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Biotin Biology as a Target for New Anti-Tuberculosis Drugs

THOMPSON Andrew P* ,STERNICKI Louise M, WEGENER Kate L,LU Wei,

ZHU Li-mei, BOOKER Grant W,POLYAK Steven W,LI Yan

“University of Adelaide ,School of Biological Sciences ,Adelaide 5005, Australia
Abstract: The rise of drug resistant bacteria poses a great global healthcare challenge. One of the most clinically impor-
tant pathogens is Mycobacterium tuberculosis ,the agent responsible for tuberculosis (TB). New classes of antibiotics with novel
mechanisms of action are required to combat drug resistant TB. The biotin biocycle presents multiple targets for antimicrobial
drug discovery.namely the biotin-dependent enzymes biotin protein ligase and the biotin biosynthesis pathway. Biotin (vitamin
B7)is a cofactor for enzymes that play key roles in important metabolic pathways in TB,such as fatty acid synthesis and replen-
ishing the citric acid cycle. The biotin dependent-enzymes are activated via the attachment of the cofactor through the activity of
biotin protein ligase. Genetic studies suggest that M. tuberculosis fulfils its biotin requirements solely through de novo synthe-
sis.making the biotin synthetic enzymes attractive for drug discovery. Here we review the biotin biocycle and highlight studies

investigating the key enzymes as possible drug targets. This knowledge underpins research efforts to exploit these in the devel-

opment of new treatments for TB.

Key words: Mycobacterium tuberculosis; Drug resistant bacteria;Biotin; Drug targets

1 Tuberculosis and Drug Resistance

Tuberculosis (TB)is an infectious disease prima-
rily caused by the pathogenic bacterium Mycobacteri-
um tuberculosis. TB is a major global health care is-
sue,with an estimated one third of the world’s popu-
lation infected by the latent organism'’. The risk of
becoming ill with TB after bacterial infection is only
10% ,but because the number of people infected with
the pathogen is so large, TB is ranked alongside
HIV/AIDS as a leading cause of deaths worldwide. In
2014,9. 6 million people contracted TB, resulting in
1.5 million deaths™’. M. tuberculosis colonizes the
lungs of infected patients, and is transmitted via
droplets in the air when infected people cough, sneeze

DOI:10. 13668/j. issn. 1006 —9070. 2016. 03. 01

or spit. It is a highly resilient bacterium capable of in-
habiting cells in the lung'® or macrophages where it
can survive in a dormant state for extended periods of
time'* and subsequently reactivate to cause TB'. Its
unique cell wall structure,consisting primarily of my-
colic acids,is thought to contribute to its pathogenici-
ty“"ﬂ.

Treatment for TB is a six-month drug regimen-
requiring front line antibiotics, such as isoniazid and
rifampicin®™. The extended length of treatment
makes patient compliance a major issue, especially if
appropriate guidance and support are not available.
Poor patient adherence and inappropriate use of the
drugs are cited as major factors for the development

E &1 B : National Health and Medical Research Council of Australia ( APP1068885); National Natural Science Foundation of China ( No.
81301448) ;Key Medical Talent Foundation of Jiangsu Provincial Center for Disease Control and Prevention (No. JKRC20110029) ;Jiangsu health in-

ternational exchange program sponsorship (JSH—2015—002).
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of multidrug resistant TB (MDR-TB). MDR-TB is
caused by M. tuberculosis strains that are unrespons-
ive to isoniazid and rifampicin. This form of TB re-
quires second line treatments that often have greater
associated toxicity. M. tuberculosis strains that are re-
sistant to a larger selection of anti-TB drugs, inclu-
ding second line treatments,have recently been docu-
mented: these have been termed extensive drug re-
sistant TB (XDR-TB). Approximately 480 000 peo-
ple contracted MDR-TB in 2014, with an estimated
9.7% of those cases being XDR-TB.

2 Biotin biology and therapeutic intervention

The rise of drug resistant M. tuberculosis high-
lights a need for safer and more effective treatment
options. Biotin biosynthesis and utilisation pathways
provide an array of potential drug targets for new an-
timicrobial therapies that could fulfil this need. Biotin
is an essential vitamin that is utilised by all living or-
ganisms. It is a well-studied enzyme cofactor that is
required for certain carboxylation, decarboxylation
and transcarboxylation reactions. M. tuberculosis pos-
sesses two classes of biotin-dependent enzymes that
play key metabolic roles in fatty acid metabolism and
energy production, namely Acyl-CoA carboxylases
(ACCs) and pyruvate carboxylases (PC). These en-
zymes are activated when ligated to biotin by the en-
zyme biotin protein ligase (BPL). Here we discuss
biotin-dependent enzymes, BPL and biosynthetic enz-
ymesas possible drug targets for the treatment
of TB.
2.1 Biotin-dependent enzymes ACCs are a class of
enzyme that catalyse the carboxylation of short chain
acyl-CoA substrates'®. The products of these reac-
tions are used in the synthesis of fatty acids and
polyketides, including the pathogenically important

L5 Myecolic acids are unique to mycola-

mycolic acids
ta species,and are a major component of the complex
cell wall of M. tuberculosis. Multiple anti-TB drugs
currently on the market work by inhibiting lipid syn-
thesis, such as isoniazid, ethionamide and thiocarlide,
demonstrating the efficacy of such an approach"™. I-
soniazid and ethionamide target an enoyl-acyl carrier
protein reductase known as InhA, preventing the syn-
thesis of fatty acids including mycolic acid™. Similar-
ly, thiocarlide inhibits the production of oleic acid™.
The ACCs as targets for new antibiotics have re-
cently been reviewed™".

