple quadrapele mass spectrometry, The established method was used for detecung nicotine and
cotinine in 902 hair samples of pregnant women and 31 hair and urine samples of volunteers. Results A standard
curve was drawn for the established method of hydrophilie hiquid chromatography tandem mass spectrometry, Good
lincarity was obtained [or detecting nicotine and cotinine in the range of 0. 030-140, 000 pg/L, with a detection linit
(MDL) ol 0.007 § pg/g and 0, 004 4 pug/g, respectvely, The wter-dey and intra-day precisions reached a level of
less than 10%. The recoveries of the spiked samples ranged from 1. G4 o 102, ¢, Abour €. 020 0, 260 ugig
nicoune and 0, 004 § 0, 069 0 pg/g cotimne were detected in the pregnant women without expasure to sceondhand
smoking (SHSY, compared with 0. 025-0. 350 ug/g nicotine and 0. 005 6-0, 085 0 pg/g cotinine in those exposed 1o
SHS. Nicotine and cotinine were alzo found in the hair and urine samples of volunteers. which were correlared with
smoking (P=20. 03). A dose response relationship were found hetween smoking and hair nicatine. Conclusion The
proposed method is accurate and sensitive {or detecting nicotine and cotinine i hair samples, Hair nicotine can be a
specilic blomarker for assessing exposure to tebacco smoking.

[Kcy words] Nicotine Cotinine Hydrophilie interaction chromatography tzndem mass spectrometry
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RE: BM BIRBPELTHEEMNBESIOREGEE - SEAIE(LLPLC - MS/MSYNEAE. Ak REZS
BRMRIRCHNEBET - d, SEIERE - d, KRG, 5SIA UPLC - MS/MS 2B 247 LA Waters ACQUITY UPLC
HSS T3 G BIEAE{ 50 mm x 3.0 mm, 1.8 um) BB, BEEH 0. 1% KUKIERENE, BEER. FHRA 0.2 ml/min; B4
FEFARZREENERGN, AATREEEEZ. FR% EBETHRIERE 1.0~ 1000 ng/m RERNLEERIT.
FEEER DB 0.28 # 0. 32 ng/ml; EEFRD B9 0. 93 1 0. 98 ng/ml; JIFREIWRER B0 86. 3% ~101% 1 81. 2%
~102% AEFITERZED B 1.08% ~6.01% 70 1.22% ~2.33% . 8 ZAHRR. R, IGEEHE, T2HB,. T8
ABAS R E BRI AERERNSE.
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Nicotine and cotinine in urine detected by ultra — high performance
reverse — phase liquid chromatography - tandem mass

spectrometry with isotope dilution
YONG Li' , YANC Ming — qi, WANC Yan, ZHANC Bei — bei, WANC Li — mei, MAO Qi — pei, REN Lin, ZOU Xiao - li
" Department of Taboratory Technology and Science of Public Tealth, West China School of Public Tealth and
West China Fourth Hospiial, Sichuan University, Chengdir, Sichuan 610041, China
Abstract: Objective  To establish a determination method for nicotine and cotinine in human urine by ultra — performance

liquid chromatography tandem mass spectrometry { UPLC — MS/MS) . Methods  Diluted with water containing isotope —
labeled nicoline — d, and cotinine — dy, the sample solulion was injecled inlo UPLC — MS/MS for analysis. Separalion was
performed on Waters ACQLITY UPLC HSS T3 € column {50 mm x3.0 mm, 1.8 p.n'l) with gradient clution. The mobile
phase was consisting of methanol and 0. 1% ammonia. And the flowrate was .2 mL/min. Positive ion scan and multiple
reaction monitoring { MRM)} mode were used for monitoring, and internal standard curves weve applied for quantification.
Results  Good linearily could be oblained in the range of 1.0 ~ 1000 ng/ml.. The delection limils of nicoline and colinine were
0.28 and 0.32 ng/ml., and the quantitation limils were 0,93 and 0. 98 ng/ml., respectively. The recoveries of the spiked
wrine samples were 86.3% ~ 101% and 81.2% ~102% , respeclively. The RSDs of the method were 1. 089% ~6.01% and
1.229% ~2.33% for nicotine and cotinine, vespectively. Conclusion This method is rapid, sensitive, convenient to operate
and aceurale in quantilication. TLis suiluble for the delermination of nicoline and colinine in urine, which provides a deleclion

method for investigaling human lobaceo exposure.

Keywords: LPLC — MS/MS; lsotope dilution; Urine; Nicotine; Cotinine
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Determination of volatile flavor components of Zhuyeqing
Tea by SPME - GC/MS coupled with PCA

CHEN Jing, MAO Qi = pei. SUN Cheng - jun, LI Yong - xin

West China School of Public Health and West China Fourth Hospital, Sichuan University . Chengdu , Sichuan 610041, China
Abstract : Objective  To establish a method for the determination of volatile flavor components (VFCs) of Zhuyeqing Tea by
SPME - GC = MS,and 10 explore the characteristic flavor components of the tea samples by using principal component analysis
(PCA) . Methods The GC = MS conditions such as programmed temperature, carrier gas flow velocity . solvent delay time and
SPME extraction conditions including fiber type, extraction time and temperature were systematically investigated. The optimum
parameters were obtained. The VFCs of Zhuyeging Tea were analyzed, and their charmacteristic volatile flavor components were
extracted by PCA. Results 109 species of VFCs were identified, mainly including aleohols, aldehydes, ketones, esters and
alkanes. Conclusion The VFCs of Zhuyeqing Tea can be effectively extracted  isolated and detected by SPME - GC = MS, and
PCA is helpful to comprehensively evaluate the characteristic flavor substances of green tea and can be used for the
identification of tea.
Keywords: Solid - phase microextraction ; GC = MS: Zhuyeging Tea: Volatile flavor components ; Principal component analysis
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Methods of reducing acrylamide content in potato chips
XU Jin - chuan, KUANC Cuo - peng, YANG Ji — cheng, LV Xin, LIU Xue, ZENC Hong - van
West China School of Public Tlealth and West China Fourth Hospital, Sichuan University, Chengdu, Sichuan 610041, China

Abstract: Objective  To explore ways 10 reduce aervlamide content in fried palalo chips. Methods  Polalo chips were (ried al
180°C for 3 min after different pretreatments( no pretreatment, blanching, defatted chickpea tlours solution soaking, blanching —
defatted chickpea flours solution soaking) , then the content of acrylamide was determined by HPT.C. Results  The level of
acrylamide in Iricd polalo chips of blunching — defatted chickpea flours souking group was the lowesl According 1o the level of e
=0. 05, the content of acrylamide in blanching — defatted chickpea flours soaking group was significantly lower than blanching
group and defatted chickpea flours soaking group{ P < 0. 05) , which showed that there was a significant difference in the
acrylamide conlent in fried polato chips belween the single action amd joint action. Conclusion  Compared with the single

action, the blanching — defated chickpea Mours solution soaking treatinent can betler inhibil the Tonmnation of acrylamide in fricd

petato chips.

Keywords: Fried potato chips; Acrvlamide; [IPLC; Blanching; Defatted chickpea flours solution; Joint action
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Determination of 5 aminoglycoside residues in milk by matrix solid phase
dispersion-hydrophilic interaction chromatography-tandem mass spectrometry
WANG Lian', LIL Shaogiong®, YANG Bixia®, ZENG Hongyan®
(1. Chengdu Centre for Disease Control and Prevention, Sichuan Chengdu 610041, Ching;
2. Xian Weiyang Cenlre for Disease Conlrol and Prevenlion, Shaanxi Xi‘an 710016, China;
3. Xaan Centre for Discase Control and Prevention, Shaanxi Xian 710068, China;
4, West China School of Public lealth, Sichuan University, Sichuan Chengdu 610041, China)
Abstract: Objective

inleraclion chromatographyvHandem mass spectrometry. Methods

To establish a nethod for determination of 3 aminoglyeoside residucs in milk by hydrophilic
The sample was extracled by malrix solid  phase
dispersion with silicon and elhylenediamineletraacetic acid disodium salt, Afller the elution using 0. 19 formic acid, the
sample was detecled by hydrophilic interaction chromatography<andem mass spectrometry. The conditions of clution for
mobile phase and analysis for mass spectrometry were oplimized. Results  The recoveries of three spiked were al 63, 7% —
96, 5% and the relative stundard deviations of delection were al 4, 3% 8. 6% (n=6). The limils of quantificalion and
deteetion were 8 0-80 pg/kg and 2. 525 pg/ke. Conclusion  The method is simple, aceurale, sensilive and il can meel
the delermination requirements of drug residucs in foods.

Key words: Liquid chromatography-andem mass spectrometry; hydrophilic interaction; malrix solid phase dispersion;

animal derived food; aminoglycoside; milk; velerinary drug residues
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The Detection of Micro RNA346 Gene Polymorphism by Capillary Electrophoresis
SUN Cheng—jun®?®, ZHOU Chen'. WANG Li-mei' . LI Yong-rin®*"
Public Health .

EKNEMERT R

REN Dong-ziu's CAOYi-fun',
1. Depariment of Lahoratory Science in
West China Schaol of Public Health . Sickhuan Universizy . Chengdu 810041, Chinay 2. Provineial
Ken Laboratory o Food Sa fety Monitoving and Risk Assessment of Sichuan . Chengdu §10041, China
A Corresponding author, E-mail; lyxlec2008@@ hotmail, com

[Abstract]

Objective  To develop a method for the detection of micro RNA31E gene polymorphism by

capillary electrophoresis (CE). Methods The genome DNA was extracted with the kit ol blood/ cell/issue genome
DXNA extracuon. then micro RNA346 gene was amplilicd by PCR, digested by BeiT130 | restricuion enzyme and
deteeted by CE. The conditions tor CE separation were optimized. Samples from rheumatoid arthritis paticats and
healthy persons were detected vnder the optimal conditions. Results  Under the optimized experimental conditions
ol CE (sieving medium mass concentration was 10 g/1. and the separation voltage was 12 kW), the detection of the

ar

digested products of microRNA31E gene could be completed within 25 win. The itra-day relative standard deviation
(RSLY of the methad was ¢, 413%-0. 63% and inter-day RSD was L. 19%4-1. 58 %. Semples from 96 rheumatoid
arthritis patents and 43 healthy persons were znalyzed by the proposed method. The results showed that only micro
RNAZ1A | type was detected but micre RNASAA || type wasn”™t, Conclusion  This nicthod is casy (o operate, and
has the advantages of high elliciency. last speed. less sample consumption and high automation level, This method
1s suitable for the determination of RNA gene polvmorphism of mirco RNA,

[Key words]) Micro RNA315 Rheumatoid

Caupillary clectrophoresis (CE) Gene polymorphisn

arthritis
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Determination of nitrite in food and water by solid—phase extraction

coupled with spectrophotometry
WANG Yun, LIN Xouan—ying, CHEN Yan—yu, ZIIANG Chu—yun, XL Yi—cong, ZOU Xiao-li

Department of Health Inspection and Quarantine. West Chine School of Public Health, Sichuan University, Chengdu. Sichuan
610041, China

Abstract: Objective The aim of thiz study was to establish a rapid method for the determination of nitrite in salted

vegelable, meal products, sall and water by solid=phase extraction {(SPE) coupled with spectrophotometry, Methods Saluraled

borax solution were added into lg of mashed food sample and kept in boiling water bath for 15 min. After the sample solution

was (iltrated and purificd with 0.22 wm organic (iliration membrane and PRIVIE LB SPE extraction carlridge Lo remove

protein, grease and other organics, the extractant was measured at 538 »m by spectrophotometry based on the colorimetric

reaction in which azo dyes can he generaled with sulfanilic acid and N=(1=naphihyl} cthylenediamine. The water sumple was

measured by spectrophotometry after being filtrated and purified with the filtration membrane and SPE cartridge. Results A

good lincarily was obluined in the runge of 00080 pwg/ml-0.500pmg/ml for nitvite. The Timit of detection (10D} was caleulaled

by 3 times standard deviation of repeated blank measurements. When 8 ml of water sample and 1 g of solid sample were

laken for analysis, the LODs were 0.0032 mg/l and 0.13 mglkyg, respeetively. The relative standard derivalions (R8Ds) were

0.38% -4.67% . The spiked recoveries were 93.3% -98.4% . 88.5% —102% . 97.29% -103% . and 95.6% -98.6% for salted

vegelables, meat products, sall and water sample, respeciively. Compared with the standard method, the relative deviations

were 1.01-5.31%. Conclusion The method is simple, rapid. accurate and suitable for the determination of nitrite in water

sample, sulled vegelable, meal products and sall.

Keywords: Spectrophotometry; Solid phase extraction; Nitrite
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Preliminary study of the status of organophosphorus pesticide pollution in

Funan rivers in Chengdu, China
LIL Lin®, JIJANG Yang, YONG Li, Cl Ren—la—mu, CHEN Ya-ling. LI Yong—xin, SUN Cheng—jun
"West China School of Public Health, Sichuan University, Chengdu. Sichuan 610041, Chine

Abstract: Objective To study the distribution and characteristics of 11 frequently used organophosphorus pesticide residues
in Funun rivers in Chengdu, and lo analyze the reasons ol organophesphorus pollulion in the river waler. Methods The
organophosphorus pesticides in water samples were detected by multi —walled carbon nanotubes solid phase extraction
coupled with high performance Tiguid ehromatography —mass spectrometry. Results A lolal of seven organophosphorus
pesticides were detected in 34 water samples from 17 sampling sites, with the concentration range of (0.318-211)x107 pg/l..
The frequently delecled organophosphorus pesticides were omethoutle, dimethoale, chlorazophos and chlorpyrifos, bul they
were all within the national and the EU standard for pesticide limits in surface water. Coneclusion According to the
delermination resulls of the organophosphorus pesticides in the waler samples of Funan rivers and the geographical locations
of the sampling sites, the organophosphorus pesticides have been detected mainly in parks with lush vegetation or near
transportation hubs, as well as in sampling siles with frequent human activilies. In comparison with the delection resulls of
organophosphorns pesticides in other rivers at home and abroad, the pollution condition of organephosphorus pesticides in
Funan rivers iz relatively lower. and the conlents of organophoesphorus pesticides delecled didn 't exceed the national
environmental quality stanclard of surface water.

Keywords: Funan rivers; Organophosphorus pesticides; High performance Tiquid chromatography —mass spectrometry; Waler

pollution
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WE: BN BT ASMERNPM, ) BXE A NSRRERIE - ZOLNEE, R TFRETmAS@EEM ry, ;)
B BPA KOZE. 75k DABSSF R4 AN, RS IM, AR 100 L/min BOFREESERAF 24 h. BAESR
0. 1% % - PEEFRIER C/MEEHEZEE, B 0. 1% &7K - BPEgikhR, SERE pH 2 ~3 5, C18 BIiEFE( 250
mm x4, 6 mm,5 pm) D8, BRFERN( Nex =227 nm, hem =310 nm) . R 72 0.001 pg/ml ~0.020 pg/ml SEERE
TAF2H v =5.39 x10° + 5146, X REBATF 0. 997, AFERHEER 3.0 x 107" pg/ml, EEFREHR 1.1 107 pg/ml, §
RAQHE R 200 pe/m’ { BIAE 1/8 D4F) , IAREIURER S 94. 9% ~104. 8% , RSD 35 2. 84% ~9.23% . FIAAZRNT
20 MR ETT AR R, WSNE A SESTEIE <200 ~4 654 pe/m’, FHEZEN 1455 pg/m’. FiIL FER
HES, EHES WERE, ERTAREPATRYDNE A Q0. KD ASHETRYFNER ANSESTH
EERRERMEEEILR.S N E&E, BRETHENIREE.
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Determination of bisphenol A in atmospheric fine particulate matter ( PM2. 5)

by high performance liquid chromatography with fluorescence detection
WU Kun = peng’ , WANG Gui = min, LLO Jia, CHEN Wei = na, JIANG Yang, SUN Cheng = jun
West China School of Public Health, Chengdu, Sichuan 610041, China

Abstract: Objective 'lo establish a high performance liquid chromatography { HPLC} with fluorescence detection for the
determination of bisphenol A { BPA) in atmospheric fine particulate matter { PM2. 5}, and to apply it to the determination of
BPA in atmospheric PM2. 5 collected from Chengdu, China. Mcthods — Class fiber filter paper was used as filter material, and a
medium [lowrale sampler was used lo sample conlinuously [or 24h al a [low rale of 100L/min. BFA in the [ilier paper sample
was extracted ultrasonically with 0. 19 hydrochloric acid = methanol, eleaned = up with C18 cartridge and cluted with 0. 1%
ammonia — nethanol. After the pH of the sumple solution was adjusted 0 2 =3 with hydrochloric acid, it was separated by C18
column, and deteeted by high performance liquid chromatography with iToorescence detection { Lex =227nam, Lem = 310n0m)
. Results  The regression equation was v = 5. 39 x 106x + 5146, with the correlative cocfticient of 0. 997, The detection limit
was 3.0 x 107" mg/ml, and the quantitative limit was 1. 1 x 10 ¥ mg/ml The lowest detectable concentration was 200 pg/m’
{ for 1/8 filter paper sample) , and the recoveries were 94. 9% — 104. 8% with the RSDs of 2.84% —9.23% . BP’A in 20
samples of atmospheric fine particles collected in Chengdu was determined by this method. The contents of BPA were in the
range of 200 — 4634 pa/m’, wilth the average conlent of 1455 pg/m’. Conclusion  This method has high sensilivily, good
aceuraey and low detection limil, 1Uis suitable for the determination of bisphenol A in atmospheric line particles { P 2. 5) . The
conlents of bisphenol A in fine particulate matter in Chengdu are higher than those in developed countrics such as Japan and the
United States, as well as in Beijing, Guangzhou and Hong Kong, but lower than the reported value in India.

Keywords: Atmospheric fine particulate matter { PM2. 5) ; Bisphenol A; High performance liquid chromatography; Fluorescence

detection
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Simultancous Determination of 9 Natural Ingredientsin Functional Food for Anti hangover and Hepatoprotection by
Iligh Performance Liquid Chromatography — ZOU Iai-nin', ZITOUT Chen', SUN Cheng—jun', LT Yong-rin',
YANG Xiao-song®« WEN Jwn® . ZENG Hong-vyun =, 1. Depurtment o[ Public Health Luboratory Sciences , West
China School of Public Hewlth . Sichuan Unicersityv . Chengda 610011, China; 2. Chengdu Center for Disease
Control & Pregention, Chengdu 810647, China
2 Corresponding zuthor. E-natl; zenghongvan®408(@ 1534, con

[Abstract]  Objective  To develap a rapid method ol high perflormance liquid chromatography coupled with
variable wave length UV derection for simultaneous derermination of 9 natural functional ingredients ineluding
puerarin, silvmarin. quercetin hydrate, schizszndrol A, curcumin. tnshinone | o tanshinone || A, cryptotanshinone.
and dihydrotanshinone | in [unctional {ood lor anti-hangover and hepatoprotection, Methods  The samples were
wltrasonically extracted with 90 20 cthanol (V/V) and centrifluged at 10 000 r/win lor 10 min prier to HPLC
analysis. The nine rarget analytes were separated on a Cjo column with gradient elution using methanol and water
(The pIT value was adjusted 1o 2.5 using TLPOY) as the mobile phase, Qualitative analysis was carvied out using
retention times of the chromatographic peaks. whide the external standard curves were established [or quantification,
Results  Under the optimal analytical condirions. the peak arca o cach analyte and [ts concentration hed a good
correlation within (he linezr renge (4220, 998). The himits of detection and quantification of the method were 0. 38
073 mgike (S/AN—3) and 1. 27-2, 43 myg/ kg (S/N—10) . respeetively, The spiked recoveries of the analytes were
88, 9%-1035, 24, and the relative standard deviatinns were L. 3%-3. 74, Conclusion  The method [or the
determination of & functional mgredients in fuactional foed for ant-hangover and hepatoprotection wzs proposed for
the first time in this siudy. The resulis showed that it could meel the requirement of routine analysis and quality
control and cvaluation,

[Key words] High perlormance liquid chromatography Puerarin Querectinhydrate Silymarin

Schisandrol A Curcumin Taushinone
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BE: BN BIRNSWEBFPATRPILER RIER JREFILER.
FRIFREZRETHE REETFTIAREIETRE. _ 298 TERITEXHR
Z8MUEYNERREREZR ASXRECEINEMERKEZHITHEZL
B, At HREBEEIK(4: 1, v/V) #8FE B30 min, 10 000 r/min B0 10 min, BY
EERTEEERE®IE A, T C (5 um x 250 mm x4. 6 mm) FITHEE LA,
HIEZ 0.8 ml/min, BIEHIRE R 30°C, KAPJERKOMEETE 210 nm 203F)LER
KR ZIAPERATON. 250 nm LN HERREEREHTIEN. FR 7L
MEGT,.s MEXESBNEMTERBXRR() =0.999%, & HRNEERS
B39 0.07 ~1.25 p.g/g( S/N=3)F10.22 ~4.18 p.g/g( S/N=10), HREZRENAQ 8
FEBESRN 0. 26%~1.95% F1 1. 17% ~3.89% , HIARE KK S 86. 15% ~98. 61% .
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Determination of 8 components in healthy food for anti-hangover and
hepatoprotection by high performance liquid chromatography

Zou Haimin, Zhou Chen, Sun Chengjun, Yang Xiaosong, Wen Jun, Li Yongxin, Zeng Hongyan
Department of Laboratory Science in Public Health, West China School of Public Health,

Sichuan University, Chengdu 610041, China

Abstract: Objective  To develop a simple and sensitive high performance lignid
chromalographic method for simullaneous delermination of calechin hydrale, epicalechin,
epigallocatechin, epicalechin  gallale,  epigallocalechin  gallate,  dihydromyricetin,
glyeyrrhizic acid and  glyeyrrhetinie  acid in healthy  food for anti-hangover and
hepaloproleclion, and compare wilh the capillary eleclrophoresis method established by our
laboratory. Methods The samples were ullrasonically exiracted by using methanol-waler
{(4:1, V/V) for 30 minutes and then centrifuged at 10 000 r/min for 10 minutes. The
supernalant was [illered and injecled inlo the HPLC system and then separated on a €4
column {5 pm X 250 mm x4. 6 mm) at 30°C with gradient clution at a flow rate of 0. 8
ml./min. Cateching and dihydromyricetin were detected at the wavelength of 210 nm,
glyeyrrhizie acid and glyeyrthetinic acid were detected al 250 nm. Results  Under the

optimal analytical conditions, the peak area of each analyte and its concentration had a
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1 F: BUTRENEKPRGER TR EER. CABRERNSICRE - 218 RS
e JKHEER0.22 wm BOIEREITHE, 383 ACQUITY UPLC HSS T3{(2.1 x 150 mm, 1.8 pm) @i
HoBE, A -0. 1% BBACARAMIEHTHEE AR . XARHEELEE(RS), IBFE
RSN MRW) LA, IMTEE R . 4 FPIEYIRTE 0.1 ~ 10 pe/L SEEIRNEM R, 10 H
FRTE0.003 ~0.045 ng/LSBEIA- FERKERE 86.2% ~112% Z 8, B R ERE(RSD) )
0. 80% ~10% 2.
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Simultaneous determination of four trace amine substances in drinking

water by HPLC-MS/MS with direct injection

JIANG Yang', LI Cai~vun®, ZENG Hong—an®, IIU Bin' and YONG Li" '( 1. Sichuan Provineial Center
for Discase Control and Prevention, Chengdu 610041; 2. West China School of Public Health, Sichuan
University, Chengdu 610041)

Abstract: To eslablish a method for the simultaneous delermination of acrylamide, aniline, benzidine
and caprolactam in drinking water using high performance liquid chromatography tandem mass
spectrometry { HPLC-MS/MS)  with dircet injection. Water samples were filtrated with a 0. 22 um
Millipore filter and then injected and detected directly by HPLC-MS/MS. Chromatographic column
used for separation was ACQUITY ULPLC 1SS T3 (2.1 x 150 mm, 1.8 pm). Mobile phase were
acetonitrile and water added 0. 1% formic acid, by gradient elution. Identification was achieved hy
cleetrospray ionization{ ESI) in mmltiple reaction monitoring mode. Quantification was performed by
the external slandard calibralion. A good linearily can be oblained in the range of 0. 1 ~ 10 pg / 1. for
acrylamide, aniline and benzidine and caprolactam. The delection limils were lrom 0.003 ~
0.045 pg/L. The average recoveries were from 86. 2% to 112% , and the RSDs were from 0. 80% to
10% .

Keywords: Direcl injeclion; HPLC-MS/MS; Acrylamide; Aniline; Benzidine; Caprolactam; Waler
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BEEHN BUYSESmERNUETESM=ST 17 MERERMEIMVOCIDITAE. Al ZEHRE
MR ECRE, MRS, DB - FRFAP EMEL S B, XEBE TN (D 40, E8 17 MEREEN
CEME MR X REEIAT 0,999, FEMHIRA 0.31 pgil ~6.06 pofrl, BITRERER 0.36% ~ 9.93%, EIRER
78.0%~122.9%. Gt ZAEBREREE R . REER, EFFLIZ=SH 17 FE LIELEE DR .
XehE: TR =S R AN StEERE
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Simultaneous determination of 17 volatile organic compounds

in workplace air by gas chromatographic method
LIU Tao‘, CHEN Xiao-yu, YUAN Xiao-xuc, XIE Bi-jun, YONG Li, HU Bin, ZENG Hong-yan
“Institute of Physical and Chemical Examination. Center for Disease Control and Prevention of Sichuan, Chengdu, Sichuun
610041, China
Abstract: Objective The study aimed Lo develop a method for simultaneous determination of 17 volatile organic compounds
{(YOCs} in workplace air by gas chromatographic. Methods The sample was collected with activated carbon ube, and then
desorbed with carbon disulfide, separated with capillary chromatographic column of DB=-FFAP, and finally detected by flame
ionization detector (FID). Results Linear correlation coefficients of the 17 VOCs were all higher than 0.999. Detection limit of
the method was 0.31png/mL-6.06pug/mL, and the relutive standard devialion was 0.36%-9.93%;, and the recovery rale ranged

belween 78.09% and 122,99, Conclusion The method is simple, rapid, sensilive, and accurate, and it is suiluble Tor the

simultaneous determination of 17 VOCs in workplace air.

Keywords: A at workplaces: Volatile organic eompound (VOC) Cas chromatography
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Determination of meat adulteration by capillary electrophoresis
REN Doy s HUO Yu- pa. ZHOU Chen. CHEN Zheon yon. LI Yeng - un
e paonent of Hedh Jnspection and Quaransine, West Ghina School of Pablic Health, Sichaan Univevvity, Chongda, Sichaan
81001, China

Abstract: Objective The alyectie of the sudy v 0 wtabloh o methad for dotrmmmation of PCR -CE-LIF e nnan
wdilrtsn. and apply o slest dy the meat sold = the maket Metods The wpratnn conddsmm of CE-LIF worv opt s d
by usng DNA Lalder Mk (100bp 1 s ludmg sopurtion vollage . comcming sm of swvng maro, and the comcmivd sm of
ruming bulfie. The pravme DN A wie extmcted fmm meat by DXA ccirsctnn kit anphifiod by spocific pramors for FCR. and
then digested by Hind ll sstrution vnzyme. The cnzyme ~digestind poducts were detoctd by ptimond CE-LIF mathod anl
companl with the wsuls obtaned by gawe gl vhanphomss. Resalls Undor the opts s condtsns of CE -LIF, the
DPAA Lalder Mk win detvct ol 6 e succosssvely m the same day md the oot stmdind devaton (RSD ) of magaiton
tene was 0.21% -0.71%: the DN A Ladder Madkeor was detwcted sucovmiwly in 6 dive anl the RSD of migratun s was
LO2%-2.00% . cuplhey vhowtmphiowis mothod could wonndy difomant knds of meat. whie o et ke wore detoctnd by
aprmw gl vheimphevas. Conchasing The awthal of CE-LIF bus the alvimbages of high somatont v, high soadutvn, high
spon i ity . and v wmmental potectsn. md oodd be applasd o the slonbfcaton of met slulle siten.

Keywords Mo Adubemiton: Copdhey dectmphirmes boer- mduced Buom sovnoe detrtwn (CE-LIFr PCR ampl dcaton

RSN CER R ARTERKTRN R
ENUE L NLES LU S L AR R R C L
FREMMLTE~AMELIRD, SR RAHRE L
A 05 A0 B 83 Y P O 5 S ) L R S M)
MEH A RTE= EMURARNLIIFraEr
AMAMAE RN RRF AR ALRE,
HERR RBNE~RN EMES. Mt ah
PERARTSAR. SERRERE

MRS ONHRENLGE ERERVXEH,
N N, R EERE AR, CENsRae

BERMASRADS- ), & H0E L WRLN PR he
ST AN E mal Lk 20086 betrreal o

KRG M= MW TEWTIE RN WX
AFGEADTRATFHAWERDPBTEE. AN
AR BRACRAHEENRNERN HE. WEE
A1 PCR - Restriction Fragment Long h Polymorphism
(PCR - RFLP 5y §7. W5 U /9 0 1) 5 0 e B vl ik
Sy R VL N RN R 0 R
Al MBI FLNIELTRAY, XH
ERER PCR(RT - PCRO (L AR . MU im
AR DPWRALRN AR ZANE
PCRESHEN: CMWREOIMEG aNE
FEBR. WS 0 0N &0 RN e
BT, KSEXRL) WYY AR- CE- UF



mh R ZZkRE 2 KR

2017, 4806) 814 -818

J Sichuan Univ ( Med Sci Edi

45 ¥ T E A B R E R inlBL ER
AR R O B BT A

BER. UBE. B MO )10

ANAZEAARDEZR DERRSEER (R 510041

[EE] B XUEBEEFIFE (Livericivunovis, LIV A SZE R IRIEM LI-AcSsC H1TRREHE .
SHNEERIEMZEE. AE HNESHE bl ZERL. THRBRFIINTERN . . BRFHERE LIEAGICRER
SRR . FUIREARRRR /B BR:MWERBIR L1AB1 AghSC FRIEHE 11 Ag8C BIEINEREL ; WE MR E X
THEMARR oG ARMNER RBEIDORER. ERAMEAOLRINER ARENS T INENFTENES
tmedian lethal dose. LD.OER . ER BIR ouBl EEMBE SRR E RIEMK LlamBl-Ags:C WERE FFIRF S
HER. BRERSRERNEMERBREAR—BLA T HepG2 @M RN 6. 56 4T 7. 64 BEEDH
7003108 0. 0424 BRI BREDNBRTRER BEERLTRITEEX-ESHRINEMEERFEKT
BBEEM4 RN LD EDBAR 3. 2X10° CFU/RAM 6.7 167 CFU/ R OB SH 1D ERTFRERBERS. 418
BRI Bl BRRANHELEREERIEN L1An/ Bl -Ag8sC. HE D RIFA ML,

[X%1E] BEZHRE SREE D ZREE #ES

DOT:10.13464/j scuxbyxb.2017.06 002
Construction and Evaluation of a Novel TB Vaccine Candidate Based on iniB1 Gene Attenuated Listeria ivanovii
TIGANG Jia-ting « LIU Si—jing . SU Lin, WANG Chuan=,
West China School of Public Heulth .

Depurviment of Public Tealth Laboraiory Sciences .
Sichuan University - Chengdu 610641, China
A Corresponding anthor. E mail: wangchuan@ scu. edu. en

[Abstract] Objective  To construet a novel (uherculosts vaceine candidate LTAin/B]T Ag&5C hy knocking out
the fB1 gene ol Listeria ivanovid (L1 recombinant strain LI=Ag85C. and study the biological characternisties of the
attenuated strain in vidro and in vivo., Methods Targeting plasmid rarrving indB1 upstream and downstream
sequences wag constructed and electroporated mto LI-Ag&5C competent cells. Afterward infl3l gene was knocked
out hy homologous recombimation. Recombinant attenuated sivain LIARIB1 Ag8iC and parental sirain LT Ag8aC
were Lested in growth characteristies. hemaolyticability, the adhesion and invasion tendeney 1o [lepG2 in vitro and
the median lethal dose (LD b for C37RLAG wice invive, Resulls  Genonwe sequence of the attenuated tuberculosis
vaccine candidate LIAnlB1-Ag85C was as expected. The attenuated strain and the parental strain showed the
similar growth curve in ¢itro. The adhesion vates of the two strains were 6. 66 % and 7. 467, respectively, and the
invasion rate of them were 0, 0314 and 0, 04230 respectively, LIAIIB1-Ag85C scemed having a lower adhesion and
invasion rates o HepG2 cells. however the dilference had no signilicance, The hemolytie ability of recombinant
strainn was the same as o the parental strain. The LD of LIAiRIB1-AgSS5C and L1-AgS8SC for CTRLSS mice were
5.2X16% CTU/ per mouse and §. 73 107 CFU/per mouse. respectively, LIAa BT Ag85C showed a significantly

deerease in animal virulenee.,  Conclusion A novel tubereulosis vacewe candidate LIAnet B1-Ag85C basced on

attenuated Listeria ivanovii was suceesslully constructed with a signilicant decrease in toxicity.

[Key words]) Listeria tvanovit (1.1} Tuberculosis vaccine inlB31 gene knock our Attenuation
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W B BUTHERAEUEERRAKREARKD S MEEECSYOFR I BERR 4 HEETRE.
2,6- " SA4-THEERRFNIEE R WS E-BHREIEE. KR 0.22 um BERIURET RS EIEH
¥, BARMCSTE HSS 13 @iiE F 28 %E, T4 min RO E, 2REGIERG. S #REELSY
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BE: BN BisEErafELIlEN PCR -BAESRN - EWRERIMENTE. HE FRRNUBRET
MARARER, MBS MELFR ot BEEFS|Y, FIA PCR KETBEINENSTEERARR AN EHE
Bk - BMABESROCREIEN PCR 740 AR PCR RELERBLXDBRERTRL, MMEHAN S BB
mPEILMERRRERN - SR FRLN PR ZET, BILIMNER ot ERTFZFRY G, HALIFEF
FH PCRYIEFYNG G, SEREFNFIFTEIRIELLY, CTEER 9% . FBYNAEAT 0 heesrm
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Research on a new method for the detection of Vibrio cholerae

in high - risk sea foods
LI Ming‘ , ZHOU Chen, RUAN Jia, KILINUER Dusolikun, LI Yong - xin
" Chengdu Municipal Center for Disease Control and Prevention, Chengdu, Sichuen 610041, China

Abstract: Objective To eslablish o new method of PCR — capillary electrophoresis wilh laser — induced {luorescence deteclor
o detect pathogenic Vibrio cholerael V. cholerae) in high = risk sea loods. Methods  Tn this sludy, high risk sealood was se—
lecled as the rescarch object, The primers were synthesized aceording o cixd gene, am] PCR reaclion was uscd for the amplifi-
calion of gene (ragmenl. of Vibrio cholerae. Subsequently, the PCR products were deteeled by capillary electrophoresis = laser in—
duced Muoreseence with fast speed. The paramelers of PCR reaction and the separation conditions of CE were optimized, and
thus a rapid and acewrale detection of V. cholerae was achicved. Results  Under the oplimized conditions, ctxA gene of Vibrio
cholerae can be cfiiciently amplificd and no unspecilic products were oberserved. The alignment analysis showed that the PCR
products had a good agreement of 99%  with the published sequences from GenBank. This proposed method was applicd for the
deteetion of a total of 60 high — risk sca food samples. The results were consistent with those by agarose gel clectrophoresis.
Conclusion Thiz method was rapid, sensitive, accurate, and required less amount of sample, and expected to be successtully
used for the detection of Vibrio cholera.

Key Words: Vibrio cholerae; Polymerase chain reaction; cfvd gene; Agarose gel electrophoresis; Capillary electrophoresis
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BE: By BUEHNBEIOMEASEREN BASPE.BASZE . BATAK . BARTE) NZERMAK
EEMRZFIILEM - SRURERIERMNNESE. Ak HILBMAERCE. SHRERILESH. €8 5
SR TEE L IRE R 200me/L, EMAEX AT 0.999 7 F 0.999 9; 7531 HFRA 0. 090 ~ 0. 120 me/L, AAERE
790.95% ~2.51% , BEMERERN 2.70% ~5.76% . BIULETBER 77.8% ~99.2% . i ANEMHRLESEGE.
BRIR BB IMELF AT A F it 24 R O 20 S EE BB HIRTE -

X598 SRCRIBEIEE; SERMKEBREERE; Bia2E; &, 5

FESES RIS XEASE A XERS: 1003 -8507( 2016) 21 - 3978 - 06

Simultaneous determination of 4 parabens in soy sauce and
vinegar by high — performance liquid chromatography after

multi — walled carbon nanotubes solid phase extraction
YIN Shuo, ITE Si — tian, GAQ Dong — a0, SUN Cheng — jun
West China School of Public Health, Sichuan University | Chengdie, Sichuan 610041, China
Abstract: Objective To establish a method for simultaneous determination of methylparaben, ethylparaben, propylparaben and
butylparaben in soy sauce and vinegar by high — performance liquid chromatography after multi — walled carbon nanotubes solid
phase extraclion. Methods  Sumples were cleaned with mulli — walled carbon nanolubes solid phase extraction and then were
analyzed hy high = performanee chromatography. Resnlts — The upper limit of the Tincar range was al least as high as 200mg/1.
and the correlation coef? cients ranged from 0. 9997 to 0. 9999. The limits of detection were 0. 090 — 0. 120 mg/L and the intra
—day and inter — day RSDs were less than 2. 51% and 5.76% , respectively. The recovery rate ranged from 77. 8% to 89.2% .
Conclusion  This method is simple, aceurate and suilable for the quantification of 4 parabens in soy sauce and vinegar.

Keywords: High — performance liquid chromatography; Mulli = walled carbon nanolubes solid phase extraction; Parabens; Soy

sauce; Vinegar
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RE BN BUFNHSARMRPREBTHERANIRERRZAENS S, HF FREZENEEARE, TEEHF
RO L - BEE L -Ty)  ERENRTNAFA T, HRPOTHERESM | - BEE(L - Ty, TN AT
SR FEREBREAVEREETEE. AR AERKETERN 4 ~40 ng, AHRK 0. Odme/\g, HIHTERE /)
F 10% , IFREINEERD 87. 8% ~90. 1% . £EiE  HFT AR ERIRR. o ARE, EETHHNILRBPREREL
T ER Eh RO RIS -

Xigin): I hEER AL DOCNEIE; P AR
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Determination of trace nitrite in milk and milk beverage

by quick fluorescent spectrometry
XIAO Jiang — vu, WANC Yan, LIU Wan, LIU Ting, LIU Yue, SUN Cheng - Jun

West China School of Public Health, Sichuan University, Chengdu, Sichuan 610041, China
Abstract: Objective  To cstablish a quick (luorescent spectrometry for delermination of trace nitile in milk and milk
beverage. Methods ‘The protein in sample was precipitated firstly with ethanol and then the nitrite in sample solution reacted
with L — tyrogine { L — Tyr) in acidic medium and boiling water both to produce fluorescent product in alkaline medium. The
quanlification was bascd on the slandard curve mcthod. Results — The liner range of the method was 0.4 ~4 ng/ml, and the
detection limit was 0. 04 ng/ml with RSDs of less than 10%. The recovery rates of the method ranged from 87. 8% to 87. 8%
. Conclusion The method is sensitive, accurate, quick and inexpensive. It is suitable for the determination of trace nitrite in
milk and milk beverage.