PC catalyses the conversion of pyruvate to oxa-
loacetate, an intermediate of the citric acid cyclet™,
and therefore plays a pivotal role in the energy me-
tabolism of cells. M. tuberculosis has three oxaloace-
tate producing enzymes,and the efficacy of inhibiting

PC for the treatment of TB has not yet been con-

firmed".
2.2 Biotin protein ligase (BPL)

contain between one and five biotin-dependent en-

All organisms

zymes, which each require BPL for biotin liga-
tion"'""?, Biotin is attached to a specific lysine residue
in the active site of the biotin-dependent enzymes. Bi-
otinylation proceeds via a two-step reaction,requiring
both biotin and ATP. These reactants first bind to
their adjacent binding pockets, yielding the reaction
intermediate biotinyl-5'-AMP. The BPL. biotinyl-5'-
AMP complex then interacts with the biotin-depend-
ent enzyme such that the target lysine side chain en-
ters the BPL active site. The positively charged e-a-
mino group of the lysine is then selectively biotiny-
lated™*'*!, Biotin-dependent enzymes require biotiny-
lation for their activity,and without it they are una-
ble to fulfill their important metabolic roles. There-
fore, small molecule inhibitors that target BPL repre-
sent possible treatments for TB.

Validation of BPL as a drug target has been pro-
vided by both genetic and pharmacological studies.
Knockout studies showed that deletion of the BPL
gene in fast growing model species Mycobacterium
smegmatis , prevented colony growth, demonstrating

049 Two

that BPL is essential for viability in vitro
non-hydrolysable analogues of the biotinyl-5'-AMP
reaction intermediate have also been shown to phar-

h*1% . Impor-

macologically inhibit bacterial growt
tantly, these compounds are also potent antibacterials
against various drug-resistant M. tuberculosis strains
including MDR-TB and XDR-TBM*, Together these
studies identify M. tuberculosis BPL as an attractive
target for antibiotic development.

Certain bacterial BPLs,including the M. tubercu-
losis enzyme, possess an ordered binding mechanism.
This knowledge impacts upon the design of inhibitors
that target BPL. Here biotin binds to the enzyme
first, causing a disordered to ordered conformational
change within the enzyme. Restructuring of a biotin-
binding loop, positions the side chain of a key trypto-
phan residue such that it is conducive for ATP bind-
ing (figure 1). Binding of both biotin and ATP is re-
quired for the synthesis of biotinyl-5'~AMP. Restruc-
turing of a second disordered adenylate-binding loop
further stabilizes the interaction with the reaction in-
termediatet®'%1% | As the ATP pocket is unstructured
without biotin, it cannot be targeted on its own.
Therefore,efforts to design BPL inhibitors that tar-
get the active site must contain a biotinyl functional
group,and this serves as a starting point for the de-
sign of new compoundsH*16:20211
2.3 Biotin biosynthesis Organisms acquire biotin
via a variety of different mechanisms. In humans and

other mammals, biotin is obtained through exogenous
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sources such as diet or from biotin-producing bacteria
in the gut"***1, Certain organisms have the metabolic
pathways required for the synthesis of biotin, inclu-
ding some plants, fungi, bacteria and other microor-
ganisms'?Y. Bacteria can also scavenge extracellular
biotin through biotin ATP-dependent transporters.

These include BioY, YigM and MadN, which have

V-

> 7
NS T N
\\ g AL -Jy
{»

Figure 1

been characterised in various bacteria"*!. Genome an-
notation studies and nucleotide sequence analysis
with homology algorithms have failed to identify
BioY, YigM or MadN homologues in M. tuberculo-

27
‘Slﬂr7 ,26-27]

. These findings suggest that M. tuberculosis
relies on de novo synthesis as its sole source of biotin,

highlighting this pathway as a potential drug target.

W

Structure of M. tuberculosis BPL. with a bisubstrate inhibitor (cyan) that mimics the reaction

intermediate (PDB;3RUX)!"* . This demonstrates adjacent binding pockets for biotin (right)and ATP (left).
The biotin-binding loop (yellow)becomes structured after biotin binding,allowing the ATP pocket to form and

repositioning a Tryptophan residue (side chain shown)that is necessary for ATP binding. This mechanism results

in the ordered binding of biotin prior to ATP. For details in picture printed in colors, please see back cover.

The biotin biosynthesis pathway is responsible
for the enzymatic conversion of a malonyl CoA pre-
cursor to biotin (figure 2). Briefly, the biotin biosyn-
thetic pathway begins with O-methyltransferase (en-
coded by bioC) converting malonyl CoA to malonyl
CoA methyl ester,followed by elongation of the alkyl
the fatty
Pimeloyl-ACP methyl ester is exited from the fatty

chain using acid synthesis pathway.
acid synthesis pathway and carboxylesterase (enco-
ded by bioH) converts it to pimeloyl-ACP. The next
four reactions are conserved between all biotin pro-
ducing organisms. 7-keto-8-aminopelargonic acid
(KAPA)is produced by KAPA synthase (encoded by
bioF)through the use of L-alanine. KAPA is subse-
quently converted to 7-8-diaminopelargonic acid
(DAPA) by DAPA synthase (encoded by bioA),
utilising S-adenyl methionine (SAM)as an amino do-
Dethiobiotin synthetase (DTBS, encoded by
bioD) then utilises CO, to close the ureido ring of
DAPA in an ATP dependent manner to form dethio-
biotin"*

nor.

‘. Finally, a sulphur and two electrons from
flavodoxin, SAM and nicotinamide adenine dinucle-
otide phosphate (NADPH)are utilised by biotin syn-
thase to catalyse the closure of the thiophane ring,re-
sulting in the formation of d-biotin. For a more de-
tailed explanation of this metabolic pathway we en-
courage readers to see our recent review!’