Keywords: Nitrile; Fluorescent spectrometry; Milk; Milk beverage
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EHRER-E@ESHESIBENE
FRIXAKF 16 EHERRMNLEY

FER T AR REH KB QAR K
AT ERTBE ST, B 610047) (P KSEFA S DESI, R 610041)

B F BUTHEERAKS I MEEREYHNEEER-EAESARE-BFHRENTTE. ZRM
AT eEE AREFSEESM ANENEAERRRNEERR( EZBUMERBRAFRRER) #T
TER. K 16 MEEEREYFAE Oasis HLB EAAERAIIRMT . [EC4R-AE (31, v/} BBE. XA
DB701 EMESHERIEERZFESE FCD AW, 72 33 min ATRAESUEDEINE - 16 MPIEERE
ANFERBNETEERERRE r=0.998, AR 0.01~0.77 pe/L{ S/¥=3} , EERH 0.03~2.57
we/L{S/¥=10), BRMBEM A MBS E DB E L 0% ~ 3.8%F 2.3% ~ 4. 8% |8, ¥ R N5 EIKER
83.6% ~ 111.8%, INATA¥ qa# RSD Ay 1.2% ~5.1%. FIRARTEX 50 f0KFRT T O, ERRMA, £HEE
e REXIRIR, B F7K AR E 947, UK R E R R A5 MR MR S -

X SRR EEER BRI REK
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EERI-E2,4 " HERM 2,4, 6 —HERFRENHR 0.5 mg/l..
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BE: BN BRYEASSYFENZRZERPFERNM L -SREHCENESRZE. FE ESTHEBEETE
HEBREEPHZRZEEE - ZESS0NRE, FCKEER 0min &, ACIE &4, EhENaEEN
BEES: RIEL 1mimin BFES K B0:20, w§ , BEEA 25T, BAEKLITIm. BHE PEE00S-
250 pg'ml FEAZSESFESNS 09996, AEEHEB BN=3 FEZERE 6BN=10 #51Z& 0.009 wg/ml # 0.015
my'm’, FEINAREIUCER 89.2% ~114%, AEWEE h=0 H107%. Hit XxZteE. RE. WK, ERATE
AESPREFEARENE

XkEhE: Bl ERSN; SivkEeEE; aNEieE

fE4#E: R1IE.IE HiFEES: A RS 1003-8507 (2015) 08-1472-04

The determination of indoor formaldehyde level by methyl acetoacetate

UV derivatization—high performance liquid chromatography
HU Jie-lan, ZHANG Jing, ZHOMNG Yan-gin, XIANG Xin, SUN Cheng-jun
West China School of Pubfic Health, Sichuen University, West China Fourth University fospital,
Chengdy, Sichuan 610041, China
Abstract: Ohjective The study aimed to establish a methyl acetoacetate UV derivatization- HPLC -based method for determination
of indoor formaldehyde level, Methods Formaldehyde in air was absorbed with methyl acetoacetate-ammonium acetate buffer in a
micro-pore glass bubbler, and was let sit in a 70T water bath for 10 min. The derivative was separated on a C18 column and
detected by a UV detector. The chromatographic conditions were as follows: mobile phase: methanol:H.0 (80:20, viv), 1 ml/min;
column temperature: 25°C; detection wavelength: 373 nm. Results The linear correlation coefficient was 0.9996 within 0.05-2.5
pg'mi of formaldehyde. The detection limit (S/M=3) and quantification limit (SM=10) of the method were 0.009 po/ml and 0.015
my/m, respectively. Recovery rate of the method ranged from 89.2% to 114%, with an RSD (n=6) of 1.07 % . Conclusion The

method is fast, sensitive, accurate, and suitable for rapid determination of indoor formaldehyde.
Kevwords: Formaldehyde; Indoor air; High performance liguid chromatagraphy; Pre-column UV derivatization
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[RE] B BUREHPRF/EMN PCR-EMABERXFOLFEITLM PCR-FURR S/ BIK-BAEFS RN
RGN, A FERSEFRINEFETRRBESE DNAZERESASFEARTRE#T POR Y 2K
W, PCRFEMIDNEEREER SYLR Gold #1 SYLR Orange B X RE FHT/HFC. EHECHERZEXTN
MEGRRXEHT?2B . KARAFSRARNBSUEPCRYIBESY. £% BRESVESDEALCHER
BERANGRES A %‘ikm#"l‘ﬁ.[ﬁ%FF S min §] 5 min AW, ¥ PCRFIBEMINE.FS NCRIERE
hZEFIL SERRMAZANTEFIERERT. BRME DNA Mauker BME BRI ‘EHEE%]KN
B DNA R bp BREGNARBBEDANA L 4%~ 1 340480 L 18X ~ L 184 , HEBEBES BN L 275
2,764 2.85M ~1 0624, BEHEEBRX BABSRATARRESHEX BAXBTSRA ;Eﬁﬁ:ﬂlﬂﬂﬁﬁaﬂ’»]mﬁi

B33 2,33 X107 copies/mL # 2. 23X 10° copies/ml., BMAZERFIMEEERNE EAMES. £ F
MREIM PCR-EME BK-BOCES RN PCR-FARIES R BR-HUOESROCE NS AR BIRE . R AR
MG H S ERNIREE.

[x51E] BRE REERRN FEAEHRKX RARESEHEX B BESEALEN

DOI: 10, l?464ﬂxuuxb_y xb.2015.04.024

Rapid Detection of Adenovirus in Fecal Samples by Capillary Electrophoresis-laser Induced Fluorescence and Microchip
Capillary Electrophoresis-laser Induced Fluorescence RUAN Jia, REN Dong-wiv« YANG Dan-niy, LONG Pin—pin .
ZHAO Hong yues WANG Y1 qi LI Yong win™. Department of Laboratory Techonology and Science of Public
Tlealth . West China School of Public Tlealth . Sichuan University o Chengdu 610041, China
2 Corresponding author. E-mail; lyxlec2008@ hotmail, com

[Abstract] Objective To establish a rapid and sensitive method based ou polvmerase chain reaction (PCR)
combined with capillary electrophoresislaser induced (luorescence (CE-LIF) and microchip capillary electrophoresis
laser induced fluorescence ( MCE LIF) for deteciing adenoviruses in fecal samples. Methods  The TINA of
adenovirus in [ecal samples were exiracted by the commercial kits and the conserved region of hexon gene was
selected as the target gene and amplilicd by PCR reaction, Alter labeling highly scusitive nueleie acid [uoreseent dye
SYDRR Gold and SYBR Orange respectively. PCR amplification products were separated by CE and MCE under the
optimized condition and detected by LI detector. Results  PCR amplification products could he detected within
min by CE LIF and 6 min by MCE LIT under the optimized scparation condition. The sequenced PCR product
showed good specilicity in comparson with the protetvpe sequences [romn NCBIL The intraday and mter-day relative
standard deviation (RSDY ol the size (bp) of the target DNA wag in the range of L 11%-1. 314 and 1. 27 %
2. 78 % . respectivelv. for CE-LIF. znd 1. 18%-1. 18% and 2. 8331, 68 % . respectively. for MCUCE-LIF. The
detection limits was 2. 33 X 107 copies/ml for CE LIF and 2. 33 X 1¢% copies/ml. for MCE LIF, The two proposed
methods were applied 1o deteet [ecal samples. both showing high accuracy. Conclusion  The two proposed methods
of PCR-CE-LIF and PCR-MCE-LIF can deteet adenovirus in {ecal samples rapidly, sensitively and speetiically,

[Key words]) Adenoviras Polymerase chain reaction Capillary electrophoresis Microchip

capillary electrophoresis laser induced fluorescence
IR E & (adenovirus, AdVYH Rowe ZHEF 1933 WEDNARE, BRENVEREREENT S
FMERARFEROBERIEFPERRIN. BB ERE -BYEEANNBESE - ETﬁﬁfﬁﬁ

SERASH.MANMBFSE. 2 MLTEEYN REEBIASAEREE. WoZEEO bé&[@
OR824 . A 51 Y IR 8 | AR 3E A EE%EIHYLJ?&%,

' \u

« BREANSES(SEESTHE (No. 81102152 BB LEIIREM | FSHEEENEERRE -, &
“OBIEE . E madl: lyxlec2008@E hormail, com VEEPRFENES VREEREN A A X

257



RETEREIE 2014 FE6 B5E24 55 11 8 Chin J TTealth Tab Tee, Jun 2014, Vol 24, No 11

HERARKNZEEE PCRIGM A EZHAR

Tk, Bo ik, 2) B2, Ak 4
P01 A 24T/ 4 T A 220, PUJI| FRER 610041

HE: BN B B ERRHNZERE ICREMSNGE. AiE TIRE B BERARAMRI R, X
KEPRE AEBBERAE s BEENEERAKPEBEENINERERE CaMV3ss BRI FRERTITRMES Y, 25
AFAAKERA DNA PNEERTIBFANERUHNHARER A BRNEFE, ETSEEE PCRYIE. 23R
ERSHARRNAERETHRA, ANZBETHENSEE, ANTHEENIMERBFTEN. E8 EACNES
T, 5 BLEREAKE sps 2R CaMV358 BRI T REBERYE. 1$EUXRARRPAREGEUS, HRAE,
RO MEERBREMNEEERNRS - 18 FSHRBELMNEERAKNZERFE PCRENFESEHM PCR A
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Detection of transgenic rice by multiplex touchdown PCR assay
HIEL Ru — jing, RUAN Jia, LIL Ya —pan, LI Yong — xin
West China School of Public Health, Sichuan University, Chengdu 610041, China

Abstract: Objective A mulliplex louchdown PCR method was developed Tfor qualitative analysis of BU transgenic rice. Meth-
ods Bt transgenic rice was taken as the research ohject. T'wo pairs of primers were chosen to detect transgenic rice by multiplex
louchdown PCR. The primer spsl /2 lurgeling lo rice sps housekeeping gene was used as inlernal posilive conlrol o conlirm lhe
presence and quality of the DNA extracted from soybean and assess the availability of PCR system. The primer 3581 /2 targeting
lo CaM¥ 358 promoler wus used lor genelically modified lood sieving. Then the paramelers of PCR reaction were oplimized. The
specificity of the method was investigated. The proposed method was applied to the analysis of the practical samples available in
markets. Results  The sps gene and 358 gene of it transgenic rice could be amplified efficiently under the optimized condi—
Lions. The specilicity experiment showed that the proposed method was highly specific and the resulls oblained were reproduci—
ble. The practical samples detected in this study were found not containing transgenic ingridents. Conclusion The multiplex
touchdawn PCR meithad was more convenienl and rapir] than common PCR, with high s[)(:(‘:il‘il'il.'\_-‘, it could be used lor (llli(:k
qualitative detection of transgenic rice.
Key Words: Transgenic rice; Mulliples PCR; Touchdown PCR{TD = PCR) ; Qualilalive analysis
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FIfgeEn A WRAEmEE. — S Z8 (trchloroacetic acid, TCA-AILEENEHERAPNELREZE, ¥H
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FMEERER. FEB-BAHE-TCA-RENEERREGINFHBEEFSE R SDS-PACL £F B ES.
Western—blol R HH S . REB-BFEE-TCA-ARME R EXRBEZIHNEARANELS, FEEREA D
FRANER, B—MERFHREEFSENTERE.

XEE FHEE: BEAR; R BFRE

REDZES: (71 CEAFRIRAG: A XE RS 1007-7847(201501-0029-05

Comparison of Three Methods for Extraction
of Non—secreted Proteins from Listeria

XU Zong—kai, LIN Qing—qing, ZHOU Meng—ying, LIU Si—jing, HUANG Yao,
LI Wen—xi, LI Xing—qiao, YU Qian, WANG Chuan’
iDepartment of Public Health Laboratory Sciences, West China School of Public Health, Sichuan University, Chengdu 610041,

Sichuan, China)

Abstract: Three methods of exlracling non—secreled proleins [rom Lisleria were compared, mainly dillerent
in lysis process, lo oblain an ellicienl non—secreled proleins extracling method for Listeria, o provide a reli-
able techmique for the further study of Listeria. Fresh broth culture of Listeria ivanovii was vsed as study
material. Bacteria deposit was collected by centrifugation, and three lysing approaches were adopted sepa—
ralely. Non—secreled proleins were oblained through the method of trichloroacetic acid (TCA}—acelone pre—
cipitation in the lysis solution, and verificd by sodinm dodeeyl sulfate polvacrylamide gel cleetrophoresis
{SDS-PAGE) and Western—blot. SDS-PAGE bands of non —secreted proteins extracted via the method of
lysozyme—ullrasonicalion—TCA—-acelone precipilation were distinet and sullicient, and the Western—blol re—
sults were specilic. The method of lysozyme-ullrasonicalion-TCA —acelone precipilalion can be used o ex—
tract Listeria non—scercted proteins cfficiently, which is qualified for common protein experiments, and is a
reliable method for extracting non—secreted proteins from Listeria.

Key words: Lisieria; prolein: exlraclion; ullrasonicalion

(Ltje Science Research, 2015, 19 (I} : 029~033)
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Determination of  Sucralose in Foods

CHEN Lu—ying- .

and Beverages
Chromatography LIU Yu-pan'.

Sunitary Tevhnolog -

Provincial Kev Laboratory of Foud Safety Monitoring and Rish Assessment of Sichuan .

2 Corresponding author. E-mail: sunchj@scu, ¢du. cn

[Abstract]  Objeclive
performance liquid chromatographyv., Methods
derivatized with benzoyl chloride in alkaline medium.
ITvdro-RT? S04 Coz column (230 mm X 4,

phase with UV deteetion at 232 nm., Resulls

and actual sucralose was achieved in the range of 0. 05 10 1. 00 g Tt

e

AT

The recoveries were in the range from 7.4

intraday and interday relative standard deviations of the method were 1,3

This method s simple. rapid.

derermination of sucralose in foods and heverages,
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Sucralose was extracted with water and centrifuged.
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Ultraviolet  Derivatization High Performance Liquid
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T establish a nwethod lor determination of sucralose in {oods and beverages using high

and then

The ulivaviolet absorbing derivalives were separated on a

and accurate withour the need ol special detectors.

TTigh performance liquid chromatography
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BE: BN B FREFEEH. MENNRESENEMERX - £IMOIE. FE #REBERS, 12000
riin B Smin &, BEFERERSEESIT. MBRMAREMAE G0amx50 um, EREKE 4N o, KR H20E
5 20mmd L §BAAE pH=93, 15% 2 RBTEMRE, HHENE 10s, #HESE 20om, 2BBE 15KV, £
20nm AR, FIEEE . BBWNTTET 12mn AGUEZSE. 4F HEH . BiEN. RREEL 50~
200 gl SEEIR, FRERRL RS AR € RE D BI% 0.9997, 0.9996 F] 0.9997. HAGHRDRH 0.537 pgfl, 012 pgml
#10.26 poi, IEEIESITREZE D3N 4.0%, 1.6%FH 41%. FEFIGEKERS SR 921%~111%, 88.3%~
M1%H 83.3%~115%. 4hie ZEAERERRE, REERE, B&TRAFRIZ 3MEHTRTIREEN.
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Simultaneous determination of aspartame, sodium saccharin and

acesulfame in drinks by capillary electrophoresis
ZHANG Jing*, YANG Hang-bin, XIE Juan, LU Zhou, CHEN Lu-ying, LIU Ya—pan, SUN Cheng—jun
*West China School of Public Hedth  (West China Fourth Hosputal) , Sichuan Unwersity, Chengdu, Sichuan 610041, China

Abstract: Objective The purpose of this study was 1o establish a methodology for simultanecus determination of three sweeteners
including aspartame, sodium saccharin and acesulfame in drinks by cepillay dectrapharesis with UV detection. Methods The
three swesteners in drinks were directly analyzed after centrifuged at 12000 rpm. Regarding the separation conditions, separation
caumn was a bare fused—silica capillary (50 mmi.d., 50 om of totdl length, and 41 am dlective length) and the running buffer wes
20 mmd L sodium tetraberate in 15% acetonitrile (pH=9.3). Under the separation valtage of 15 kV, gavity samplingtimewas 10 s
with gravity sarrpling heicht of 20 cm, and the detection wavelength was 210 nm. Aspartame, sodium saccharin and acesulfame were
well separated within 12 min. Results There were good linear relationships in the range of 5.0-200 mgl_, with the linear correlation
coefficients of 0.9997, 0.9996 and 0.9997, respectively. The detection limits were 0.37w giml, 012 g and 0.26p. g,
respectively. The relative standard deviations were 4.0%, 1.6% and 4.1%, respectively. Spiked recoveries of the methodology were
921%-111%, 88.3%-111% and 83.3-115%, respectively. Conclusion The methoddogy is rapid, sensitive, simple and it is
suitaole for gmultaneous determination of the three sweetenersin drinks.

Keywords: Capillary éectropharesis, Aspartame; Sodium Saccharing Acesulfame; Drink
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FE 09999, LR 062ng, HEXIREREN 1.99%, MITEIWER 95.76% ~ 100.9%; SXRIEBIEETE 010~
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Determination of squalene in functional food by gas chromatography and

high—performance liquid chromatography
Z0OU Hai—min, CAO Zhu, ZENG Hong-yan
West China School of Public Health  (West China Forth Hospital} | Sichuan University, Chengdu, Sichuan 610041, China

Abstract: Objective To develop methods for determination of squaene in functiond food by gas chrematography (GC) and high
performence liquid chromatography (HPLC). Methods The samples were ultrasonically extracted with hexane and squalane was
used as the interna standard. The gperaticn conditions for GC were: cdurmn: SPB-5{30 mx 0.53 nmx 0.5 umy; injectar tempera—
ture: 300°C; the fire icnization detector temperature: 300°C:; the cdurmn temperature: 280°C; the flow rate of carrier was 2 i Arin.
Analyticd conditions far HPLC were: odunm: Cie 5 pm, 250 x 4.6 mm, methand as the mabile phase; defection wevelength: 210
nm; temperature: 30°C. Results The linear carrelation cosfficient of the GC method was 0.999 9 with in the range of 0.002~0.2 pg
The detection limit of the method was 0.62 ng, with a relative standard deviation of 1.99% and the recovery rate rangng from
95.76% to 100.9%. The linear carrdation ccefficient far the HPLC method was 0.999 7 with in the range of 0.101010.00 pg with a
relative stendard deviation of 2.22% and the recovery rate rangng fram 100.0% to 106.5%. Conclusion The gas chromatography
method is more sensitive, faster and lower in cost than the high perfomence liquid chromatographic method for the determination of
squaene in functiond food,

Keywords: Squadene; | nternd standard method; Gas chramatography; High—perfarmence liquid chramatography

MEHENIR 2 6 10, 15, 19, 23- XHAE
-2, 8, 10, 14, 18, 22- —+MR~\4% . AAFE
BRBHEANBENYILE ©OD &, 1838
RBREES . NEMIEE. MRE. UES. ki
BEEZMEREREKEERRMIIIEEE®
e,

SRALRMAMEREESHL, BthEiT
BRIBIENARKETE—TFaIER. H¥PRE
ERINAERE, ANBRELTRERAER.
BEEFHE, REMELRFHT HMHSABER

EE®E T BBE (%73, B, ERML. FRAE: BRERL
13

BNEE: E40%, E-mal: zenghongyen@163.com

fEE, EREN BEMSESE . HTHER
HWAXRERENEERD, REMEXEBFEHMR
E, aAMISBEREEEN. Br, AMIE
SR REGEN ARRETRNTL, ThEMER
mmiz LR AR S, BREAREEHARRGM
BAERNIERENE. SRASEHEBERES
ENENEERSSE, UxIhiz g St
FoRRhEREFER, WAMRAEKLILERE
o, YIEFRIPARBRRMARATE.
XarhmemasllEREESHeIRE"
SE®IE - FuEE -URSHREEIEE . Hf
MRBeEERNE, ZHEQHEIARE. Bk
UERtnENARRREDPREKRSE, HEM

263 SEE A 0.002 ~ 0.1 ng, M RRA 04 ng, RARA A



DOI:10.13595/j.cnki.issn1000-0720 2013 0228

W32 oW
2013 #£9 H

ST AR &

Chinese Journal of Analysis Laboratory

Vol 32. No. 9
2013 -9

ey [N g TG AL — B A T R K

- WOLHE T R

S ol g bl Y P

b
S PIPNC=Rt

.l\/\

WM Ry T RO R ARSI Sk PCR - LAIB K - RHE TR
WA AL IR (e 57) P 3L $E 14, 7958 (L B 3 (1) PCR 4 K
o7 B AT B A0 ik 45 otk L& DNA

M. RIR

T /G P, g, A 4

N

KB

AR 2250 )% HR 610041)

R

2GR, SYBR Gold [1

0.5% MHLEF4EZ Fy i o0 /v T W)l ¥ 75 5 8 R i 10 M U8 anfm 75 ) PCR 7=
. LA A WK ZME .9 min PTT SERETE W 75 PCR 7“4 (#5800 .

PG e S R

TR R BETY s LE A

A 99% -

AR e 09 LRI LD ) AR A R A 22 20 30 0 1. 1% ~ 1.3% FIL 1. 8% ~2.6% »

O H 35440 |V J iy 73 AR R A ) -

JCHEDT - TR IT; W PCRy RIS K Botis

&

el gr2y s 06578 R R IR A

WA 2 { Norovimns) & —Fh & B0 BT F
B RNA AT, A RE TR R CDC 4

§11,2006 445 2010 48 ], 16 5 0 2 I
T, 49% HIT IR LY ; 41 SO,

s 2R e 2R e e TR S AT 20 7
SHLNJLEAT . TR TR AR
P 3o, Phdads J14 N LEREE AN R T
RS % o %I E TR T Y A
mm%u&MASAm#ﬁ¥WMﬂ%wmm
IR0 b o 1 0 7 Ak R R e S 0 4 W Y ¢

o, PRIL | FE A B H AT AR () b i B X AR IR
H TIPS H B EE R L.