Several studies provide strong genetic and bio-
chemical evidence for the inhibition of biotin biosyn-
thesis as a strategy for developing anti-TB agents.
Genetic knockout studies using strains of M. tubercu-

losis deficient in the bioA and bioF genes are unable
(29501 " A condi-

tional bioA knockout reveals that this gene is also es-
[29]

to colonisemice in models of infection
sential for persistence as a chronic infection*"’. Simi-
larly,genetic studies in M. smegmatison the biotin bi-
osynthesis genes bioA, bioF and bioB confirm that
the biotin biosynthesis pathway is essential for in

[31-33]

vitro growth and in vivo pathology . Finally,

knockout of a reductase required for the synthesis of

the

growth of Mycobacterium marinum on blood agar,
[34]

biotin precursor pimeloyl-thioester, reduced
unless supplemented with high levels of biotin
These studies indicate biotin biosynthesis is a prom-
ising drug target for TB infection.

Biotin biosynthesis offers many attractive fea-
tures as an anti-TB drug target. Foremost of these is
the lack of a biotin biosynthetic pathway in mam-
mals. The absence of human homologues means that
it is less likely that the drug will have unintended
side effects, as commonly seen with current anti-TB
drugs. In addition, M. tuberculosis is unable to scav-
enge biotin from the surrounding environment and is
solely dependant on de novo synthesis. Finally, the bi-
otin synthesis pathway appears to be essential for M.
tuberculosis survival in the dormancy state. Agents
capable of targeting the latent bacterial stage are
highly desired as most antibiotics are ineffective a-
gainst this stage of its lifecycle. Treatments that are
active against this stage would allow infections to be
resolved before becoming symptomatic.
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Figure 2 Schematic of the substrates and products of the
biotin biosynthesis pathway,with the catalysing enzyme and

its encoding gene indicated. Adapted from Salaemae et alt™

3 Antibiotic Discovery Approaches

The rise of antibiotic resistance constitutes a
major health concern, especially considering the lack
of antibiotic drug development in recent years. Front
line drugs with efficacy against drug resistant strains
and that are safer than current treatments are desper-
ately required. Treatments that also target dormant
M. tuberculosis are also needed. Towards this end,we
must discover new agents with novel mechanisms of
action, that will not subject to existing resistance
mechanisms. The biotin biocycle provides several
promising new and highly attractive drug targets for
TB research. However, translation of our knowledge
about this pathway into novel drugs is still challeng-
ing. Antibiotic discovery should be viewed as a highly
specialised area research where the rules that govern
development of drugs for other diseases areas do not
necessarily apply. A recent review from Astra Zeneca
detailed their extensive antibiotic drug discovery pro-
grams from the last decade,from which no successful
drugs were produced™® . This review highlighted
many issues with current antibiotic drug discovery
strategies, culminating in the conclusion that these
approaches are often not well suited to antibiotic dis-
covery. High rates of attrition arose predominantly at

the step of converting a molecule with bioactivity a-
gainst a purified protein into an antibacterial with
whole cell activity. This was due,in part,to poor un-
derstanding of how compounds interact with mi-
crobes,such as the mechanisms of cell wall penetra-
tion and efflux"*"!. Also,medicinal chemistry approa-
ches to chemical optimisationcan be problematic, in-
cluding a tendency to engineer compounds with high-
er in vitro potency that coincides with higher lipophi-
licity. Antibiotics have been shown to occupy a differ-
ent chemical spacefrom other drugs and do not abide
by the rules and metrics that define traditional ‘drug-
like’ moleculest . Consequently, compound libraries
that have been curated for other disease areas are of-
ten not ideal for antibacterial research. The challenge
now is to assemble new libraries with the appropriate

0361 Frag-

chemical diversity for antibiotic discovery
ment based libraries,for example,can be investigated
as these cover large regions of chemical space. The
small molecule compounds obtained from these
screens provide starting points for medicinal chemis-
try to develop more drug-like compounds through
chemical extension or concatenation. This structure-
guided approach is yet to be fully applied to antibiotic
discovery. Natural product libraries also have strong
potential,, with the biological world already providing
many important chemical scaffolds with potential as
antibacterial drugs, such as the recent discovery of
secondary metabolite texiobactin®™, Drug screening
projects using novel and diverse compound libraries,
and that contain bioactive compounds that target bio-
tin biosynthesis and its utilisation, promise exciting
new avenues for TB drug discovery. Researchers in
China and around the world continue to search niche
environments for new bioactive compounds, for ex-
ample in the South China Sea or from plants used in
traditional Chinese medicine. Towards this end, Chi-
nese researchers in partnership with international
collaborators can have an impact on the world stage.
It is through multidisciplinary research that we have
the best opportunity to finally combat TB.
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Geographic information system-based tuberculosis spatial

aggregation analysis of Jiangsu province in 2014
ZHOU Yang, YU Hao, LIANG Shu-yi, LU Wei
Jiangsu Provincial Center for Disease Control and Prevention,Nanjing 210009 ,China

Abstract: Objective To analyze tuberculosis epidemic characteristics and hot prevalence spots in Jiangsu province;to pro-
vide scientific evidence for making TB prevention and control strategies. Methods Tuberculosis registration data in 2014 were
collected to make digital spatial prevalence map using ArcGIS 10. 2 software. Spatial autocorrelation analysis,hot spot analysis
and trend analysis were applied to understand global autocorrelation and spatial aggregation status of tuberculosis. Results The
registration rate of TB in 2014 was 41.36/10° in Jiangsu province. Global spatial autocorrelation analysis showed significant tu-
berculosis epidemic spatial aggregation in 2014 (Moran's I =0.175,Z=3. 006, P<0.01). Hot spot analysis identified 10 hot
spot regions(Suyu district, Pizhou city, Xinyi city, Donghai county, Shuyang county, Lianshui county, Guannan county, Xiang-
shui county,Gaoyou city, Xinghua city). Trend analysis showed tuberculosis registration rates declined from the north to the
south part of Jiangsu province in 2014. Conclusion Tuberculosis prevalence was spatially aggregated in Jiangsu province with
hot spot regions. Targeted strategies should be implemented according to tuberculosis spatial prevalence characteristics.