Hoy. dran i F AW 2 XA L %Ot EE
PCR™ , EHE LSRR Qi " Jiik. Wil -
BT IR OV (RT-PCRY 5% A+ i W9 B2 01K 65

HAT B =& RSN 5858 LT
KB KT 28 NI g Lok ALk, B4l
B RS T AR . R B RES n E E

W F LI HH :2013-03 24

g

30cm, I’\]ﬁiﬂ 75 wm, AR 375, LAl

St o2 | N A LR
Yil+E: 1000-0720 (2013) 09-006-05

&L RTPCR BEH . ABFSTi% B IVI2ZY Al JVI3I
1 3 W9 TT AR MR IR ST T PI—RNA kR
RNA S &G E N B 403 AT RT-PCR 339 [Al 0], 5%
MmO mEA A B M S Tk or & 40 A+
L HEAT I IR BT R L A HETI R
LR
| Ay )
L1 {8 S
BOLHS A RN - EMTFEkEE (QT

A1) 7, F IS FBABOGE TR (473 nm, b5
e 4""“&"\‘ ﬁ]) RE s R (5~ 30KV, 6Tt #2RE 1%
e ED o AKTEAT Gl T4 DL K
KEMNR2em. BMWRDOKEAINEIZC SR
REEATREER T .

PCR ¥ 1 4% ( Biomtrea, 14 [F ) ; % 17 &8 & 12

(CVIDOC, S l8]) 5 Bl 5 5 4 (UVIDOC, sela) ;
TGL. - 16B B0 HL (Biofuge Primo 1. OR (Heraeus) ,

FEGUHH WA AR GFTES) WiH (81102162) RIPYJI| AP T 20 44 sh 4200 5 (2010SCUT1013) i HY

E-mail : mollyrj1990@ gmail. com

_6_

264



DOI:10.13595/j.cnki.issn1000-0720.2013.0228

%32 %5 9 W)
2013 429 f

PiiRat

Chinese Journal of Analysis Laboratory

Vol. 32. No.9
2013 -9

i i g T LG — BAE HLvK - BOETEE T 9t
R S AGE ) 2 A v o

br fE ¥
(U1K 2 S

AP

Jiis NSAA RIS, J)

Nt

HAe

CERE TS

T B B 6100410

WS gL T AP LR R Sk PCR - BANAY HLVK - WO S etk
R T70 e MO U And BEAZ IR PR <7 T3 S 3 B 5 140, I 16 R 5= (1) PCR 7745 K
JE i J37 1 TRV EA T B AN R vk 4 PR AR AE LA 4T DNA 985644k} SYBR Gold f
0.5% TELLTYEZE A I o3 A > 38 3 WO 75 5 58 6 VA A I 7 1 22 1) PCR ™
Mo ZEACARIK BN VK 4 HE -9 min Py ) 58 05 4095 74 PCR 7240 (19 K i«
1= ) 5 5 56 DA T v s B 5 20 EAT IR U B, — Sk 99% .
ST I T £ Py AT o) B bR v 22 53 500 0 1. 1% ~1.3% Fil 1.8% ~2.6% »

O T S vl G 75 (X R A o

KB VBT RSk PCR; A Ak WO 9l i R h T It

1k
g 4y 0657.8 SCHRFR D : A

4195 75 (Norovirus) 2 — i J6 42 B 11 B )¢ 1F
HE RNA 9 58, J& T MR SR H92[F CDC 48
52006 4F 5 2010 453 1], 3 [F 5 % ) © 40 )5 B
ErUPETR R, 49% di i s A5 9k 5 U Sk
A vEs S S e SR T s 7 g S SR 20 U5
5 UUR L ZET™ o i s R 4 4 BB
ST EOR, LU E AT BL RS 4E AR, 5
Ak 4 T o o R s e B
FIK L AL 36, 18 A ks 7 1 7] 5] R gk e ™
) b, 65 95 7 S e i B 7 e e M 0 4
o BRI VAR S e B i B
AR D T S B A T

HRG» 5 99 7 R I 22 SRR S N O R
PCR™ , P g i i oyl 2 7 ik Wi gt -
A Wi I % (RT-PCR) 7 FH T v 995 25 10 40 0
BB B RS . 5P LRI
KA 7 R i R K A1 AR FL VKA L B A
A Pk S A R O N T S

AR H #9:2013-0324

G 1000-0720 (2013) 09-006-05

45 RT-PCR Wt AWFZCE T JVI2Y Al JVI3I
1 X W T AL TR R S Y FI—RNA KM
RNA 54 i 25 5 7 B EAT RT-PCR 7345 W) I, R
) 1 T A R A0 A HL Uk B 4 S O T
Qs B SE P MR W . T ST T FE R
AR -
1 SEE A
L1 A 5uln

WOLHE S IO - BAF kR E (AT
%) MY AR O 26 (473 nm, JE 5
B 1 Rk 2 7)) A s R (5~ 30KV, b 5URERE AL
AT o APBANGE (ARG E 4 ), K
50cm, JAEN 75 wm, SME 375 pm, BAHE H U
KEDy 42emo A0 P IR 2R P M0 T e e 27
B Ay T

PCR 4™ 1% 1 ( Biomtrea, £ [{) ; ¥t )¢ HL Uk X
(UVIDOC, 9&[) ; B g & 48 (UVIDOC, 32 [H) ;
TGL - 16B .00 H1 (Biofuge Primo 1. OR (Heraeus) ,

HEEIUA < K A ARRERES GFAEAES) T H (81102162) FIPY 1K T 4F B0 i 2) 264 1 H (2010SCUT1013) ¥% B

E-mail : mollyrj1990@ gmail. com
_ 6 JE—

265



3. R HIA SR RHET

3.12022 FHERZRZREWHE B, BEEREETLA A+H

; ma&x‘?ﬂﬁlfﬂﬂ DERESHE

| mx ns rRER me
1 mEk 387

: ﬂ:lﬁ o:;:l !:!.l IIIBI'.I l:;m [

S e a7 |
L] Bs s 8 A

| ERR TEaEw TETe LS L4 L3 L0

| 3 ke 363 |
4 EEEAAY 342

| - 5 BMEMAY 324

| 6 EEEEAY 0.1

I 7 MExY 202
7 Mk 202
9 EWEEAY 284

| B [

| 10 ELENAY 279
1N mxy 267

. 12 WEA-ERAY 250

: 13 mHEEA 258
14 KiEEBEAY 26,7
16 WiIPEELY 268
18 BEEmALY 255 |
17 WRERAT 252 |
18 SEitRAY 251

| 19 rEERxy 24.8 :

I 20 OBk 24.0
21 BEPEEAY 238
22 rEsaxY 2a5 |

| =] 23 LiSERcY 221
24 FEHUXY 220
25 WINEYR 215
26 SLMTAY 210
26 BREEWAY 210

| 28 WEEPE 208 .

. 28 MMESR 200

! 0 MERPR 190
N ERETR 189
3 WEPERAT 188

i 31 ATERR 189

| %2 ww 20w, BN CLREER -

mCATHE" , BEATLNTLARENEE

266



3.2 FEAFEPRENEA BRIV ZERR (ZEEHDAN2 N, BRETER
FHMAREK AN .

PR A2 E e N N—ELE

BF. 22

B 47 A SR

267



Pl g 2 E i N —BRR R

S E_ SEEEE]

o
{
i

@

268



iR EE TR EENA

269



[(MEEE] RIZRKATHRERIRT 1158 DERRAA T S
RGEHEFTHT N KRS

IHRI

IHEAHT. EIRF2AZHHARERE, BFRIRAATIRESOA “IIH
HDEMEARAFEHARBHRIFERATARS, REMMLBEECH. BH
ERnEW, M DERERGE ATERIENRBRRSERBELS.

BTH, EARREAGDP, BEMILNEGRENE7, caASHAGESEEREE
BEMANA 2. RERENEATSEZTRREZBABERFE.

IRE, ¥, RIRRA, SEFRABEHPHESSENEMHHMABMA. BIEE
&M, SHUTIAEEACETAREESEIEK.

270



BT SCRBBRERATFE R

A

[

Ul yoee @DWHEN  RRRF WA DZAKERE

_ ﬁ DEIAM LS i (G RS i M Sjhasmesrs A8 40 53 3T 75

S -

202043H10016:00MEEH%
LA IRE21:40 GIHREAY) BH

271



w5 iglee

ENREARTHAA

272




273



3.3 HIREIBARL R EARIER

AR T NMEF IR R AR R TR R e TAER A T EEEFAL
LA SR TR E & 2 AR B D) AR N BAE
THESENA S I A A SSAERR .

Fs MRBFTA FERE I B 1]
| - HR BT B 2 22 50 i m DA IR B 2= 3 2019 4
e LYEER
2 ey HHAETRG R SRR B X B R 2018 4F
X R ] i 5 2 AR ARG I6 S A B L b
R e AR N
X N K2R S RASER D RASE
4 SRy ~ 2019 4F
DAl
2 R E AR AR 5
5 ey B R AR RIAE B 2% 02 R 2806 PR a 2013 4F
RRASTAEER
§ T WINE e L XBHREFREmES &’ 2017 4F
e N
MmN 72 & B RSEAERR
7 ey (PEEMmDPAERE) RESRR 2019 4F
8 ey rhE AN RBUS T S SR TR RS R 2018 4F
9 By WPl N2 € 2006 4F

274




FRR 5T N AR B 5 — B

275



276



277



278






280



BHISELTLLU Y &

hERMDERE) B
MER b THR * K nEE SRT Jianghong Meng( 36H)
Patrick Wall| @R=E) Samuel Godefrov| ingEx) Gerald Mov( 35[H) Paul Brent( {8 FTE)
Marta Hugas{ be il Bd) Yukikko Yamads| B ) Tom Heidandi| 8E) Andreas Hensel{ §8E)

Chinstopher Ellion( 2E[E) Cheristine Nellemun{ F+3)

HERRDERS FLRRECES

FTEERA I

WMIFZERENX F 7 BEE T & WIS K & THE X € HKiE

® Z: (REKEadF)
THE T M TH& 1 7 [Be¥kX AW X & E M E AN
E W OE R OER¥ EME EIHR EBXE it m B A O
E £ %08 % 3% MEE WA 0T nFe wAp HMEX
M F 7T ¥ R FRAE UM FEAR THRE FHE B F
B ¥ Bkt #B\E BEF B ¥ RkT AEE #AXE EEN
B & % T % & ¥HIERE HIX kWM SEMEE ke ke
HEE KEAR B O E B OE BRIEFX B R RBH 2 M HEzH
BEEE % B RGE BReR Mok # & HER HETH BB
R EEE R W NN BAE ELR % F HRE RH¥
BERT {MfE WNas BIE KBS BN BEE K8

281






LBIPNE B

JlA A (2006 379

RTBAKESAE® EHARSNTHEN

HNENERD:

EPRCLHAFENEFVRER Q20065 107285 Z29F
SUPVAM, NAESsENALAANENSE. 7. MR
CLEARSEEER, SFHUAE, AANCERAE FosTi
MANGEEATEARRS, W EA200086 51584
l‘ i

WH: CEHATENES ?ﬁ:_\{, \

THNATRESSY —0OART-ATLE
THE % B R BA%  BE: jese

283



HMELEME (BET®) : Hpk. s
ERLFHRER: Fib. pa
ARAEER: RNA. X3
E¥LHER: 4. 59, anz:
BSS5REFR: WFax
K THASIRER: TR
FEEASAETH: XK. I¥. NY. £59. N9
W. X3 BEs
YEER: H%w
FELRTASE: SAK. REXE. 5. #i-g_
N, WK
FEOREEN: *RE. 5T, 8. BT
F¥EAYR: M8
LHTEFR: SRk, T, 2. % T, SR
IETETR: WFF. +045 .
HATR: SILE. e
ERFR: AR, E4AW. SAS. X% (B®)
HESTRAEFARSH: B4
HHBRTR: T4
3. XA (15A)
HENEN: 247
AEHAREN: THhik. &8
_—F -

284



3.4 HREINELESEE PARBZEZRSWFRL

2019 EEEE PARBZEARESW
BT AERKEHEZRZREITFIZT
2019 49 7 28 H~30 H, 2019 F 4 H DA K FARF B DAR RS H
TR W T ERTT A NN XMR] o 2280 HP AT B % 2 ARG T Ik 25 5
SFIp, PWNRFEFE AL TA R EFEEIIERD) « BRERKFE AL TR
5 PR A S R A ) X T AR o0 R Tr, SREAE &A1 X4
T EA LRSS, S HRFEE. PAREIN, M-+ prEsbirs . BTG
FTiii 300 HAREFRHE N2 5k .

2EEEMINSASINET ESINWEESRARSs 2019 RS

w\' 'L l.d o
L8 fheth 11

— r

2 44! WﬂHJJ-i,x;;

HERTANXEIX KR T PR RS S Kb E0% . ARy
PR o DAL TR o FARE G U)K 4e 00 L DA = B Bl B K38 e
AR E T 5 BB AR RS AR TR R SR EAR R, &
PRIERLR A3 TAE 58 P B B K b 5 s 2 £ 87 17 4K

285



e 1 PEL T EF S 3
ISRRFASATHS

\ SEEIERRSREN .Y
SeEIEHN : aflr o
T DEgRwREATRS | et

PR W B S KA Y . b e, FRUFBREZ DR, 5=
BRI E DIERR . KRS R, Tk T T E SRR mEh AR
AU (R EAE R 70 46 B9, AZULA BEA Sa 3 % G (14T 3
AL, @R AR E AL QYR PG H TR S, mEE. WBRFEE, JIA
B TTSAR NoDo o [R5 W 22 2 RURSE DAl o £ i 22 e KU S N S 2 Xk
3 AR A Bl 1 TR AR [ A B AR AEAR AT I B S, AR ATHE I . AR TR R
P PAEBHD B TAER R, BERARICPA LB E RAREERME &=
e RSP, AT AR S W o R R ] O B P A
PR T EACRE DN = AR, AR TR R e e A AR e T b 5y o ) SRR 1R RO
T AME A TAE I PIAT S8R0 5 il B R ER SRS, 75 OUROML AR o 1 5K ity 22 4
DR VAl o o B BRI B R oK PRI R s AR LR Sl R AR
22 ARV IS RIE 78 530 o B I AR BT B R 1t X — 32 8 5 B AR e B R R
HEEK, WE AT IR A I AR (PR IEER) B3R
87 B KT B R A S NIRRT, TR AEShER, — ol kI
B

o

N~

\

SEITRRFAEN
™ IERRWEeLATie

‘*ﬁiliﬂﬂ#ﬂi 019 RRAR

286



RN, S VCEIE T 24 LR EE DR E T = a8 dh 2 e R R R
BERE L B P A2 SRR SRR SRS A 4 R SR A I A I A
AL EWURIATE I P2 5K . 2R S one health., SLANMUISRF APEG I —

B N PN b 2 A e RS PP A 55 AL 22 AR A SRR AE A A 6 v (10
I 5 S ERSEA SR UGEAE 1 SRR, I ARG I6 1 AN 7 T EAT IR A A

ﬁ

=

4 PEI T RS I T
IERENRSAT RS O SEDsRESASR. DD
hhin il TERRERSATES

SEEDERBRFRASN
JEHRERFATRS

BEAt, SBUPIRNEREAT ¥ R sgin, #F 7 RERK LIRS FES
STy, MBEAT T DAL TV A K Bk e s AL e Jm , DAS BAE
Frie SR A B TR W AR R R Lt ie, AR S, sele s B R
s ARG I 5 A% A S5 T I AT AR, DAEShfle it AR I A K Ae K

287



ARRKEEIEH T E 70 FFERE, KaT 8 dii s mEs AT 1 RAUH+ E
JRAL 70 TGS 232 7 (RAMERIHE) 5 GRIEMHE) wEe, 4
W2 N GARSRIEE, S5 a0, R K2 B (SR R i

< 117, <

ARRKRZ KBS, BEGEAARMERANRET . IREE . SR LS = E T
AEIT TR AR, FIN NS 2ARERM TIRASRN T &, 52 AL
ARABGIG o A 1L AR B R AR T B B 0 2 e I S A AT 7 St B RO
W, X—pEe, BWEPRAABYIG. Fidflida. FOE, DRy
Hh T R A B K F DR !

288



T BB B Y 2

rp HE T 5 [ 2 4 AR MG b s Bl 2
K T27p 2018 EELE TAKKZEARES
5 T3 A R 56 B 2 AR 2 Xl A

& 5o X & R X B4
HEFHEFLTARBLELERLET 2018 £ 9 A
THAED) SR EA, 2018 FELE T EHBF R
LETARREEFYAFTITS., 2UBPEFHEFLTL
REEVERES I A, I AFEE AL T EFHR(ETFE
EREEIETHESSBRARS. HAFRHAPWT.

—. SUAE

(=) B iRl Acfl Btk B F oy SR, 37 3%.
Witr gLl (AEER. REER. KA. L. K,
fetedh, HEFH. A4, ERTRE)

(Z) REAFTEFHFNRELRESREEE.

(Z) EMHmEX P EEEHT S8R,

(F9) “HEKM+", A" HAELEHE SR EH
Ao A4 1 B R e S

(F) Soie s oy B 48 | R IR

(70) el RSN EbNTARER L.

() PEBBEREATERULEERE.

289



=\ SiYATE A

] 20184E9 A 28-30H . 28H B (S LHE H
EF28H L4 F, 288 TAAEEZI ), 298 £30H
FAKH, IANE TFER.

Mo RAR T HRREIIEE (W) H AT ERILX T E
AHS9E, THAHGEILEERLL), REFE, T4

ZHW )| AFRTE QL T AFIRELEE,

pali]

= BoAR
AP EmETEEH, RS REERE. HEEELR
B, mHMEBREE, WAEARSE. BX. Z AR,
Bk, B, B TARS. ERAEXHZESFNAHAHE
KAR. RWHEXUBAERTFANMBEHABHEA, HX
FHHKRASNIE R A
M, £EEA
(—) & VEEM B A10007T
(=) fF#AX: AFEE HEFRARRBTFRRX
2. %), HPERBEFLREEM2WRLE,
I, HieEIm
(=) 2R TN EFEBIERREYZERRF
$FER44Y. 2 ERLUAEBEREFEFHRE
AW HEARSLEL,
(Z) $54#WTIOAUHMEST EH, HAHEHERK

290




W, F 4 E zouxl_1113@163.com.

(=) R YU AFEFHEFLBEEFHTHE (M
W E % & M # & F[2018-45-01-096]), 2B E2HFHEE
HHET | ABREHFF N30, KL R2EERE
http://cpma.haoyisheng.com, {&#E &K IE VI LA, ¥ RS
B AT AT F 24

Bx R OA: APERAT. Ll

B AW iF: 15882145005 13982125708

B FEf48: zoux] 1113@163. com

MHE: 1.2 B#&
2.7 JE AL il B 4,
3.2 P E

*$ﬁ%?$%ﬂ%%%%ﬂ%ﬁ%
i3 w7 \

018 4.8 A.10

Lt cxiz ’E

291



P41

2018 M 4 E DA RIS A L&
BUARRETHERATTSSNHE
e W U AmE
9/ 28 { A E
13:30-18: 30 A A ] Plumion PEEMFEMNEEIHAMNL
Mg M AFASETLL DL PREB D
9f2H BE WNAFEUE \REUT
| OB: 30-08: 40 A LT
O8:40-00:10 | KB ELMA LT &L
PEFGEES P aR
09:10-09:40 | AEHBTEHEF L LS
EXtIEeAliFaFe NEGATR
09:40-10:10 | BRFHEE SH 64T
EEkEELRBFETe RATHER
10: 10-10:30 | £
10:30-11:00 |EWMERN, CREnEFA L RS TH
A SRS PR TR SRR
11:00-11:50 | TEBRESHHE, AR5RES '
BIEEE LT T
1:30-12:00 | fEELEsRRaENEAER
PRFSHEEEE LR
12:00-13: 30 S ¥.L 9
13:30-14:00 | WEFEBE
HEdhEeRBEdd o2 tMAT R
H00-14:50 | BE T4 RME A AR A GRS
FEEHTE A EHER
14:30-15:00 | MR AEARATLRBGMANER LY R
PEHEREEESHEE THFLA
L5 D015, 30 TehENETSRES

292




ERESAFHETER

15:30-16:00 | A A Eirals ke BiTH R
o B AR kA AR R
16:00-16:10 | #& '
§6: I0-16:40 | 33 A I [ i 395 0 42 0 30 o8 A O
O A o B LR
16:40-17:10 | 435 1 4 5 # & W %-one health
st 4 B O 0 A 4
[:10-17:40 | BB ABFEH &+ 4 Ty N
1T:40-18:10 | ZRFEATHERMENE
341 A B A R AR 4B R U
18: 10 R
19:0021:00 |TaREriEnekserunttiasil; FEEFHLURES
it
9A30H WA AR AR EER
B O0-12:00 | ArEW, TREV (DIAFATFRLRATESRES T

L2; 0db

FE

293



3.5 BHIREASR R EHR (FEEZBRET) (DR REMTELRHZ
BRI B

AR
[E]i 8t

WEmEEsme

TR Y LT

_|':-"'|- LA J_;i_h
i A LA L S |
ol

[ AL K T R

294









%%%EEW)‘?E%%%& L%%aai%&?‘ar‘eﬁ‘

N

:l
|

DYAdTNve@E & WET
X ETE ERET ISR 78 BREAEH. -

) BWmAEERER 2%
BEEMEAR +
FENHRREREA +
il PSS +

REALRBER +

297



B ilEFsveo@E @4 a1 Beld=EwedE @3 W62

X B8 EFATLOH 78 EEEAL-E. -+ X TREHARESERESHBEREIIS

B 01 A Thr «
=iETS . *

DPERMEMFRE

FEET PERNEYFRE

i = a = - 1 | P
'&-—'L ,_.{_J = MY

DERBSHE, AHES. Ei AR T

e ERTL: DERBSOG. TN
EY, BRES

SEINE 7 M

. R DR TN RIS RRMESE: REERBEEE
8 SR RIS

2 RRERBERBL SRR

W&k MR E - Bl REILR

»3. TH B F LR AL SRELEA Sl

o4, FRRERIE MR HOBE R 145, WIVEH: 3

5. TS BT R H AR5 BB

BERREFRLASART
SREMSEFRBNENZLREE
E&E, BIEMAET LR E
FENEZEYR XU ENRP
tegaoaHfrRas * TR, PP EES R,

»6. RYIPEIRIEE LR

298



BridTsve®@E

X HEFREEREIK

P

W EBMAAKL, REHS
P onsliHS A R e iRt B R
LTy

REET:

VHE N EEHEY, F3IH
FMEF LN BEEHIAMLIERE
. #thing, FEIEAERFE
ShiEE. EEHTREERE
FREVA iEo

fEmEE AL mIIKE, EEIK,
EERTS

HEEIZA

BRERKAT, B

=. HEL. 88 FOm

@3 WEZ

BhilEswe @B ® % W63

X BOEARGEI%

299

¢ 0 -
€iET L.

FrERLSIERFIE, Bl
EP ARG ES RN
A, BIEBEPCR., HERZ. &
E¥ R, BEORAR, BE
B RIIRE, RERWPIEE
B, FIBXGE, FREEG
WA IR ERIFM,

ABEEN
EEPCRE S FEWF I
HEERAR, ZRBBERFESIE
PCREARERERIIE, WE
PCRILEMIRMEREBMERIE;
T RRPCREV{N SRS IER H %,

wmmEs A BIIXE, E. &
8. KER

EmEEA BNEEXE, B
B, IEF. 1858



BhiaTsve @B @4 WM1613
X SGEFREE%
E 0, 3
WEIE:
BEREAENFHEHR

EREENEBRRIE, FEHITH
SEALIIER

A ETT

FES®RRMIESRENS
RENTE, FERSETTES
ByF, BRFEXFAEEEN
BIF. FoillE. BELE, £
FIURFHEXAES], HRERLER
BENR R ERIMSKIERHESRE
HFHIRERRIEEDR, SHFFS
R, BRFEDREERREER
FRXAEN,

EREE A [mIIKSE, Bk,
BEE

EEEEA WWBERKTE, M
B, YW=R. @S

300

BildE=we @B @) W4

X GCHIARERIS

= ) - e
'_.r.;j_-;'ﬁ’_—;—'l_ ﬁn

RIVSES: 3

B
FIREPHERNGCIERIEM
RifEER.

i A
AEEIT:

FILFITHNERRIERE
BNERZE. EPPRENEESS
DFRE. GCIRERAITEE R
FRIEEMBGRMIZS E. BFFES
e liE. BUESITHISRITHNFE
KAENo

fEmEE AL MK, ki
52N

EEEEZA AEERNKE, R
8. BLE. ®RER




Bhil=we @B

K AR PR R IR

PAEE:

R AP RER LR, K&
EREREE M L E KKK IRE
8§ BTN AR PSS I A B RAF
HFR, BILLRIHFRIRISFI AR E
IR MFRBERERE,

REEIT:
KEEEEZ R ENE
AEY, FIKARKE (B4
MERYZERZFLERRU
B? ) BER, AIRAEMAE,
RN EEF. BEFFEEFR
fE. HRNE. BB HHESRIT
. KRERLHIFEEXEED.

EREE A ENIKE, BB b
P33

EEEEA mEXRE, BEE,
Hik, NEWN, FEE

@ W64

301

B aTnve@E

X PR R

-
| .

Fa=Ti=l/s

BR: BERPDRENPE
DRERBVINE 7 EMRIE; MBS
REZFIFR BB RERAFCFENDEF
BX; MESRRIEEE AN ER
RO RERFI R E D RERBVRIZN S
% MEBMBEGIEENESR
ERFRED RERNFMERULE
BEEU, AE: mEEMFELI=F
PERGIFCNRNZERNESA
=0, ILPEEFENHR, RiF
KEERDE. REEENE. 7
BRIFRLIE, FaiHRLE, iR
ERTINFIESIE. SRRIEE
ENERITERRF (SOP) . &
MERGEEET., KNSR
55038,

Ao B@)KE, SRBRFE

— — 1 Ly =
IEEREE

fEMEEAL FTEFER, HKal.
. BEIR

@ L WMuig1s

3




BaATve@B

X REERRPNEES FENFEEAR

EPRSZRIIEN. PCRER
B EFI A MPCRERIHIE
FhiEmaRLille, BREE

PCRIMlIJAE MR IRIF A2 B k45 R
FIRNAIE; WAEREPCRIX
AP 52 PR B R4S RO FT REBY 20
EERESTLIIPR, EIERIEM
BEFRI, LFEREBIIRIE
fEPREFRIER. ELNFmEE
R TEOE HRIE RS 1E,
ERSENEARE, BFFET
BT REMERS, HIERMNK
PCR{& R BIE AN FIPCRIS 2BY
REMHAPRE.

fEFEE A mIKE, EEil.

B

SEEZAL RUKE, BRI,
AR, KELS

@4 W65

302

Bhd=Evo®BE

X IBFRERERIENERRERII%

BiYSet: 3

HETE:

SRR RE AR
P EEigE, 1B RESF MM
itEeIER. BEFEFHEHRT
RHEREIS%, BREEREIN
EREM, LB EREXE
&,

RSN

BTEWBORARIE, HR
EHFANBMAIPE; PETE
A—A ENIRER W, BEDH
B RARER R

EREE A @NKE, BE. 5
{=

EEEEA BNERKSE, Xk
R. BoRgs. =k

@ F WA16



3.6 RIREI\IIER. RELSEL

HBA G 57 NAE N ASE ARSI L 5K, [ 2020 47 1 H 22 HEEHRABUE, 5%
PSR R AR Y, BFIRE: SRR RSINEE TR RS, BOSsT
RO e oG H ik The, $2H Ry DA R R TR 0 EE N
PEBBAENE O, 5 ST BA 76 B AR T DR A I A i ) K% S s Bt e 41
T RFEBUNRN. DL CAEERRERS) B ERRRERE A, A
92.5 )3+

5 & H

1| IRIR BE 83 SE—[mIB T 52, S R W ik s

2| SRR T RV R A U 1) 7L e SR E T4

30 | JeWHIE Y FRHEE, MR AR TR

4 (> BREZEME) J5ik

5 (T fEpies, Loald) £

6 (AEG RS )IELRE

7| A PR EE R, AN SRR R 5 R

8 | AR TR K g e N B R ORI A R & 2P PPT

9 | BRERUGRNT, BUAGESE AR T BRI

]

303




“TERAE 83 FF—EEHE, BFBRHRAMRE

Bk 83 F

EEBE SHRER

MAXFERIHXDPESFR (LHBMUER)
20201 H 26 H

304



ENFEEARESERR TSR RINR ST SRS, RRN
JIEPREARBICASTHBEERANS—=H, BiITNTRE
SHRBHE. RITER. BEMESEEER. DELERBESE
HE#TT MRE, MlFRS. ENEHIEE. BrRaRt
MR ERHESHRE BEREEREHE, EEeE, B
SHEESH ENMRRIESE, AL ERERMNEE, M
IEEHREERESIHRRTSEENMN. 2XEENTNLS
H:

—. BRESHARHERARRTAHEC

—. BRESHEFIT

=. BRESHRITINHE

M. IRERAER SFRRGIEGE

H. BEMNFISEEER

7~ NPERERHESHRER

T. ERIEIERBETR (SARS) HRHE

SEREREREIBA: PO AP AR DS R (PSS IELR)

RS  BREAE {750 FBHEF
BENE FRE @l DhE EEe

305



B R AR T A Bl A TR A T i) 8 % SRS B U4 B

B A SR TE AT B ES S
[B)R% Rz XTSRStk e

MIXFEHRLIHEEEZ R

( FEENER: ) MBS
—F——%=A=+—H

306



5

PMNESEN oo e e g 1
=) BN s s e 1
() HARMIiALE S &, RAHREL ... 2
(=) RERREREREEN T e 4
ElEFal e ol Dot g oF FoL o — 6
() AT H#E, HTHEAERENF e 6
(=) AFEMNY, o EaaREEM 7
(Z) ¥ FRBEL, BLEMNE N 3
(o) EFHAEE, KoEEEMNAF...—eeee 9
ElgFip e o Dbt g oF T o T — 9
(=Yl s L e L 9
(= W R s g 10
(=) Wiy . . . 11
ISP Uos Gl is it g o PO 2 S— 12
(=) ERHEFRALEY, BLAAGE K. 12
(=) HEXFLEH G, SESHLEMNT L. 12
(Z) oMt epadn, KAEMEA..... 13
(w) 28EdE, SAFEAG AR E 14
(£) RUXE-BBRAN, TR RERERAE... 14
(=) mBEHINT, BAAARTEE N 15

307



Lashfh mm ER mw me ke B A8

B> AiHE > [EY

FRHEE, MEFENPERRRR

(HEER]

e #580 (WIAEERARPEFR (FRElER) Rk #HESh)

ik

RN ERAEEOSRE T, ANTRELHLUGES, FHULSNYH, TLHTH
ERERKLIFNGFA, HARARRAE TGRS e, FASTARLIERERA, &
LEMEEFRERDAESHY, ENMTEAZL, $K, ANTILRK, FEPRTED
RATHE, STRSERA T KB EMA LR, AFrEADR,

179

B bR

heEfsrhERRGEAENES
&3

[RERN —HAHERR] A8
BE OmE Y chE A bR

=i

=l

AR PR AR R E
EIEE(T

B8

308






:




HEMS | VBB ERAIURMZE MR, FERA
HDEZWRLESIL

2020, AFEIFER,

EEHRESR,

BAET - —EAE,
amE, 20195 EEESE (2019-nCoV) . ABRZEEEENER. EH. 5§
ENFEREAESTR, sRmEEAD, BRoSHML. S5E BEERL. TEERS
B, HEBHBERNITNESE—E,
JWMBRFEAAR TEERREFATE, HMFEIBTERENBREE)L, UEHH
FETHHEESEEETIMNEY, XEMPBESIIREE, HRANFEY. E¥XRRS
Tk, BAAHIDEExTIAEY, 1CEFRNPERRE:

20204888 (A=)

19: 30-20: 30

WMEEREEST _ S AREE, BRIOAFERRRTSREMATERD-

+d

Uil RARL RARL ALK

BHifAMERMET

311



LBL 0L BLEE AL

HESIMExE T

#®EA, OIXFEARLRDEFREAENER (ERENER) B8Rk, BLE50,
METERNER, PEMBEFSIERRTUIZASELES. 2EHFFRIERRS
RESZLEMFEEAREEELN. TEMRIHEEFRAEDARSRE. BERES
2. ERMENE2E, THASNER. EBRZMMFHRE, MESMENRITRIRS
Pme00h . BASMEFRIENIB0RE, EPSCINRA0FH, TRFRSFNE, 8.

AT EASEBMAZTEFOREE. MICORE, HEHEFAREFPRN. DEREMFES
[TRE.

0T S,

HEmE,

IER4EEE B!

312



lAbse MabE )&
i3 2 5 IR T M

ESERIKMBRET A, hu)Ix
S UPAP IR cE 2t | QN R
BEAEEEH, U AETRRGERRE K
AR SRR HE IS A
T4 B TR 1) o il S A T £ B B A
HEs BT %A e oK R sl
F v o

"B LM, ml)IE
AmTREAXDEE, W8T RS
HRHERRES, BENIEEMELLKE
Reb®, DRMRELsEEWiIR. £
Binds. . ARES N EL M
R, MERRAEMRLES @, Lk
BREFE. @, BRI G B
AT AR 2 SRR, LR
LBCE, EREREEMR, BT, BEL
ARBEHE [ -

313

ol PRAL OIS BT 1R A
T BRETSEEARHLZHTEEE
Wi BEDTHE. AloER, FAHEREE R,
44 7 W B e o €3 A AL
WART . SEAEHIRERELTER
iR, sERERGEINERGI)K
T RER . WA EATHIE | M2 i
Friibe . B o LR I 7 B A A
ZER. WHRAFEEQEL P2

—RUERRFEE. LUGFRE LN
RIS, 3 NS e R
T R B 2 I e & AT R R 1 4
HIE LR BAIE S, HREMELEH
e AR e RAEREAN. WEPTH
WEFIMAME SO, BEERRN T
ZRFRENE.

CRURERET . EE LR R
EREKR, A0 BRAERERRTS
LHEBHRAEM. WLz TS
R, SRR A, RadkaReE
FHAE )y, i A IR ] L
kAGEMART, AR &,
W m e RS ).

SRUERRSHS. BAGRERE
WA, Eaths e T ISR
MAETAnLMLEE,S. BdE5LH
B AW ERRIE I T, s AR
EMEERA,. RAIRHAENHLEER
. WikE SR Lot Rs it
Tt 3R KRFAEERFEMLLN
B, TRENEEMECHEIL, B AR
HMEEMNHEE, ARG EZNENL
ERIGE. EiENE. 228,



ggﬁ:ﬁﬁﬂﬁﬂ.ﬂﬁﬁﬂ%ﬁﬁﬁﬂﬁﬁﬁﬂ‘ﬁﬂﬁﬂﬁ#ﬂﬁﬂﬂﬂ%ﬁ

2020-05-22 1064 FEF: THE P!
=FEFh = o

EEEK. DXRESEESWSIE
. FMENRE* p SNHNEESHE

oXEEH MIARFEALAHIDEFREIRK

ﬁgﬁ:ﬁﬁﬁﬁﬁ.EiﬁﬁﬁﬁﬁEﬂﬂﬁﬁﬂ,ﬁﬂﬁﬂ&#ﬂﬁﬂﬂﬁ%ﬁ

2020-05-22 1054 F=F: TEE (e84
FE - 4

e AN |J el T B
A B AHI utll]”‘:‘i’\f .'.'_!.

18 1954

314



REGEAN" | HARRRRRAPRL“Z"MIic
@ BN

RS LUE, SHEAHWA T RSN, SRR ST 8 TS
. MENAE. FEY, DSEORME,

TH, BOEEEHE Sy SR Bl S EE SO
B fSRB00Y HARE, BFMSIDER TR,

SR EIEE. | e SE SR s i L p =
e, —=RENsLiFTRE,

MAEASETEE, SHIETE. FUILLSERE TES RN RN R s M
2R,

PR — ¢ WA L T

| T T en

315



KEATESEY (FEAF, TRLEEMIERERN) & (RABEY (2020%F
02B11H) A%, EFWRENPEL: HNEEEWFRNHE ST, BIdZER
B. [TZEE. SRESERNES, BUEHN-AEABMNIETR. RAREFH
#, MELEARP, NENSIFIENIEREERNELAEE.

s i e i [ PR T

i ! ; = i
b T AT A A NG T — Eﬂ
= E!

1]

!

n

f
R o
STRTMENANRT RIBA L. o ol

#Hi5: BARRETES

316



3.7 RIRBEIBARRAA RS (ERXREAAERS 14, EWEANAHRS 125

FFs M AA S

1 e B U FARAE AR RN

2 Ty 2017 4 11 H-2021 4 10 H Y1 BATHAESZEANY)

3 H% 2019 EHZ T AN iHRIEFE5H

4 HE 2019 PY)1148 51 #EE N A @ R RN TR

5 KT ST =AU )1 48 TR A R R AR S N % Nk
6 KT VU8 & J= A e 2 N

7 EN STAEDY )1 DA R R AR AR S N & Nk
8 EN VU8 & J= A e 2 N

9 WilUA ST DUHEDY )18 DA AR R 5 o AR BOR A Sk N % ik
10 REfp Iz IR == G Y

11 RE Iz ST DUHEDY )18 DA AR R 5L o AR BOR A Sk N % ik
12 W 5 1 DU 144 ¥ A1 e JE R B 2 N A

13 W5 1 PRSI R

317










Fax: +BG6-20-85405015

SICHUAN UNIVERSITY HumsResources Depariment it iwvew. scu.edu.on

G m ' f Mo. 24, Soulh Seclion 1,¥ihuan Road
a LY /‘\. Chengdu, Sichuan.610065,P.R.China
‘H
L
E

iE A

“HE=E, HAET 1987912 H 14 H, BiES
i%: 430624198712147730, T 2019 & 5 H &I T 1k,
fENEW S AL BN RETE, REWETER
B0 = AR HR R T, AR FRIEET 5T &2 . & 2019
FEFHT “TAHRIEEDH)” Nik#. HiExE.
EIHEAEBA !

B MRS
prHE: TN KA R B 24 5 (% 610065)
Ip4sHE: 028-85405915
e\
il
U)K A
2019 %5 f] 24 H

320



ERHRS: JIIFFHEE 1380

9N GHIFERIED

B 5 ke d) Ak 2019 45091488 kT

SUZIRAA “TANVRP” | B2 DU 4 58k

321



R o R e R
: Tt N el ¥

e . g T e

o ; o 3 g o Sy Bt T
L ~ i o N g B ). [y A o LY

] ( St A A R g SRy bl

& . ! - T ’ o o e - - - ol M

R v . r% P, RO 1 e T R M- ! Al S B H 73 o (. 3
S e e e e i e e e R e SR R e g~ L Sl |

e -

. e

e . " Mg
) "H g i i

e e
. o -
2Ry i 'y

LTS RIS R AL

)| #% 8 (2015) FO18 &

MW, :
A 2002 9AF 200359 A ng Kk —

#4% K F (University of Toronto) {EIfEl &, 2015
£ 5 ARE E)EgEFARIGER), EFRT
4: N @ C2015) FO18 .

B CXTRIBNBERTFA )| TESRERE
HEEELY (JIAER (20070518 ) BI4ZHME, &F
B, BEAZZFAFY “DNEEIBEEREFEAL.

322



wEABIET

WA LAREERS%XK
FHEERLWE, ok 3 4% N ¥
FIRWNATAREE RS ¥ A
BA%KAR & A,

e £
AERGN

)14

BE¥WE&E 2018199 i j 4 LT

e 7




i 5 J2 KB A A5 it W

NI RS C2014] FO33 &

ENl, &, 19744F 11 H 26 BATFHEN4 ‘ e ‘

b,

FE)| 201046 10 A Z 20124 4 A2

E4#ERTEASFE (University of Pennsylvania) ‘f‘ﬁfﬁ[ﬂﬂf
#2014 84 ARFZ (ENEHIFL/RGHESD I
FH/EH: NIE C2014] FO29 5,

BE (KX TFTRIBNEEREEAS R LEREAR
BEEENY (NAK (2007151 8 ) # 3 R2AE, BW
B, BlEAEENA “EJ!I%‘&%&‘E&@#&:&““

324



Wk F35

ZENEFR_REXFN (F) ZRWFE, HZARH. 4
ARPMAEZRES, FHFT. EREFERAT. EHET. A
&mﬁ%@#wf%ﬁm mian.%%gw mﬁ$i¢%ﬁ 2

AN A A 420138 S 01345 H9H

325






327






G N L B TS

329



I DU

R

VY23 Sb i S K B A A

# £ BRE

B4riEE: 513401198410044020

%S JIFE (2020) F250 S

|

Ty | 1B
,

4

n
WA, 4, 2004412 AZE 20194 6 AR ‘Aﬂ
EebmESR/HITHILEERASRLERR,
2020 42 6 ABMF (W) EHHEEARFEEED

EHBS H: )| 2020 F328 5.