Key words: Pulmonary tuberculosis; Geographic information system;Spatial autocorrelation analysis; Trend analysis

BERETRAE N — P AL e L B T AR e A R 1
WH AR X AAER X ANDHE ANARS 2% 11

MR EFE
FA R R A A L DO il 25 8% 8 3 8l

AT KT R 2R AE DG, B I S ) 2 TR) JE PR RN Hb SR
MDY B B R 48 (Geographic Information Sys-
tem, GIS) J&— [ T45 G 1 M F 27 5 b [ 5 1 25 5 Mo
Bl O ¥z N AR AS [F) 9 800 36, 7F 2 T A S0 &
BHERKMERS . ABEFAH GIS &4 . ik 2014
AEVL IR 48 It 235 4 58 3 810 2R 25 W] 43 AT, IR 5 45 s =5
B AT 9 27 R R A s Il e X B

DOI:10. 13668/j. issn. 1006 —9070. 2016. 03. 02

BORIE T B R4 m (5 R ARG, B H S C /]
2014 4F, MRS S VI TR A AT BUIX R B N B Ok
BTILE & TSRS A R .

1.2 F#% f#if ArcGIS 10. 2(Environment System
Research Institute, ESRD ME #5087 & . B R &
ELBCRE Bl b LR 4248 2014 4R & B T L IXO) il 25 4% 28
HEIC R A HEAT S N, DA AR B8 3R R B il Ry AR

ES TR BHERHE AL (20132X10003004-001-008) ; T35 4 T ZBHIF I H (Z201505)
YEB R S (1977 —) , 5 TL IR IR PHA S @) 3240 B2 0, =35 0 A 3 405 A% 9 T3 45 1 T4 .



VLIRTB B2~ 2016 4F 5 A4S 27 %45 3 ] Jiangsu J Prev Med,May, 2016, Vol. 27,No. 3 e« 263 -

b, ST 2014 ARV I5 45 Il 45 4% =5 [a] 43 A b ]

1.3 %o

1.3.1  AJmyas b @ A 5640 B« 42 5 1A OC 3 iR 25 [
PN WL B0 G2 B 1A 43 A 1 00 o I W 25 R SR SR MR I AEAE S
o A Jmzs 8] HAHCHE b5 K H Moran's T 45 %50k [ i
B 1 A% e T A AIF 5 X3 ) 2 ) R A A R 2R R R
& . Morans I %8t ik & N FH 5 ) 1 — A 12 25 1] [/
MR TR . Moran's T 38505 F A5 4E 4L G0 3T &
ZAHHATR S . Moran' I Giit & BUETEHE - 1~1,
10, RBIA = [ IEAH 56 56 &5 120, K B =5 W] B s &2
TAHE  T=0RBEMIAMHLEKL R, [I] RN B
25 ] { A OESE RIS

1.3.2 #E W :Getis— Ord G (G G it 1m) Bk &
ST AT LA L 5 1 3R A DX 8l B e SR AR Y 2R A,
BRIV Sy v (L 3 1 EOAIR A SR AT HROR A S bR
SCH R AR “BOE TR 5 KR G Gt R A Z
Bg b AT Gt e, 25 Z2>1. 96, £WANE @ K
AR R il =S [ SRR s Z<<- 1. 96, R U ¢
Je| FEL A 1 AF X A5/ 0N AR 25 1) 2R

1.3.3 BT 43 A« o2 A B0 T R 400 3 R 4
BERAE A ] B o A SR A Hen) — Rl B O
3 b R DX PN g — A WL SR S Ry s (B R R 25 18 S
W DX S8 8 R G S R 5 E O 5 A T 1 B A 43 A
FUAE B Y Jr AR S, SR R E A P e
HA M, (poyi sz BEEHIE LG — &2 8 ih
AT » I LA A 53 728 o AF X3l b i Jsp 388 3 Bl oA 7 £ R A
W —FhGE ik U R B CF T oy R, R
FH Y 2 Z2 0 8 3 T8 3 B

2 H#R

2.1 2014 F4BmAE T 4 2014 FLEH M
2B B 32 925 il Bl %o 41.36/10 T . % B
(M KO WA B EBIC, 16 ArcGIS 10.2 5 & 0
ArcMap " il F A 88 53 F0208 25 B (i L KO fil 485 2 8%
IEFEI 4y W5 AN AH TR A5 9, I DA bl e B 1 6 3R R
B MARE m (& D B 1 A] U 25 4% & 0 A7 1
R X RUIK & X, e R A i B (L X A BT
W R X T E i s E AN T TR B
T B X VAR DX U X AR B R AR T AR
R E (T O F & = KR T X FTLTT i XL R
WX VREX IE B XN XL 3R, = e X, 3R
DR N R X (R i i) L 2 X, i B Wl
2.2 =8 BABK A

2.2.1 A JmasiE) A AT 45 R R, 2014 ARVLIR
B g5 BB B0 R Morans 1 =0.175(Z=3. 006,
P<C0.01) , #2758 2014 4FVLJ5 48 Il 45 1 8 0 R AE A=

(6] AR O . HO IEAR G A7 23 [E] SR AR

VLA IS 1% 5l %
(/107)

11.54~28. 18
28. 18~36.95
36.95~45. 16
45.16~56. 38
56. 38~69. 76

| | B

B 1 2014 47195 48 il 45 428 10 36 4 R b [

2.2.2 AR X AL Y A3 TR EOIE E AT G gi it i
IR ZAEG R T A EH(Z<-2.58,- 2. 58<<Z<
-1.96,-1.96<<Z<<-1.65,- 1. 65<CZ<C1.65,1. 65<<
Z<1.96.1. 96<CZ<C2. 58 Ml Z==>2. 58) , 21l % s 1 i
. 4R BN sl RmRECZ>LIONE
T B X AN T B U T L AR U B VR B Bk B
B K B R R T %Ak T AR 10 AN B Gl L XD sl
RALRE(Z<- 1. 9O (WA 5t T Z e X K i X H bk
DX X AR TR I XA 5 ARG XD . LA 2,

YL B IS5 080 %
VAR

B 2 2014 4FVL35 48 i 45 A% 5 10 Hn 1

2.3 mMH@myH LIS EIC RN N R Z. 4 P
7 BB AR AR (28 ) RGN AR b (4 BED 73 3l O F 78 &
XY BT H B, Z5 R KL 2014 4F 19545 fili 45



. 264 -

VLIRTHBT BE 22 2016 4E 5 A48 27 %45 3 ] Jiangsu J Prev Med,May,2016, Vol. 27,No. 3

ReaE N N SR A T N N b < N L
A %F 22, WA 3.

B 3 2014 4719548 Ml 45 4% 20 i A E

3 itig

H 20 t2d 80 4R LK AR THI LK L BEF A e 1)
SCRER MR AE B R A B oA B H R SE L GIS £
AR H R R Ak B 43 B R AT A Ak 23 (8] B R
AL TR A Sy — b I W T AL Y L il 25 A% 1Y)
KR RN AT HAFAE — 2 25 [ RRAE , I A5 A B AR
MY w4, 456 2 sk oM@kt & 5
A OGN SR 3 AR G A3 AT 1T LT R 4 A i 2 A 43 A
75 O, TR Z M 45 1% B8 3 B0 R A A RS 7 X
B, ARBERAS R BRI A 2014 AR il 25 4% 5 i R
R 41.36/10 T3 Ik F 4 E P Hy K, & BT L IO
TR R TRl Tl NS S Do e 1 W = I 1 [ S TR TN
2014 4B A5 A% IC FBAFAE R B IEAH C R R A =
AN, T B, 2014 AE AR A 10 4B
CriT DX Ja 7 il 235 4% 65 1 v 5 4 il DX, RV 4R 0 7 i X
MV 7 XA 5 A B (T XD s 47 F a5t i FlER
T A IR T A X, R VL R 4 Il S5 A A Ak 2 R
RS T BRIt 25 4% H bR SR T I8 I

B BR 53 A 1 580 Yo 1 #4 A H IX A F YT 5 b
s ¥ a5 DX I T B AT T IR X R A A A, e b 22 B AR
KoEHmE TR BN — FHEEIET X —HE.
LI T 4 U ROKR 35 75055 M S5 100 — 1 & 1 —
. 1990 4E WA 29 T 25 R0 B 1 T o A DX T IRAR T
FIEE 06 R0 A Tk AR AR R A IR 2 TR M XX
FiIpe 22 00 B B0 Ak £ 20 T b (o I A N R TR
SERZ RN R I & I P K T 1 AR R — 8 4 T
U PR b 2 1 T A R A Al 45 o7 Bt S —
S5 BB B 02 1 A5 2R A U7 5 48 R R T A
FHOE S FEAT 2 2 TR B0 Lh 458 22 04 Ml IX A A1 A T 7 K
T TR B AR = | B R O it AN
S 85 W) T RE 5 T2 A R A v SR AR AR ST,
SUT A EE X (FEEX KR X B X @I XD & T

5T 28 5 EIA rh O X e A AL DG Il B 2
Ay BTy TAEBE IR F & i RSO — B s A A
U1 A 3 A PR R R G 6 R AR A R PR RV N
14 J8E B3R o L3 6 A M) 2% P (0 45 2 3t IX 45 A% 0 %5 3T
IR

I HH s 25 A2 1 R DX ] DA B 7 i SE 4
A% 42 TR0 BsF %o B A DX R g S A HE AT T T
BLOEE R ARG E D HMA T TH., SE1T
PR LIS GIS 75 45 4% 56 B2 1 b i W0 & 2L
P18 A 7 i DX S AR L ) B O L 0 — P R B
PR M DX A Y SR RRIL AR A X D DR SR BROAH V)
FER T o A 200 I AR I 205 A% e o R I3 A s AR U FE A
Br 1 2014 A 4= 4 i 25 2% 8 15 Rod - ELOAORE B2 Wi Al 45
BRI RN RWA S AFAE— AR ZAL . 5
Je LT A U R 80 25 1) WL L 45 5 il 4 A A s A G
MFRIEE VNSV R BF4F N Z L 2 A S 20 M V5 48 il 45 4%
BENE or A FEAIE
£ % 30k

L] REA Bt 2 Ji) 43 H7 B A 72 25 8005 BF 5 ob i i T 320 R T . 92 05
W, 2012,27(4) £ 330.

(2] W14 Bt b B FE. ) Ml 2R A 2 48 43 7 2008 — 2013 4 3F
B R S B Ar AR LT A A St 2015,32(5) : 792,

(3] JEE , datmg A R UL 45, 3 A A i B R R GISUHL B R B
RGO FHAES LT, b [ TLAE TR %, 2015,14(6) : 499,

L4 RifE . Bidp. B G GEit& 404 2006 4F W V148 fils 25 4% 1 2 i) 55 o
PELTT. AR TR B2 2 2% K. 2012, 46(6) :524.

(5] ha. $R g 5547 B8 45, PR 2002 — 2011 4F il 45 4% i A7 4R B0
GIS z= W3 #r[J ], A 3L T, 2014,30(4) - 388.

[6] ks, Bk A H, 55 o B R Rl b X 438 ] & e HTN9
U R s R B AR MR AR BT LT b e R AT O % Ak K 2014, 35
(11):1270.

[7] LIESTOL K,TRETLI S, TVERDAL A,et al. Tuberculin status,
socioeconomic differences and differences in all-cause mortality:
experience from Norwegian cohorts born 1910—49[J]. Int J Epi-
demiol,2009,38(2) :427.