BB (R FRIBAEEREFALRINTHE xr
e BEHTHEL JIAK 2007)518) & n.
MAXERE, BYH, ARAZEEEY “m)l @

HigHBEREENT. mﬂh

({5
~~

s
o
ko,

330



3.8 #HERRLE R —RIR TN ARG # R

#HFERRERIENR

GTEH R ENETD S FHT 2001 FF% T EEBF 4, £ 2022 F4AF
BASHFRHIFETH AMEL, SRS IHELHAFMNER—, 2021 FA
REE—AthEits, TAHBRAHELT 94 SFAQ)IEFRELE (A
W ks T ) G, R A B Rl T S - fe i L5
e, AREES, FHEILEHAT ST EOHFEEAL AN
A, 4O HFAN—TALEIRF Mt b KRTLRIFGTESM. &
HIRFEHFAASESAR TR ERF ARG E, £F0F
£DEELI, PHAEEEIIRHF2E AARILES LD ELR
Brit, 4R ABRANGNE; AR2 L5 FRTAESERLST,

SR FHBRELLANRSRAE( TSRS BER RF—AZLEE
AHATBABANAESRA) IR TFTUHASERLERRATEE, BF2
BARE, 87 “Tad. BRES, B4 s, A SFHTRATR
&, HEHFES RS, HARSTRES. BARSTRES, 2EESRIL
SEER; didmiBAEFS, pAFRBLF. TAE)HRLELF, £
Flam s, M PP, (T As RN R E, Ei
BEEFRFEFL, G LEEFSFSAEM LB URASRERX, HHAR
ATHEREEFE—, RFFRARAPATADNRE, KFEHFFE0
BOEBREFETEALTLESRRIBAEE, HMHEEFETE . KFAE,
HEF A EH A —F A,

AERANSLALAF RO BAAMAMRNY L EFH®, X TOHAS
BAMK, FAKE, AT BSOS EF AR AR LES LAKEN,
RATARIEHESEAFLERMESHA A, HET SRS, FLk
&, iTdakd, it aks it s AT E RS GR KL, RLTF RS
WA AR, RS THAMIEAFREAERSA.

L AT 2 Y]

331



S0 4% | BEEEER

: BBl (Postal) : 3250 | T
WENZHOU MEDICAL UNTVERSITY &R (Fax): 0577- Ssgﬁﬁ?&?ﬁ %Jﬂﬂﬁﬁﬁsz

HERRE RER

kST A F RS D AR RA SRR KA
FRATE, HUHERTPAAGTRAETFE—, KFFRARASAT
Atﬂﬂiﬂ.&#ﬁw*éﬁ%.Eﬁ&#fﬂﬂi,##ﬁﬁ$ii.&¥
M. F AR X —F R, KT FRNESRFRE, HAT(E
Bh BES ROF——ALERRIMAATHARAGAELERAPRTR
£. 9 0 AREAMME, HEMU, LTEAMLEF.

ﬁﬁ#iiﬂﬁ?“ﬂﬁi*ﬁﬁi%f&%~&#ﬂW+$&%~ﬂﬁﬁ
FRas. AASFRES, 2RELHFTR: Al KF 641, PARK
B, BEE D EELELY, 2FARLESRSF, AL HFHLL, 5
ﬁﬂ&imﬁmﬁﬂﬁiﬁi.1%%!&?##ﬁﬁi.mﬁI&#F#fa
ARA@UHATBREL" B ELRBRRASSRNEE, tIETRA L
#iﬁ&ﬁ%ﬁﬁﬁ#ﬁqﬁﬁmiiﬁﬁﬂihtﬁ#ﬁtﬁﬁﬁ?i#Tﬂ
TR,

BHEMA LS 1997 FF 4 L4 R0 ERAF L, fEAF el dosRid
A, RLAFBRAFHE, B, & FHFAGTERE, HE “DE—k"
whtﬁkﬁi.ﬁmﬁ#ﬁﬁ.ﬁ&ﬁ%&i%ﬁ.&li&&ﬁﬁ&*ﬂ
SUEREAE Y, S TR “ERs BEK KUK FERF
A EH—E PG RASEE, RARF LT EESFRBRRF LR
A RBEREATEREE, 2021 $FASBEE—AFRERE, FHTLA

332



#F R E B

BeNEFRELES (AW KFEGALETEEE) F 1974 £4hT D
SEBERAEE, SESFHAMR, FORILCHET —BEEFORFEEfo
ATBEBA, HHA 2002 FRAGASHOFLARE, ARFRLEHR
2REAHFFUELELEEAFL MU IFTEN 20 &R ARMER
THEMRS REA RUNORTELRARMES, A2HI4RBEEAL
HEA PR M, RTIETFHRERERALLREALTE, HAH (F
o BER ROUF— A EE BB EAHAT SRR ANAEERAIRTRE,
R T A, WMEN, RO —ATRALTERRS, it Py
HEL, M FTRE, RAERES, UFRRFAEPFA, bk,
A LERFFSRENLROAMATIEHFRE, B RMA TRFTASIEREL
PRFEEGEE, KT SAHFAR, JHER, BEOAS KB iTRMN
ARAIAR), A DS A AL B T Hahfe 3] B4 A,

MALEH K F & DL 2005 F74HH ES (B E2856),2013 £
BEPERRHEAFL, ARA2004 F L4 E5554, WS RMTEESD
B AP, FHRRFRICHN G D ERS R LS KT, HEHE,
REFTEF L HRETTH SO, Leitilid s g hiahit
FRAAEG E LA ERBRREAAE, P AT BRI, LKA, Ny
HHFRRMER LG LRl M, T R D90 5 4 i it oA
FRRRE. K (LERBSRANRE Lt S55EN) 08 %K 2009 5257

AP R EFE, 2020 F AR FE— AT L,
&

O
DABB SRR nffw}&%

Kpa A 2

\ qﬁ%&nyiza
Besdhy, TEARFLALADTEFmHMNR (Zm), 4 ., ME

Ml AHEI+ L LA R ERRE S A A, REXT IS FFRESHRE
AFERFHFENGEN LNSFESRE T LHD 50+ 500 HHi
FEALIEEN. TLALLEALLOTFLY,

333




#HFRRE FIENA

LELEESIMFLTFIIM FEQNEFREALE (Ao KFEDHN
HIDAEFR) b, ERAALAFRBULEFL L FRENHEE, Ao
ZEL RBIHMAT L ELENBFREPATBEIEL, XAFoaFH
BA—JL 45 4 B L o o & b SR P d SLIRAF DT 0AE M RO F iR g 5k £l
HHFRE(TERS BEA RF—— Al L HRRHAATRERAHNE
S5%58) sRTREGERDLELBATTE, BFLEaARE BT ER
&, BES, R hEd, Al SFATERERS. HEHFEEL B,
HARSHERES, BARMFRRS, 20 RIAHFTR; Btk TS
HiLRA, LR, FilRISE LS, 2FABRAKHMY; i
HEAFHEL, AR LLEARRHRRLE, FHRERFRIHAT A,
UAPERFEFFEIAFERLDUFASIBFEEL, FHMETIHFEAETFL
— MAEFF GBI TETENG: $EHFFE08. EREFTETIE
HAFLEBRARFTE, SHEATEE, £FAR, HFFLPHEF A
¥k F P,

BERFAADEFEF 1985 F AT E£EFk, 2008 FaH5HT/TH
EAMBAHEFE, 2020 FAREE—AFEARE. ARILIHFH
REEEARTERIERFOARMRSEERE, EXREHE4 LAl
ARME, 3R EHRADGEE ARLE S LD FHTA Gk,
ik, ARBLASERAFRIELBELA LA LR EFHELSR 57
ARETENAE “EBd, BER, RUF" SLAFREH— R P00 E
fifediayizte, TR STEARB SR A€ LSk EuRMEE A £
AaNkFLFREN+EAEEEESEA L “T 6" AR#H, Lida
ERGAFEHFHSRAGFTRETRRALFAR . S EL LT RBHST
AR, AFREHFEEEAERESHITTHE Bt fEEEER, BEH
REEHBEERHNED, HAT ‘O AT REESS B8

334



G, RETHESR B MRE. ARl 8 MNEMEY, EHFR
RAAMEABBALBAEAY LETIMTRAN,

iz !

335



B R B I

HRERAFLIL DA ZRT 2001 I PAERBEWHATERE, 4
EA60 AKEAT, 2021 SEFAM BN — i a4

1974 SFPIRFEB A BEEROE T EERBANEY, RADTKHE
Uik, 2T 50 ERWINEE. QFARE, EHTRERT —EEsEmH
FHRMAA HRER, E2EHTHEA ORI — 155 Snike
Flo TREE A Ml R FEBA S 3 A3 ol F 4600 TR, 5 905 TR 42 AT
—HRFREZN: ERRIREUBENBR, WIEEEYS TRH2EG,
R CIRE R B, & kB0 502 H K1 5.

R B L e M B R BB BB (RO — W DR
ARAA IR BE SRR R TR ER DERR AL TR, B
BRARE, BT “HEREA. BER. ROF" WAE, BTEHEBLNEY
e BHFERE, RGBS, MBS 5 el i AR L SR e,
IR ERE L GG R WO AA I, 320 T DN
AA RS, QR T RT PREEGAESHOHIER: W “BEEE T
Eﬁ%ﬁ&&ﬂﬁﬁ&%ﬁ%”.#ﬁﬁﬂﬂ“iﬁﬂ%%ﬂ”ﬁﬁliﬁﬁi
BBCETE: MRS BUCL A QBRI SRIH 3% Y s
AUFRY: ESERT—RALE DERD SREEH “+—=F” W2,
PARUL (RN LR KRN — I ERE . BE—ReR. THRER
SR, QISR ASESEN, BRI BROENHE, ST RASRAT.

WK “HRhe MK RO " HaBEM RN — RS0 R
IRV, AT DR W AA RO T Tokitt . WA, WAMAEY
ﬁﬁ»ﬁﬁ?ﬂﬁﬂﬁ.ﬂﬁﬁﬁ*ﬁkiﬁﬁﬁﬁxﬁﬁﬁﬁ‘ﬂﬂﬁﬁ%ﬂ
ISR BAA kb, 17502 T B S it
M HISEINURTR, SRR T TEE T A5 78 5 1 0 4

FRUCIEEA !

336



5 A R E B

B AFRABRF ST L0 R4E Loy SR, RN AL 50 F6) 55
Y, BEFRKELTFNHIEF AR ETR. LNERHLEHB5H
AELBeERERAEE. FERTEAFTEFHLEA LR E LB F 0
Bt dfe KRR THK, APEARLLRHEMNEE, G54, ARFHES
F e R B e ol R A A S A AR S 6 e R LA R R AT
B, GHRETLLBRELAABREE, S ERMT P HEGHTDEL
ERAKTAERAGIHEH, HPEFRTRFREFAM, FRTRAHIET
AL bl HHA AR S AR RN RES LRSS, SFLNh Y
YA ERRAFEFI AN 2 F LR EF R FTARERFHEF—
FASFAEHE. LS FREGEAE, RNUAT (TR BER R
& #f ALEEBAHATRARAHAESER) HFAR.

ARAREEEHFIRMEQ N AF T EHRRFANFREAS TR
S5, AE $ AR AT D, € 5 il 00 T4 M AT R AL,
S AR foF A S ERITIL, i€ 5 T AR INKF AR PRG54
FWAE A, HEHFESed . AR, BHESFRES: RBART
G, mAERMLH, WARIE5R L0 L, AHFERLRARS: FhiEEs
FhEBF " FLARBRRATBENES, BT ETMEF Lot %t
o RBESEM “—Abou” wld £ h daosh 0BE #E A, “HAFHT M
AR RRELGA YA EAF: ERIDF, HHF., 2HHE “=
ARET RS A S AMNNES: A, EEEERS. BABS, Bk
L e R LR PESEVE S L ZE S UES SN L e
b S T U8 0 66 4 e R

AALHRREY, AR FAET A ERR L RBHEATBELN S E
LA il

337



3.9 PARBEWVEAER

fes S G B X

PR A 46 5 R 4l A1 4
b 11974

338



B

-~
-

h—t

1974 5¢

1981 4

1983 i
1990 &
1998 4

2004 5

ThLY
2012 5

2014 i

FEOELETEE (MOIAPEFLETESER ) @
hTEEE—TREFL,

FawdFsHgdrasiEs, MToABESHE
Ees;

e R A e =)

¥ CEERES" #EEs
METARTLE R EE L, WEMEEL "D
HYE" SWEFERE, mINEIL ‘ERSERPE"
BEMAEE,

EEHASUERLERES, SFH4E, BERSRIE
i, BEHEEHEedE, A, BEaTERT "8
EEHTET WSO S T R S R 0
Wt

HETESFEHIHELESR, SEENBRTLERES
H'PERRSHE" | 254, PESYTRG, BN
Edfs,
BEgETRSTENSERNS " PEERSEE" .

4, #EEHIFANSREFLTEATL.

339

FLUEARENRENESARREER i
TR g

FhYEARERREETR TS TGTTR
B S



340



VR CREPE" S5, BEEStETERN, ERFEHTLERRAERD, ARSE—RK. EROSHDE
HHEEWMRE, R e TR AR,

e — L

s

B xR
et i Rl bt Bl L
Wan i

TR R TEIE R R
Tﬂiﬁgﬁﬁﬁflﬂ!ﬁ PRI PR TRELIERE FERERDELENRHTA

s ERRSHNELERE. FiiliseEn
—, Bl e ERE T
AT BE2EPRSSNEFRPHEDEELEE £
SHFENSRASTEERNN, PLEEEFNHNE
HALERERSE, SUERRTNESHRRSR \,
EREr, £

SAMEHRET, STHTI0A, BERW
73.68%, EWE “FATY" .  EREENESEA
1940, EWHD,74:1,

SRR, BHAZTER, WAHELEE
REErsidiz. fitlE, ERSNHEENS, 2
R IEE R aa CstT e,

EREhE, ShEsehE. BEHE=s
Eff. #dEBLATHTSMIT-sREn, =81
E-p-H-AEERs, TENSTHE,

FEMESAR SRS B MR

341



ZHEE A
B R R

SUTE ‘HEFET M, U CHa%E. TRAN. RNEH" HETUEGRE, MR
SUNE, EELRE. PREE. HINE, HYEE. HHES. YEERSSERADE.

) AN EEE

RUSHENATANE. AUNEASERES

BRNEEIARBOS LR, WINANEES, 201 EENMEENEZS0A, LRFERERSBEN,
EREFERENFHE. BHR. SURNLRENT, TAER 28" | @l “SE" HHBRRARGSE
N, EEANRFHEERERSHRED, RUTFHEEANN.

)
i -
i T EE R FEANLWNW WA i BT

342



HEERE. ERMEFE, ENsHFFREON

EERTRAEATHENFRS: SEESAENWERDSLTNFS, 58
WIS R T, WhES kR ER S,

FEEERRETMEESHNS TS, SREHLE, memHNERneE
&, EREEERaETED.

EET S, ERESETWAEED. FTES4000m PR NE RN
HOAHERES" | FEESEMERM008E T, (FAARE—SNEERER, B85
FIWE+EASRPNEEITRE. 1002 15 T E 15 B 2008 15 26 Bl iR i .

SEEEnE, BREUREED. BUITE "XE-THENR" . B35
SR E S TRIAEAN A, BARESEERED.

SEBELER, EE IHR" @8, T8l TAT TR R,

FHESH2NE. 1TE ‘8" |, 2EXFERL L. BEfERR, 2
EfEEeRE, FREEEESTONELE .

shiE ik RO

s
ReEw

HaH iw
A mRANES) BERL -
ERELLEE NPT LN

MEWEENLES EERSN TR SHARARCNDEFREET AR

343



i, WENEBREETH, RMEFE

BAEGHEMERASEREN. SAEERER. BIL&E, SRGENEERE. 20195%, F5dEHE
eEEERFPERPEHESHETINFNTNFHERERSE, NEERERAT. =%, SFikkk
AMFEENFETHEHESEEREI0NMLLL: 2EESEMHTERTIY, EERREL ENOmE61H, &
R EMEI00E, DEEI120FG.

R BUDEERAE—EE

> o Py

T ] ey

A e

EEFEEN

TN e

£ k]
e
FlREEEH FREELEAERNDE *EEX

=

DOTE G E AT T RR NN RS

ik % ar B

CRBOTRIC AT, O AT

Al . B = P ]
ARk, o5 L1353

MERETENNNE FERYE FIEE

344




IE=F (2017—2020) SEEMHEREL NP REE

ird=Fo4 ] mEEREMN E FiE EFER]
LESRFOEARHEOA—REHENIIATH R 28 EERWSE "R
hsANEEReLATHAREENESEE RERERTERE Znta WHE—WE WA RS
Mk "LEREGERER BRSLH BEARREERE 2018 BEE—BE  OEARES
ETOEMIENENNTEEEANFARISER  BSANRLERE 2018 WHE—BE  OIWARLE
oMl —AERAEEREER | e e eEE—NE  oEARnE
IE=F (2017—2020) WEEERE
rale Fxd ol TN EN L] B EFREC
BEMEWS (1) 50 MHERE—EEHNE (T 2018 it Lt
BemEwe 0] DN ! 2020 R A
EMpREE WENBEHD 2020 e miix®
AFLmFHE, _ Rimmoree 00 7 B8R Bz
TR BELARLFER 2017 i Ul
SHELHNTESEES
*H. Tik. ®& RS H A A HFiE HEFEEM
BAERSE HE—WTHEN W18 R PR T
BBy LURIE o g 3 fokad sl 2MZES WS IS EESEE RS
I T et T 00 T T T A 2T mRE HEEHLF
AFOERIELSERE AEERRET TR 20T WEE ELN M BRIT
TiF. BERAENTE
nE i B ERR HERH R |
ERS B | N FEE | 2R ARTPE T 25 EpaE e
Pt FiW St | i AT 206 Im
L sARR () ARDE i 05 mwsed
il T RETEE | M2E AFRBESHEL 2015 EE TR
WL e EEmasm | mSE ) ARBE ST 20z TR
EE Ed | B | i) ARPEHET 2007 [} AR
FEE  Ta TR (935 | ARSI 2003 ELEETT
REN g3 AR ) ARBEHIE DG mEEsRE
i e SRR (B16 ) AFBE SR 2006 EEEEEE |
T RETEE (MIE) AEDE S 2006 TR 1
: AEFERE (RE) ARPEHELE 26 [ R |
KR (W) ARTPEREL 2006 ﬂl?_ﬁ,;ﬂﬂ {

_SFSRTHRRE MRS 201 REZARERT
T i S 27T e

EdiEs 2019 FE
AEDE T 2020 a iy
AR B (1]
FRDKER L FhEE 2016 %E
ABRBEHEH 2018 LEE
AEPEHER 2015 W
ABEEERE 2015 Wime

DR mEmER T AR DS 2015 it
AR PEHIER HOE  EEESEH

345



LsuRE

p_._”_h

TR

ne
ETT L TR O R e Ry (B EAG BE CEE
LW wE BLE EXL T e (RN CEE ke W)
L ] BE BLDZ BT RRREEY [ VR CHER _Iﬂ...l_n.lx.,
LMHMIE BN GLIE RO R REE [N WEE WA 6
LEsEE T R R
.tli..ﬂ___ﬂ!,l e _m_.,ﬁ —— PR BT ) MR AR
m_li.l___m ol BT e ol RS el TN RN CEHE RS
LI 28 ELDZ EHEOTREREEY [ WRE ET AmE BT SR
LEs®Im e GEOE HHRETRARREY WEE 'WWE i S b L A
LERl@ e Loz R TR T i bl RN | A N PR
LussiE BB Boc AW R
EMSAT @AW /0F AW W) AR
AMEAN  EE  0F T e | WP R SRS R W)
(ol F 1] mam LEHOE HNRENTR R T
ETEE 1] 51T T4 TR | S CEEED R RS s
BHYRE  ®Am  wor WA e ETTR
AMWED  BED  ooc BRNCTRNREAY | MEh B E.ﬁn!!—i.iﬂ:&mﬂ:
OHREm  Gsm Az EWETREREEY (AN CREN TN REE .i_i.
AHWSN & GEW 60 WO R (RMT R BN CWREE ) 1
mEMEE  BRE iz BIROTRERRET i s .
TTE  BET B
mii.!:m CTT :E. WHECTRNTEAY |,
LM wW Lz SHEXTRMRESY TR,
P ] wWR a0 RFRYTREORAEY ,+oa,
LEswi T ATNETHANTEY Ha,
FTT T TR Wle Y CRNRERY HlE
FUBHESHR SEFEARTENE  OAE a7 AR EONUR WS ADE
TUBRETONSEYELANENE  mAN  faz FRSTWEINSEYNT
FEEEE WM pog EERYFOARFEENENRN
HoEEE  WEE G0 FTTEE L e L L1 1]
SR FERUNEED WEm fLor ERCE LA NERH RN e R T LS e
L T WS ERTAURN A LSk R, BV
WEW  mEE o0 T EPDTRETRMDLTY MR,
BEM  mEN e ATHIRCTRAUTEY HAE,
HEM  mEm  pue YDA EETHNNTEY | Ha, i i
W EE L T T WHES (PELD EY TRNEEEEY MidH. | iy I .‘i!«:ﬂlﬁﬂ:itiii
WERAD AN e BEm+E wR—WE 2
SERam mE® g0z ET TR
L3k B Wi MR SR

7\ -
\ \ WEATE (0202—L102) BT

346



h, #R¥F
A e
, fEEIA, &

o e

L]
-]

sy

T

= e 3 "I'h E

Ry

MIXEEFLEPEFREAENER ($REAER ) fiRE, RUTanS
&, FPEREEFEE,. DERETIERSFEER. BNTLEESME, &
EEMEEERERBSHESFIRRTFERSTIEER,. NISERESERBEE
F, THRARTGLAESFRIYHRESHE. BERESEE. #RRswEs®,
THHNSDER. BEAFMAARRE,. FEShEnRirHENEEs00ET. B
StEREIIS0RE, BeSCRF048M. AEl0RE, TREE2EE, 5. B
FEASENEATERI10RE, HEAERBERHRE. PEMERFESEERE, ON
MEE {IEREweEE ) WENERERSHT—REE.

ks

AEgEEsENSAEFEMISEEaTEENEFNSAEREER. MIHEL
oA, MIEREEFAEASEL,. PEAFEYEDEHETEeRE. sETE
LPFERER. DIESENEFSAEE. O)|SEEEYSDSREsysNTEARA. 20N
FrDERBSRCTIEF RRINETRRASRS: FEEETHMNETHER.