(8]  EWTR, W UL, S A 55 VL5 48 J R A5 A IR LS AT
AR ST LT ] MLHF TR BE 2% ,2012,23(2) 1.

Lo BRE, FLAES™  WIAL. 3R A5 B R G 7e 20 Sk T AR 45U v i T LT .
BRULAT o 5 A% Yo 2 24 75,2014, 41(1) : 61,

[10] R THT MR 55, a4 B 0T SE A IR 312 1838 K H

S R BT, LR BIRT R 2013,24(2) < 15,

[11] BARR RG,RA DA,KNIRSCH CA,et al. Neighborhood poverty
and the resurgence of tuberculosis in New York city, 1984 to
1992[J]. Am J Public Health,2001,91(9) :1487.

[12] MACIEL E,PAN W,DIETZE R, et al. Spatial patterns of pul-
monary tuberculosis incidence and their relationship to socio-eco-
nomic status in Vitoria, Brazil[J]. Int J Tuberc Lung Dis, 2010,
14(11) :1395.

[13] ZEfRE TRk B B R 55, 28 N7 il 25 4% 58 3 YA 97 A 1 5 40
FERVPURNE S R [T ] VEFR TRy R 2% . 2015, 26 (6) - 81.

[14] LIT,HE XX,CHANG ZR,et al. Impact of new migrant popula-
tions on the spatial distribution of tuberculosis in Beijing[]]. Int
J Tuberc Lung Dis,2011,15(2):163.

Wi HHE:2016—03—20 4R TKIE



VLIRTB B2~ 2016 4F 5 A4S 27 %45 3 ] Jiangsu J Prev Med,May, 2016, Vol. 27,No. 3 . 265

- SRR RNE

W7 A SeVE SR EHBE AR (HATIN) X I P &5 1% 14
53 SRR A T et 2451 53 B

i']‘%s]‘ri?llé
LK R T R BT IR P, @i 226007

WE B IR MEEA AR (Hain GenoType  MTBDR plus, HAIND A I il 45 4% 1 #R i 25 v g nl 454k . F73% Wi
HAIN AR X5 200 8 1 PR 25 8% T8 43 5 bk 2E 47 R 48 T (RIF) LS 40 F CINHD - 25 49 808k M D st e I, 9 5 1% B¢ 24 48 L ) 32 gk A7
P, B3R DL HAIN BiR A% 58 25 861 K i 200 BRI R 43 89 4 - RIF it 25 2 INH ifif 25 R AT £ 25 R 22 R L& 2%
B (PAEY>0.05), DIAESG 256 B3k R & bn ol HAIN AR K RIF Tiif 24 3 R GE AR5 58 50908 93.3%0.99. 4% , 46
INH fiif 25 56 R AR 75550k 86. 6%, 98. 9% . it £2 25 R R FE 42 31 84.6%6.,100. 0%, LA Kappa — 31 4 56
PEM W5 3k 4 RIFVINH 25 R A 2 25 R « 28045500 0.92.,0.85.,0.91, it HAIN £ AR K I IR 45 8% 1 40 55 bk
RIFINH i 25 Z i 22 24 Fe 45 3 5 1% 0 25 B b 1) 0 — S5k v o 3 P 7 W R T 24 445 4% 1 B 3k 7 4

SESBRAA) : S5 AG  F AR T 5 SRR s SRV R T R S T 250 5 25 R 40 BT B

HhE S ES:R52 ERARIRAD : A M EHE:1006—9070(2016)03—0265—03

Rapid drug resistance analysis of clinical isolated pulmonary
tuberculosis stains by GenoType MTBDRplus (HAIN) array

WANG Xiao-ping, LU Feng
Nantong Municipal Center for Disease Control and Prevention  Nantong 226007 ,China

Abstract: Objective To verify feasibility of rapid drug resistance analysis of pulmonary tuberculosis by GenoType MTB-
DRplus(HAIN) array. Methods A total 200 clinical isolated tuberculosis strains were analyzed by HAIN array and traditional
drug sensitivity test for drug resistance rates to rifampin(RIP) and isoniazid(INH) and multidrug resistant rates; the results
from above 2 methods were compared. Results The drug resistance rates to RIF and INH and multidrug resistance rates by
HAIN array and traditional drug sensitivity test had no significant difference(all P>>0. 05). Taking traditional drug sensitivity
test as golden standard,the sensitivity and specificity of HAIN to RIF resistance analysis was 93. 3% and 99. 4% ; the sensitivi-
ty and specificity of HAIN to INH resistance analysis was 86. 6% and 98. 9% ; the sensitivity and specificity of HAIN to multi-
drug resistance analysis was 84. 6% and 100. 0% ; resulting us of 0.92,0.85,0.91 by Kappa test, respectively. Conclusion
Drug resistant rates to RIF and INH and multidrug resistance rates of clinical tuberculosis isolates by HAIN array were highly
consistent with those by traditional sensitivity test. HAIN array was suitable for rapid screening for clinical drug resistant tu-
berculosis.

Key words: Tuberculosis; Rifampicin(RFP) ; Isoniazid(IHN) ; GenoType MTBDRplus array; Drug resistance; Mycobacteri-

um tuberculosis
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TR S W R R A BRI T B, RMEARER BRI . I AL HAIN R 2 Wit 2 25 45 1
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YR PR IR S M T FE N T 2 2 B Rl A R
RREE AT H R MR 3 %5 & GenoType MT-
BDR plus 3 5] &, A W0 45 #2005 58 2 I IR 0 28 bk
MTB ffif 254 & HE I rpoB.katG K inhA {7 £ (1 U,
ZEA5 e How RIF A1 INH i 25 1 L 9 5 14 9015 5%
2y IR B2 W A R IR AT LR SRR I

1 #MRE5FE

1.1 HA BERE: 2014 4E AT S5 4% 90 E 207 B B
BAC R HL ) TR T BH il 25 4% s BB 3 R B IR PR I
PR B TR L 200 #k s bR fE R Ak H37RV VL7584 52
RO . XK AAEM £ 8 PCR § 1174 & KT
109 CR B AL L+ 22 7)) » GenoType MTBDR plus
KM & REF 30496 (Mg LIRS 6], L] % IREE 37 5 X
fif§ 2% HH R (PNB) Ky 97 ik (WEWy-2- R R F (TCHD Ks 5%
B H LY Y B IR AR IR L (3R
WERAT) .22 SWG x4 F0 35 (AE 5t B FHRHE A1)
T . AR AR e, M IVE IR KA . &R
(PEQLAB), Life Touch K ¥ #4{{ (b M1 H 2
A, F T2 AL (TwinCubator) o 8 7 B #% X (Elma) ,
1.2 HAIN # ARl w25t R4 SCHk 3 ], %5 200
PR I DR 53 9 235 4% DA AR 2R A 7 s

121 AERREEHC: FHE: R IR B — PR 15 552 1 L A T %
(£ 10 mg) . JAA 300 pL JCWH 2518 K .85 CoK i 20
min, 95 C4J@& ¥ 20 min, #7524 4# 15 min, 12 000 g
B0 5 min J5 0K W HEBE RS — EP &L IS pl
YEN PCR ¥ $8 pO AR . B Ax - 20 CORAF . BIPEXT AR
BHINA S pL KB F KB

1.2.2 Y. WIKFRN 50 uL: &A DNA REHH
P PNM 35 pL, 10 X PCR ZE w1 ik 5 pL. MgCl,
2 pL.ddH,0 3 pL.DNA it 5 uL. ¥ HFF.95 C
15 min;95 C 30 s,58 C 2 min, 10 #§¥ ;95 C 25 s,
53 'C 40 5,70 C 40 5,20 f§¥ ;70 C 8 min,

1.2.3  ZR22 500 : WUl K 3 8 1k & GenoType
MTBDR plus 25 & $2 117 2 i 7 4, 5000008 W %2 45 &
R VR 20 pL 5 20 pL 973972 Y) 52 50 1R 5 . A8
PE 5 min, A 1 mL %% 58 28wl J g 5 2R 5 2%
45 CWEE 30 min, MK UK LA™ A% 5 U8 W . RIN 3t 5] 2
Pe L A 1:100CON-C 5 CON-D 32 71 18 I8¢ ¥ 95 &
30 min, PA RIN 325050 2 W #RRAZE IR K S BE 1R,
W, RERRE A 0 T B e g R kAR TS Y s e

A E A

1204 g5 AR 4R 70 6 d B 5 i 17 45 0 e
AR AIEA 27 A RN IX A FE 3 A BT #E A
PR GmdE AC, 6 s fi4% CCL 23rRNA J K]
¥ TUB) (24 ARl R 41 (1 A rpoB 3 A 45 5 R #8
Bt.8 A rpoB BFAE A SR ER 4 A rpoB UL 5 AR i A5
BE 1A katG FEPI R R ET . 1 A katG B 4 47 4%
PREE .2 A katG AR SR ET 51 A inhA BE 4 57 v
PREF .2 A inhA BFAE A B4R .4 A inhA 828 37 g 85
BE) o DA —F PR M5 A A7 055+ B0 2% e 2k 1k 2 A8 A
S HE N2 (R 2 R U (S 5 fn i
PrHEX e TUB X A Bk 7 B 5 S0 W
SR 2y B I R T E A

1.3 H % 35 k) sk A ) i 25

1.3, 1 B A ) BOPE 85 7% BH M I IR 43 B8 T bk 8%
e AL T 25 1> B0 43 040 I B TR i A B IR S AT IS R
A BS R 3l 2 LI AR, LL 0. 500 ki - 80 A 3
KBS TR B, 55 AR 22 IR L A L, BDRC AR 1 g/ L
PREW . DL 1510 BREERR B2 10 7 g/L Al 10" g/L,
1.3.2 JEFRAIREFR: H 22 SWG Fp i 45 R 35 43 500 0
B3R (2 10 p1D10 % g/L 1 10" g/ L B B2
DA 2 1 35 0 e ol B 0 R R 2 SR B R I L e A%
FhE R 10" mg F1 10 ° mg. B 37 CHEFE 4 w E Wi,
1.3.3 S5 K T 25 E 4y b= & 25 85 3R W B vk
B/ F HE B 7 B 0 T 95 B0 X 100 %, 25T 245 o >
1% WA i 25 (R) . A Atk X 56 DL 25 4% 3 AT T4
(H37RV SUMO #5525 55 Fe e BT & . 5 v 7
FERW (101 g/ L) AE X 3% R 56 b A= K0 1R 7 5<< 20
CFU., U A X BRAS AL ARG 55 O0F 2 1A .

1.4 it 4 N SPSS 13.0 4 3k 17 %4k Ak
LR HER o K5, P<<0.05 b 22 RA7 4t 2%
B, KM Kappa £ 5 P40 P9 7 2% RIFINH i
R AN S

2 #£R

2.1 @mAyF E# s K5 &4 RIF 5 INH &t 25 1
DL HAIN $R A% G2 25 5 7L XF 200 B I PR 43 2%

RIEATTN 25 A, HAIN 5 AR 5 1% 55 245 55 b i)

Rl RIF i 24 22 CINH it 25 22 Tif 22 24 232 22 S ¥ T 40

Hep G2 {4 BN 0.14,0.03,0.17, P {H 4 >

0.05),LF 1,

T WA AN 200 BRI R > B bR RIFVINH AF B[ n(5) ]