FERER "+—8" . "+5H HREESRANEAENEFENEEEE. Wt
SEEIEE ., HeE A TEI0RN, HesChii etk ERRTHH, fEEEES
EREEEIE. 8. DEEeNsEAANEINTeEH20E, EemIONTR
REGHRE. BAOISEPERE-SENER|IXFRTRRAE—FEF.,

347



F Nl emmtenm

MR PEYREPERBSESREE, AHEEANERFTLADE
A, MilgEmEREEAd, FFEANERSSESIBSEREETESSN
FEEH. SEANEERTISSRES. MISHNESSTSESHRBTSNETE
B, ABESHETEDRENSEME CSESAECSER, EMNLEESRN DERY
ERETIEFEDISANNPEESENTE. EREFANBERS. HIWH
ETE-HESE. BFESFER. REREHRERE, BENIWHFEHE =58
W, BETRERE =SSR, R —BRAREFRERRSH2E, BERTE
BO&BE, SCMF20&M. TENMITEAAE, BRANTHIR, SEENYRR—%
¥, RESIE "BEAMEERAS" “HEERNS.

ERE —onmwtzan

ZHNE. B, BARERASFHAEE, BHARRSEE, BiWD
SFPEEATLLA. BIMBEHEREEAR. MIdRETE, TPEFTHFSEIES
HeREen, *EASRELSADEIARERSTETARESRE, FHEREYS
CHEETESReRNEESR, PEREESETERESASRNERR, PENEREEE
SgFRERFRURDSERT. LE—REARSFHEPNAS (Nature |ndex), Mucleic
Acide Res (IF: 11.147). J Biol Chem [Nature Index S S N EHE FBESCHE T
498, |F =10i36, SEEEEAFSIA1406E, RREMEIIEBEX (E2020.04.07).
FiESETelrahedron, Chem Commun. Gell Cyale, JBiol ChemflGenes E RS HFEN
HmLHGH, ST (FREReES) FEEEATERS "R THEMENT T
H, FSpringerd it 8 W W7 M S Briefs, ¥ Springer Nature@ Wiv W W HE
PubMedgr 2 "Envirenment and Female Reproductive Health™ 351,

BN E spinEneEtesm

Mmoo PEY¥RHsEESEEREMNTSE. WLE3H, S2PE
ERBEFERPLET. AKIMEEER "HrEERAS" REDBNMNE T
AHE" WERH. IRAEAENSEE LS. ShEnNEnsl,. cHEFER
Fels—m LE—SAARREERNERSTE, ENatureR B FE—REH L E
FiEWARE, HhW—Sl@f S I0nl (16EF>10) , EXE8| 28T
2000, h—EFH29,

ﬂ“ﬂ B EtsESN

miAREELREPERRIESEBESEERNETE. BB, @150, iEHE
EFETERETIIEASRREEEIHE,. PEHBESYETERRBRSY SRR ETI
EReER, sERERENEGESR, MIEsHNLEeEE, MiEaREEERET
FER, MIEFASTSTESERRRLHE, RETRERESSER, SNBELEY
HaFETHcE, DIEREFHEeFHEFTE, 0)ISEEM0EHS 5SS I o i ST
RENEAEEN. THEFESFETHTFHE. MISEEFESHE. RII&EEHETR
FEAFHE. SHNENEE, $SHENENAFSHE, BEEHSAFSSENHES
FEEim, HERVEI0EN, SCIBEION. FHHETRNNE, SRRMMERG
. TETEIS. SETEE. SENATHEE, BRmo i, FROsEER—
FEIM, FER)ILR "IRENERTEERSR" |

348



R oaw

BHM vnsmrenm

Mmoot PEEEPERESESRERTHAD. RS, S+521E.
R BEHFFERR. PEEHESETERETEER. PEREESEESSR
WHESHEMR. migstwrEEdesElR,. MiEsriEesaB8TeERlse.
BSERTsHFREERYS., TAEFHEEIREE. BEFEHEERE. CMBR .
BLEEEELE, EREEEERANEESE—T. EHENS0AN. SRENES
BFRSHiEES, ErnmRGErESnLERETE. BRlhabmneisiE,
RESENE. FERTENSES, RN —SEAM—&R, H5EEM

d NS EAHFERARREES, SARGEEREIERRLSESRNER.,

W B wewtinw

10GZEOFA HE, IR, HTLESWH. 1B EMTFOINX2ENTER,
TOEMEESENIAREFLE PELRATREEA I E, 1904EHBESTTE
i [ PR ), 1996~ 1 D0ETERE S SN e RO e R e, *
FENBSTREXERNAT. . THESEEMEEIORE, FMIFEESETE
I FEFERENSEES 2B R ECS SN, BERERETEmRE: =
iH. SESENE. 81050,

NELIZSERCRPEFRSANEP CHEREE, MIHTMRESSHE
SEWTENEHSERETES, RISFHELSIIRESEREER, MWK
ENNERTsEl, AETERELEPEEESHEETIHR.

EEEK wuis

flid, MilREEFHLEIPEERRNE, (AKHERES) S0, 1906E
BGFEEERAF IERBESETH, 004F1 2R L TN 4B SREDES
i, EESMAEE, 2008F00 E2004EA EEREEHRTSHE, 2013578
F2014HTE, hHEHEETE, TARLYESRARE: EEFRFEERERE
HREEREEY: DETERNESSERSSER,. PERNESSERSSNE
BRELUTEER. N)$AFELEEESHMEORESRNIEER. NI&E
BEFLERSLFNNTEER, PEAEERLLEEE S FHoABtLERS
.

mliXFEEFHoEPEFREERBSRER, B, THERDREEFE. M
HPRE, AWTEER, BARSTTMITEH, OFERHEES.

349



B wnmntsan

MilEZSEHFLEPEFRPERESRERENE. MTERN, RIIEEEX
EiEAA. @G PEREEREAHFLABEEA R, OEsrETheRRs
ERTYESER. NS FNEREENERYEEER, THEFRAEEE (N
FiEETE. SEELIEMNL—FEMME. PEELESRFENEE. MmI&Ems
TENSFEASEHTE, SRSAVHTEM, R4SCra20fm . SEEmem
THIW. XASETHIE. SEERESEINE, EESNETIN, B CADR &0
NELUPETFENERERSEETRSGEENETEMSE. M)E PRI
HEARESYD. fERERENEAREERZESTENRE .

.ﬁﬁﬂ FMAER IS TSN

HEEmt, miiteemeiTESn. PERBRSRER. SRUARR. Bt
EF5WW, MISEXEERTYESNSEER. TERARTRAS, 1RAAFFRRE
K2HEREDIEENERETHREEE. TH. #SNRESHER. . M
NEnAFRAEE, SSERESHEEENEEHA. MIGESTHEETEER
MES. EEEMEEETHEIOKE, HhSCHE20M. TR (EEWERER
B, (mExEpE), (PEERBIN{oFEREREBEA) STLEOEE,
BEMONEERBTRE. ONSEEEF=S% (BEEA ) . OIHERHELE—
Fi(#Emms ). =SSR (F=RAA ) $ER.

BWE souras
PRI, REVEMET, BIXEERLAPEERESEEFARE, PSS
BRETLENE, DIEHSEEIESAT, ERERRSRE., ARAEnSE
FEAMSNE. ¥R ERGARR. THEFSXAHEERNERES, F/IX25)
| HAXETEMESS. ENat Commun. PLoS pathog., mBio. Proc Matl Acad
56U S A, Enwvirgn Micrabicl. J Proteoms ResW X DN BB EESCE W
A0EM, EEFRERSHGHE, SRR EER T SE1E.

EEL o

EIxPEELEREFRISRREREFEN. PEANEFERBSERE
E0s (8£0) . PHANEFSARCENEHERE (20 ) . B2RE0mEEn
PEERSHEHECIEREHEAUNHTFHERSEEE .. MELIRERSR A THHE
HEMEIN . FAFENNEER. LY —SBAFEFEREETANIGT. TH. #5
MEmEFHNEFE. . TRNERSFRANEE, HEXTESENIRI0RN. LS —
fERRWMAMSEE S HEFRSCI 68, MEDLINE 1R, EFHNNTEIN, FOENTE
E—HEm (HEE) .



o H

ML, BIIXARERLSHEIEFREEENESHES, #H. BESEESAS,
BE {Current Microbiology ) . {PloS Oned BREFRTE, =, ¢5N=i
EMEFRHHREEHATE. LR —(EEEERAES I ERNEERESCHET 5
. EEREETHS0. SREFEELCAME (ClpXPHE Bk ERE I messE
FEMEENED, FTH{PEEaer . (DEMsweTEr . (HFEERET
Bl . (EEEEDELEN) SEMELITEE, EEE AR sEESSEHTE
BESEOFEFERTnEEiess. CEREEneSilre.

FERE o

STt NEMIEFENaEPESEITRESEERBEWRE. =
EMB LM AESESENESNNALTER, IRRTHALFERFR, BEANRE
HELIREE. #ETHEPEEEEHSE (VOCs) , B ASEmEE,
B E e RN, AT EEnIFRALRMERaENEN, DERERSCHE
0N

H m R EIEREES

EFRASFERETE. 2010 FRIIAEERLEPEERERPEEES
BRETLHETRU, BETEEAFELADEFRTRETE. HERRZHFMAHEE
ASERENEERRTFOMA S FNEEREEENL BN, BRlis—(fEEaias
FREON ( HPSClHEXEN, RREMETEIS 6. ENTEREAE2100E 8T
BEHIEFAATRTY, RO ESER TS0

REE wosan

EETmMIHINAEL. NXRREE. BREFW; L ARMTLIEW. £
E. ¥, ¥R EENLAWER. SEEHEE. ORASEE. PHEEFESSR
BoaWeE. AHHE2EHE, 29588, EARPOPGTFHER. BREETH
Im; ESE, TRIPERBRFERRE M) (Awpawt {HEM) (G
SEEY (RBE) (CHEFHEAE F: 215308, BRWREILA, THES
FEIE. PEREESSERRERN.

351



NEXAEEXERRL, KHEERIEN, EXRSTIRE, HLEALSERKE. BXE
SEYER. TEXREAF LGN, FREASEANERT. BRANS,; BH, XoENEEEN
FHAESER, LFEY, SHNEHFEIER, 201900 XFLRAENZEME, 17E
HEPEFRAESLEE—§E, 195520 DERESHEFUNTRANEFEERNSSFE. &F
fLRE. HEAEE,

i [ X1 A - LA / CRES !
LR TR L] o 0 - A - — i

. EEEANTIEN ‘w B . z Y “::n:-u.-ro-!‘tnllllu"“h i
Wi i e waane

& ahe cmaw h . .

& )

FETHER¥REIARSEE

tEXSLA DY RRER MAEEMARLATEERED BEAx*RNTRER

352



FRkH NER
B3 DR EH BBE D AN

i T L E FHPTHMRREER
Eest SRR LR T Bt

B2 5 4 F
e - Tal
5 I
1% K%
S TR A

S R

353

Fhk W OE
9648 DI 2 H 920 DhL AT

EEMFEEE R P Al ERER T
i SRl W R k4 4 R HRhOER

VU DA S

EF1oe e .

b




¥Rn

e =

o

G4 P EE TOHR MR BYRBiEEE OEE DM FENOHA DS L
Ul i i el g ENXFEBLADERR B S EmE R FATH ST MEAT
rEROERRE £ N M E R A EELE SRR A A
HiE. R, mEEA AT ML TN, AT B EfEHE AT, 'I'|"""'i!""* LEE M. WhEREE

I E MR A
kA, ERENATFEEE
R RMNEEFE . Pl
YRS A B 9 -
BN SEmMIN, &
Lanss Oneology., Hatoro
Crenetics B IHCT HERN
LR R R kg o -
501 BB H2a. BE
|'r.e M M E T asA1a. B0
1 ."WI o,
1 1P B i

i 7

FEIL

B, R EEsg
W, NERs 'rd"\"..".‘ 3
A . ST A B
B, SRR I e

EIEEHR,
e R R F‘Tfli"']l
M, R
i 31 B e W O
Rl o s g S | R e
B, sSRMlieRmt, £
M AR RS W
H103R

slfmReRERsE
(i "I thu'lS:l’ i, e
ST, ICAWEETE
i ERL ke ST R

L 07 R 0 e T2 o e
kBN AR ES. W
o L R L

Mo HEEES:

ER R

G oA A, i
ERETER ., RBpHER
'“!!i LA . iRl
BT i"‘-‘-i T-"“?"'

:|5 Kl"f’ﬂ'ﬂ"‘ -fx L
B L RN TR R
WERR, EE LRI
AW wE, TR e
T AR B el
]

-

BER

B4 T EH TR TEER BYRPRERoeRPHET  BSMDHEAER
IndsmBRRE PO Ay chE iSO lE L e RS b
RETID EEMTIDEEE LoLE et e S R R EERE T

£ERRND | ), |
D3k R A S

anm I L 1 e
$& B R A II
‘VIS-'rI-H-n!H %—ul 4

iE &'--u L E

BEE 22 2t e ER
ETE SR o
B D P g
T 3
T e B S AR
BT T e
CERTE L
P R AT A A

110 B L
] L A
TG 1) 5 2 W)

o B

b o

TN '.‘f.“'.:
el FFER. TRERRE,
Eitdr—a & HrNiE.

[ g o TR o R 1R
5 R ESARS, i
HHEENE T, FERE
PEHEHEENE, —9K
B rR s G 2 S e B R R
KETRE. Z8XES1m,. fi
[RI e T Ak B T i
B b o b B
A, AR
s i (BT het o b

354

2O0HERE AN "= T
F" W@, L&k
v it TfE A,

" TG N R A
AiEEhaS™ M JTEEm
.'i HI 76 3 @5 A0 HE T A
R E) S nET e
=" B . TEIRTLIES R
FrAH bR, THHH¥E
FE. CHWETHRERS
HE. rEIEESE
g, @ F Y
#l




HER
L ReleE

iR
99 PR+ L

H AT MRS o T o o o RS e s
oo R HE — W R e
It i S Al B
i o

HERX
B4R TRTH

iRy R
it S aE A

MR T, 200t el
BT . SRR

i
A,

BfExR

BRER P ER

L2
SOBPREH

I ) A AR (L 0 B
LENESE

BEF
BARTHEH

IEXERRERESE L
HELEEW DS

T ZIT s R AR
La iR

SO0HEE

fE &R

ST R

v AT
M %2 4 IR 8
T o O R

M TR, e
7o R e M
W TELF

1%
1T M

-

L i RS R
iy

355

iR B
03B B+

SR, k. WiH. X8

(wESSf L 83

aE. MW, &

i, W

I, BT AR, p

ERGESEMESS®
= ol




i

"

AEREARDERIERGMNERNRE,

HEEAHDEFREAMPTIEL

‘BETB, HilfT, TOTR" #48,

i iEE AR




O zusevem

D srswarEnmmsna

@ masunassmrmmas

LEHFFRELBRS5LAF LR =ARHITFLEAS R

BERIERIENX

BNTRAEASX :
—EEH S AXENRINEXHNTE (2FaR. 5. K. £
18, ohiEY). WBAFANEERARE ) AGHEHXEDF TR |
LARRIHEIE A A HTHRMNERED . HENERNNAREES
ERDIE, (EMEDHEESE , DIERIVEAISHRE , P fEE
“REEFNEREERESREENATNEREENSL , R
SRIESFMPERR (588 ) Bl

v 2 PEERETFARPESTHHER —REH TR

£, 8100422 PERIESEE (AREER)
v Bl ERZRA—101007PEIRRS8E ( FREER)

357



BPERIEFREN

EE@%? L] A
( public health laboratory sciences ) LP{#H\“-‘J"

BURPANERESEN , TEREyE. | S T PE
%, WEMADFENFSER , 0UF | ore
WIS, ABRAHEBEANOYBERE,

{SUE, EMEFHEMIREY , BT
MBI BERS I ASORERKR.
FREBEET , R TRIRIE,
SRR RS R IR TR R
F R AR — D3 R R,

II

Bl & R ARITE

¢ TEREW NEDENE 2—1-?: Enn;;::mar
* HRESL TRR¥R (3%8) mgﬁ BETIRE
sl SUFIABERSRREL
BN Ba&,

¢ ZE wore Q) Tosamaseeny )
* KRR
* ﬂﬂﬁﬂ(ﬁﬁﬂﬁﬁﬁ °1!9G$ OQCHME o 201285 N

ERiRER ) SUm#, ERESEE  WEEE, PE EEHDERESR
¢ FRAHBXEENIAR %ﬁﬁmﬁggﬂ ﬁﬁfﬂ' o :i! %fmu.

V.

b\ 019835, SESRKRPUERSNE, NIEXREIPERESY "PEk

F' sy (HESWTEM) [ s, PERREFEZR. tF

= EHAY. LEEHASHRRRENASEARAPEASHLILETN

1 A ©1990fF, ESRPUSRLSMSERERAY "PEB1EY" H120EN

N & (EERELSN)  EReKFREArEES—-UERES, 199158
KietE25

358



PERREIERRS

© 1986588 , ERRAY 7 PEERSE (EYS- PEFE-54) , BREESEHER , BEAKAS
BBEKHR ( L—B= ) FPREXN (MIEFHSR ) .

¢ 1988598 , HHItKNEH2EFE _REEREFALTREBFEAUAS  METFZSNER
IEERESIERS  BREEFAE—BEESER

©19924E10H , SZHAK (she ) BiE , SIEKEHNENE_EEESEHEER
© 1996598 , TMAHRE  HESNEAIR=ETUERSEERR

® 20056108 , StFIRE , WHHAREHBENEELEREEEER

¢ 20105118, ItFIRE , UFEHRAEEEIECLEREXERR

BPENESWVFEARET

- == (PEIRERRAE) FITF1991F , HRERMEREN
ATRA A AT
- PERERSREH I NHER

- SEEHEEATEE

- BREDERE , BISREDKER , 5IXE |, BRER
- BIAFEN , FOOWAT . BRI, BEAERT.