N RIF INH MDR-TB
ik R S R s R P
HAIN $ & 16(8.0) 184(92.0) 18(9. 0) 182(91.0) 11(5.5) 189(94. 5)
& 55 25 S E 5 14(7.0) 186(93. 0) 17(8.5) 183(91.5) 13(6.5) 187(93.5)
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2.2 WA F kR AR AR AR 4 HAIN
B A G825 W OB LA A T L X RIF B 3URH 184
) TR 2535 14 6], % INH 450835 183 4] L 2y i 25
& 13 6. % RIF F1 INH 8% 187 #i . ¥t £ 24
FO1L B, IR G 25 8 L 93 o 4 A i HAIN £ R
Kl fif RIF R 8EE R 93.3% (14/15), ¥ 7 BF
99. 4% (184/185) ;1it INH R # & K 86. 6% (13/15),
RSB A 98. 9% (183/185) , i 2 25 1) RAKJE 84. 6%
(11/13) 451 K 100. 0% (187/187) s HAIN 5 A ¥
TG PR 43 B Ak o6t RIE VINH ifit 25 5 1 ifit 22 24 5% o iy )i
351K 99. 0% (198/200) ,98. 0% (196/200) ,99. 0%
(198/200) . FH Kappa — ZCE A6 56 ok ¥ i 9 0 75 vk
RIF INH Tiif 24 28 K Tif 25 25 3246 0 25 2R — 3Pk o w {8 57
B2k 0.92,0.85,0. 91, KU —Fthim. Wk 2,

F® 2 HAIN AR 5 1% 50 25 1) gk Lo i s
1 24 1 A6 ) — B

HAIN L il v
i RIF THN MDR-TB
AR
R S R S = 5
14 1 13 2 11 0
S 1 184 2 183 2 187
Ait 15 185 15 185 13 187
3 itig

TE TS 22 25 S5 195 R F iR 22 2 45 A% 0 1 B A
197 2l P B 1 S R AT A 2 N R 3R AR
o AT AR A BR A RO BE A AT BT 1T T B T A
i B Y g B B 2 — o AT R T 22 25 45 00
KAV 2 25 R0 TR K . BT ARG,
YT BN 35 25 W) (8 AN 2 5 oo O A L % ) Wy
255 G 2L 22 25 R AW T . © O S5O0 B ¥ B
S ME L2 — 5 IEBR IS W A T 2 15 T TR 24 45 R0 B G
BEC L AR GE A T B R 2 L A TR 12 W T AR T 24 M
T A B L TR 12 A1 - T 20 25 45 100 19 AT BE 2 4 32
AEE IR IR AT J7 5 B BRI ROR B 2% L TR
i ] BE 3 AT 24 3 2 — 2R S AR AU

A AHM A HAIN J7 36450 200 #R s PR 23 B 1 Ak »

i T RIF 14 491, ff INH 13 1), it 225 11 1], XF
RIF.INH i 25 3 fl i} 2 25 % 53 54 8.0%.9. 0%,
5.5% , BEAIK T 2010 4F & [ F ¥ K F . HAIN 4R
5548 58 25 B L A0 3 A H RS R T RIFVINHL fiif £ 24
RS R 93. 3% .86. 6% .84. 6% ; 4 T BE 43 ]
Hh99. 4% .98. 9% .100. 0% , 5 #& T EC TR )
KA Y . PRSI D7 i RIF INH fiif 25 5 F it 2
P FLE R FHR R 99.0%.98.0%.99. 0% ,u £
Ay K 0.92,0.85,0.91, — BB B, oAb,
HATIN $ A K6 0 it 245 14 7 75 i () AL 1 ~2 d, iz i 46 1
555 (4 25 S 3 A0 PCR S5 R R A I O 35100 462 0 A%
AR R IREARE T m] LA 2 I PR it 22 245 i 485 A% 17 P 3ok
WK BB AR 2 S B B T

&% ik

C1] Z=si BXOMEAR. 197 Bl PR 45 4% 1 T o B3 A 110 e S0 247 ek A6 ) 42
0] P EPEEA & .2009,31(12):709.

(2] ZmiWR. FI 0, R 2LH, 5. o T2 P B AR 40 07 00 )1 b (X 45
%43 BOFE TR 245 15 B L0, 7 7 R R K2 2 41, 2011, 31(5) 1 822.

[30 i [ 5 990 I 4% A v o 16 R 5 A0 2 10 S 6 . Sk R T 24 46
05 325 7 FH Ak 92t 40 000 CMLD. b 5T« vl 988 9 390 By 922 4l oo
2010 37.

(4] BEHENE, Ph/NTY A 45, J08) TI7 3ok X8 i il 465 4% JB 3 — 2R i 45
1% 24 Wyt 24 8 AE R AR 5C B % 43 M LD ). SR B B5 2%, 2015, 42
(3):530.

[5] 4w, THi. 208 BREE% o BOFF B iR 2515 B8 43 Mt L) ). YL IR b5 =
2 .2010,21(2) :37.

(6] AFESE A REZRWATIHRF MR ER A S 2 EE LRSS
TR AT I3 2 ORE 98 25 0 2 8. 2010 4F 42 [ 45 T UK 45 % Wi 47
9o 2 R R R A L. o B B 44 AR . 2012, 34(8) £ 485.

(7] #& EF 8 WL, B R W, 45 17 P 2 vk B4 A Bt 12 Wi it 22 24
i 45 A% SR A3 BT L. v B B 44 . 2011, 33(11) : 722.

[8] “Eidil, TFE, 5 R 41, 4. MTBDR plus J7 & P #  Jb 52 4
DX I PR 25 4% 43 WA 1 43 5 Ak ) A 1 R0 S5 AR JBE Y 24 M 50 50T
[J]. P E R 2 #5.2010,32(10) 611,

L9 Z=ui, B, KRS L 45, I 4 ME R BT B R 5 1% St 24 S0 50 4 T
Tiif 245 485 A2 1 AR e Ase [0 