< EZHEAABERBASRREFHIER D =,

359



BPERIET I RRwEH

020015 , PERREEUE—RLERREFRES |, ik
HSESRAEERBHDAEREPEREE—ELESR
n 2RISR a0

©2002£F , REBEFMIBMESS

02004 , Rl "2ESFFREERETIMNNHRS
FRE" , PPREXFHFFREEEEER  O)IIXF
RIS ERIE(EER

©20065F6 A , 10M EERIES UMMM SIBLIR , 2B
SHEE : TS ( DITEFCIR ) . RREERE, K
BRI, SSIBERE, EYMHRE, REFNE.
. gg*-ﬂﬁﬁ AEFINN. PEREEE, GFRSIRLEE
zpzﬂggf . 185 (EREEE) HZT WML ( 2008

PERESIRERENT

02013588 , fki "F2RZEFSFFREERESEESIGIYNETEER

MIA2ERS TSR , QLEZRNESTHIE. TitERNASRE
ERRISNEEAFESSRNEERIEEER. 201555F , 1858280 EAR |
aiE:

"SR ( SRR ) 2 REFKRE
“ReaRiE AR AEFHN
KRR HEFRE
ik 414k EMtTE R
(UERS R ((NEESITEE ) 2 BERINHERES
‘LEETSSHE 223
‘BT FEIESSIEE
"SEISEE: P (AR08 S iR

“SEISHEE BRI S i

AR ST (i%E)
|

360



B DuitismsUsRIOMESHY (4 =kt

SRS BicSECH2RER
Eig—iEK AR PERR | ISR RER
[lRARI A

mBEFEE

m B ER AHAREERER

m GRI TR EE

m LR

BERERFREIAER

MAERLEIRERIRS
S8 A A BB [ A A R SEIE S ERRIA

HEURARE R BE R HR R
HEREREKHRHE W AR
HEREFRR (25, K Tl AREF)
FREVFR S IR

A BERTRF AL R SRR
ATRNEEA BRRYAR R SRR
WHMEREREKE. ESREML
WHEHERSHR. ESIEFAE

BEEOIE. . TUSIGHENEE. R
i, BRI ELSE .
ERbeh B RRIA (@) vy At EPm A DESR (9 08M M ER)

LA XX B X X 2

-
*
* RIGEREN
%
.

‘ AHPETHRINIE ) =rnt

RHRPRXFHEERSFIHSZRS TN MAFRMN"O=haFix
SEIFRYERIN ( 2020108298 ER=HE+NEPRERLBRRLBLIEY )

46. 2 mEifEH G RIRERIR.
IEFREARRBRETERARRARREAE , BISTRAENGS , FEALGEREDETH
mEEREREHEER  AFERLEDERIPM , HAARRESG IS AREEES.
PEERRETAPEEIE R | IRCENTRE, RIS, RTBFAE, RIEEN, NaLE
FiEe. BURENQXDERIRANG , BEAAAGRE , WERIZEMFEGE . =
EQHDERESHE  BCEEARDEGER. BEETIEARDESRE , CURERD
FiEl, FERLEAXLPEFAHENTRELENG  @LETHE. SEGHE YERE
R , BEENEERAHDERMLEN., BSEFETRERLLAGED  RUEREE
(EHIEE |, IMRRETFRY SHEEI%HRE , IMRBESRSTER , IBEAVE
PRI EEEE , HEHERAADHRMFBIEPRGERLE  RRSRETZS. X
FHanE  BOEEET, BRPREHE , XKOERRPESSIL, BFHEFENS. 8
WERNREREESRE  SENENEENCERE. FAAREEDEEN , Rt
RFANBRFEEELN. REXRESARERSER. MRERE@EL,

361



‘ P ——EtRIA 2 @ =izt

ATEE Jakl EL?
m BAD 5B , FRE  ARREFE. XERRETARPENE , ARFERE-TERES
ST, BiEPO TR ELBIRE TR , TUmsIhE  RERLESE
 FEEAARGHABPELENRUMENEREE. FRERNNSHERSERR  EATHE,

» SRMSHRFEAEXSHAES , SR FSRENSYE , BUSTRIES , HETEHRR

n SRENGERNOEEROAR , REANSREWSIEONS  EAXENWSINSE

B ATERHE  SRATSEERRSKREFIENAR , RAEER A BFERSINENED |
RFHEENE , Bl , HFRSTHEOWKFD
AHPELHRHFEGINS | BURE. SRE. WECHEFLRE , IR8SKE. Sl &
AP INEPAME , (ARSI, SRR

BRAFIEH

= PEASVXRaEEE - BR—R%E—Enn
5 B, RAAXERIAE
m [FEPAERFINE - SEAER RO RERMER

FHIEBSHROEE
EHRENTS
SESH, WEL. RS, I
HMERSHEMER

INESHMREEFERAHRSER

« 3WYH : Public Health Laboratory Sciences

- EA : Y50PFERERE | B EEL2500~3000/4
« B . ZEESFRASFLTIZSE (911UE)

B FILTEE

vBERRE , GEERED  SREERREXNFE  BEdSREERRE  BEENE, (&6
32, R , SNERSKMNSREEE , ENFRNSRELENNE,. ARBESENR
FAEEARDERYAER  EIEE-LEFNAFREHMBITRE=SFTHNRERES  NEXBENAS
HERE , DRRSIEHSESETEMHIVE, _
vEFIENAEHB—ES , PEREFSNIMRIKAIZSARE | XBOKEH SRR
SN Z SR TRERRE RN (FRIRERN ) . 15, RSNEHFRRANENSHE
BF , LRENMAFFRPEnSES (1SHEBETEN )

v BERIEETLIAFANESEHR . MIFE)LANEERE , RERTSHE , RIEEEMEILR
ggéggﬂﬁﬁﬁﬁﬂﬁﬂﬁiﬂﬂﬁﬁﬁﬁﬂ.ﬂ&ﬂﬁﬂ!ﬁﬁﬂﬁﬂiﬂﬁiﬁh‘i

362



BEREFRHE—ERN

EIFEFR L 28
e i :;H;‘ 2,:;': EIREEYR res 60
miks | @M | &7 H*ﬁ:# g 9
Bk | um 80 AMESE | e 50
MEERAY | OB 34 BLESR L o) 40 reEnxy | & 50
rEBEXE | & 100 ALk L 87 BEEHAY | dtm 41
SEFERAE | @) 88 IR k9 W 70 AEESR | mm 35
HPEYR | WK 50 HATESR L 29 FREBSR | WK 58
BEEYE 2| AW 31 RREYR =it 60 EEkY [ mm 52
EEEY | @it 60 HHESR Wi 55 PEEAY | I 30
FEER.S 1 rs 60 EEE AR L 32 2532
RIS [ mm 66 HEET A% AL 60 ERaE
BNERAY | mM 60 IIREYR iIs 60 Ry
EEERXY | WEE 60 EHERTR o) 40 Wiy
RAEEER) R [ =m 60 i NE i 120 AR A
AR | Al 40 HICESRR E2) 30 s
AkERAY | A 34 Ml Wi 46
*EEEHAY | 4T 32 HEERPR I &0 Ry
WITESXY | L 66 EwER LS @il 35
EEEHiY | @m 66 HlpESLS 1=1..] &0
LER—ERAS W 50 | ITHERASEHER 8 2O 20
PRI SRBEEEMIEEE
2016-201 SEEEREIREIRESE AR
PHERIESER
« BVBEENTE : 30A
m BEFEE*
- BARENIR : 118A = 1ENNES%E
" S
- SEISIBSEHIE : 60A = i
BFRERFINEEX10%EIR

363



T 3EEENVERRNL () 1BR

i

(%)

EEE - I m 20165 o Rl ABLEFIRS | 1988
i365%, SEE TR ;

Qgg g‘ﬁﬁ‘ $ &* :ig::: * RAAFESIRMRS

o SR ABTIEEON
- AR,

WSS

gy ARAFE RARFE RUE az6uE
(%) (%) (%) (%)

20165 25.73 0.35 71.6] 0.35
201745 25.11 1.13 ' 10,525 0.14
201845 26.62 0.62 | 65.80] 0.37

E=FHFSRILIER- TS 2RI

(%)

20168 201BEE
80 0
:3 &0
- 50 50
* 40 - 40
- 30 2
4 =
i il
n- — —

WARSY Winey Re¥ i ' WEREE WAREE Mu® | AENEE
:mlﬂ :::: ::; :"55 :j: FES fT¥T] T 5151 0.52
N x : SPERBSEE 2662 0.62 65.80 0.7

20178

80

70

a AZE : MIfEZEURTFRERBSEEE

4 RO R IR,

20

: im

: T — BV : ISES SUET DRI SIREE ;
- REET 35.56 176 56.91 0.45 SE3:INTE a3
PERESHE 2511 113 052 0.14

364



‘ BERBRSRBITEINHRSERER ) =
| 8 £ | s 245 e o
. EMERASY | 18 AEAS 35 WFE—-ERAS

2 BLERR 19 AHLERA S 36 WIFEH A%

3 iLE 20 HEENYR 37 EHEYER

4 KIPEYPR | 21 FARIAY 38 REEYR

5 REEESRR | 22 e 39 HiHESR

6 HSPERAY | 23 EHERYR 40 BNERXS

7 KEAS [ 24 HEESRR a1 RIREHEXS

8 XEBEHAY | 25 IBAY a2 ERENAY

9 BEEERAY @ 26 REERAS 43 R

10 HMhESAE | 27 HBTESR 44 WEESR

1 IrESRAS | 28 [ =l 45 GlREESER

12 IHERXY = 29 A ERXY 46 IIPERLY
[ 13 | I'mERA® | 30 MRS 46 AT

14 EMENAY | 31 BRERAY 48 kY

15 BRRENX® | 32 O P aot 49 kS

16 MMHESR [ 33 WA SRR 50 ERENLE

17 AdtEERE |0 34 U R g T Mk

W, i S A RS R &) =142

SRS e Btk

BHPERR a7 74
BB LHPESERYR 2 4
P S TAN T HEYR 1 2
T HRYR 1 2
TR BRETE 3 s
HRKFR e - 3

aTE

OB AR EfEARRE 2 4
OESRETR ESRERR 2 4
nen T 1 2

it 50 100

@@ TALEEARBEER (SNEDER)

365



W, DI RITARRRSRE &) =14
SOFFRR SR BRARM. SIiER

A0 R A D TR R AR

A0 e e AT R R AR

"l
R E L

L 8
i
@@ = At eELRPERR (SEBOER)

B
WA

B, Do SRR RS AT (&) =8

ARANEE : PERRBSEE  PERE , BERE  MEYRE  MRREY 5%
RIZITHE  BIRES , BSOS , FRASETIRY  RIEASBSHIEEES  BRES5E
Kild , FRIRSRSMAN , INRSENR , REENEA  BFEil-HiliEEAERtisass
Y, FURESHIREES  MRBESRWES , RFERTHT , RITRSEERITS
ERERITHT  HESE  SEFHE SEFSREDT  BWERER , REFCER , A&
SRl ARNY  AREBEREN , SFRET  RENRE , £NEES, BEKR  §
Wtk , BRSHN  FRSROENSTRERREITE  SEFESTEE , SUSFes
REES  WMAREERRTM  #RALE  ESNE , IGFSEZH  MiESR

@@ mriemLanRErn (FEBANER)

366



W = o

14

BT 7 i
Pemeny - CONRSE
3 s 18 BTWPED
4 ERSETSERESPSSEE 19 BERYER
ST 20 (BEmEy)
SR 21 ETRTTEINS
REFNE 2 ERRitE
ES R R 2 R
MIGEF BRSNS S
_w KOS (M2E) 25 =1
Leaf Sweeteners:
1 BEGIRY 26 rees,
and Health Effects
12 PESBEETESE:E
EEE I ERBRE
E¥mEtuesSameTn
S 2 Lo
EERI 2 L L EL L
15 Ll 30 aifiEE

33 FINBEY

24 e

35 (1323 15 s e

36 (R

37 R

EL] EEEEI R E R

- Bl

40 REOFER

4 wnREE

42 AREEE
ARSI

43 -

44 KR

45 By

47 BEAFEFPIESRIME (1)
PERRETTHNE : PSR
- T

49
50
51
52
53
54
55
56

57

T

BEtay
BEmEny (BANE)

Weni Ghwnn

........ [

@ @ v | AL SR L D SRR (5PN MW E R

367

}



16 TR TR )

v o puriton nd

18 33

20 LSS 35

n 36

22 37

3 BRI eE 38

24 39 B9

5 40 EFeas

26 41

28 e aelid o3 43 LR
[k Tl 257 2L e

W, it SRR BSR4 =
SOFFSRH463% BRI SR EELEITHIIER

ES PR S LR g L b
o i

i i EY BN T Y T R F TR S
e {1y C ALY

e e LiE 204 oy

@@ =N ALEELRDEFR (FEMUER)

[InRA0E

368



B, BRI S SRR RS ) =118
SOFFRIt463 8 BARRSHES BTSSR

Ao ) 50 B M £ 22 kb G 5 bl B0 R VF T2
2 i ik
A0 B e Ay S e BT A o (A )

EEL ' . .
" | sa
e [
W
IRL ] — 3
|
e \E - \
ik e it A
(w4

@@ = EEARDERR (SEBOER)

W, DS EIA R RS R (4) =15
SOFFRIA63 B PR SRES W EMFERER

R
AMEABRELSEA L LRIERFFREHSHH

L .

369



PRI SRBITENSMRSEREH 0 =112

HAERN463B PENESRET WS REINRSHIFER

i 2

SO || A S | KEERILEE ) 2 97 13000  [2015/1/15
EepetEgE |2 1396 12013 2015/1/4 amemE 2 1859 9048 2015/2/9
Eﬂm 4 1527 24000 2014112730 PERBREEREN
AE RS 2 2519 10104 '1015.;1'-4 i 1 2147 10000 2015/2/15

PEELRES T
SEm@el 02 0 3283 15029  2014/12/25 TERNRETRN |
. . 1 162 16500 2015/2/15
AT : .‘::1_ :"':‘ : ::"'"’m_ PR RE S
5 =
S Z o N8| RUBERSESE| | 5038 [2015/2/6
begit 2 1813 28500 20150176 | [P
I aati 1 1757 17635 2015/1/7 I e B L 2 2109 7000 2015/2/15
WE b 1 106 7068 20151115 | BPERES 2 2062 16056  |2015/2/15
mEFHEY 2 1427 9000  [2015/4/3
AT FRIRSS2ER
FH NGt

370



BRI R 1143
14 PHEREES S 1080

1 2180 15 (ERS RS 939
2 RREBEILR 2206 16 BERLIRE 828
3 KRR 217 17 {eusinsSEEit 697
4 TREARR 2141 18 BE®S 170
5 SWHERE 1991 19 BERFTR L
6 mEge 1987 20 DEHHSE 100
T MEESe 1959 21 DERBER 80

8 PHEEY 1824 22 BT 70

9 EBaHR 1814 23 feisaitg 65

10 TRERSSEE 1817 24 AP FIEESSIE 50

1 REPER 1526 e

12 SiFETS 1321 25 PERBRHETE 40

26 BEPEE 30

i : EOEREEE DN R 110-120%F , RMARIT,

AR -

PERBSHESY
ET T 2 1 KEEfESE 2 ol
: ;ix:n j 12 BESeR 2 RS R R P
3 DERwRETREE: Bl
4 BEBEGEEG 2 BB P ——
- - 14 BEMINRETINNS : 1
BEMEWRRG 8
g I SRR M R
15 {EuREESESTPh 1
7 DRSS 2 NESEEIESS
B (UHSIF 1 16 SRR EE 2 2EN
9 {UEESHFIEEE 1 17 Phmy ( PEEmEe) 2 RFEOLEBEAR
10 mEee 1 18 FEPEIMSSIEM 2 AERE

B EN Bl IO L
v RERINER 16059 —EH17594)
v SUBHAEIEORE  SELRERE (BLRRARILR , SEEZHE )

371



18FIBNES RIS

PERY: (1) SNREZEAEXRR  BREEATE
HE, (2) ATELEN , SATFTFRRRENRME
HEE. C)HRRSRARE . BN—RS=56x (WIER
BAREN ) , DRI AEMHEPGES,

s (1) (SFEDTEERR) MG
Rt (2) BNRERSE—FFIESHA
%, FESEREEIRE. (3) WNnEE
SRR , ERITFEHRMMNES X
HEERENSS. (4) BEXREMAEN
TRIEE. (5) RERESRFENM ( ZPPT,
SETEMR ) ......

| B — i

L EBEEE - SETEART NG RN SRS TRENSE | WL SnTE.
gi.m | WERRENSEFUEEERANT . EREHRRRA S EUNTHEREENNE |
| IO | BEERGRY.

| AR SRS TTENR | AT, 0, RN

A TEEMENE - ABRE | UGS SN,

fim@ll : MDESEEDE | IUEEE R ER SRR RN AR
|, B HANER N N ERNE,

}&lﬂlﬂ:ﬁl: WRERFEM | WROOTAE G

?r.mm : BAB—-HT BRI —aen | LURHSS i E— 00N R AR,
E&Em : HEETITENERE | SRR, AR — R,
SRR  ARSETEFERSEN  BANE.

10.0EGH 1, BUERCESFEONA BEYSREEL TP, EHEHRLYaE,
ARG, ANEIEWRE. SEEETERN. ENREEATEHT—T2NEE  BTEERE

| iR, RSB ES SR,
| 2, WWES FNEEETIESEINEE | @FRERE R NRnEETRE.

2 HEREHNRLETRRIIGSETINE,

3.2015MI2016FARBERERESRATUFRE  BTHRAAERNEH . /MENT "iEmiRins"

# “EFFRITRE" @I,

42018 FFRBUERE LSS  MREMNFEGEFRER, BFNNZERRREENRATY. EFTR
BEATUMSITERIRE | BIRAOEHE2015EERRNEISEP (SIS ) M (NESHR) AE

Han—iens.

52017 R—ERFBE  SERFETRRAHACLRSS, FitHERNREI0EEE,

6.20175F1B% , 2018 FEFIBERMYIE | BREHR S RNFEENFOTWIRIIBA201SERRRNYET
7TFERERUNSHES PRSI , 2008 FBBERMES ( BEERBEANR. B8 ) , RBARRBE,
BOTH (8=F) 0RO SERR40~4582E, ERTRICFE (D) . (e 7
8= (BERREaRE ) . FREUMkitEAERELNS (RN .

8.ERELE SRR, EEFRESUNARRRSE2CUFERIAFNT , RIBFERMIE—RIL,

9. RFIMEESRRITGNR  MUSEERE

10. 524 BEWEE

372



	教学成果报告
	二、教学成果应用及效果证明材料
	1. 成果鉴定书
	2.1 教学成果获奖情况（申报团队及团队成员教学成果共获奖33项，其中国家级获奖13项，省级获奖20
	申报书中教学成果获奖列表及证明材料
	其他教学成果获奖列表及证明材料
	教改项目立项列表
	教改项目立项证明材料

	2.3 教改论文发表情况（本团队教师共发表教改文章15篇，均与卫检专业发展及人才培养相关）
	教改论文题目列表

	2.4 出版的教材和专著（团队成员主编及参与编写教材和专著共38项，其中国家卫计委规划教材有24项）
	教材和专著列表
	教材和专著证明材料

	2.5 国家级及省级以外的课程建设成果（共11项，其中课程思政榜样课8项，网上资源公开课程2项，虚拟
	课程建设成果列表
	课程建设成果证明材料

	2.6 国家级及省级大学生创新创业训练计划项目立项情况（共59项，其中国家级27项，省级32项）
	项目立项题目列表
	项目立项证明材料

	2.7 卫检本科学生发表的论文（共参与发表科研论文63篇，其中英文23篇，中文40篇）
	本科生发表论文题目列表
	本科生发表论文证明材料


	3. 成果的社会影响及推广
	3.1 2022 年中国大学及学科专业排名（软科，我校卫检专业为A+）
	3.2 新冠疫情中获奖的华西卫检毕业学生代表（全国先进个人2人，省级及市级先进个人代表4人）.
	3.3 申报团队成员学术任职
	3.4 申报团队牵头举办全国卫生检验学术会议情况
	3.5 申报团队成员主编《中华医学百科全书》（卫检分册）及虚拟仿真实验教学课程建设指南
	3.6 申报团队抗击疫情、服务社会情况
	3.7 申报团队成员人才称号（国家级人才称号1个，省部级人才称号12个）
	3.8 部分国家级及省级一流卫检专业本科院校的应用证明
	3.9 卫生检验专业宣传集锦


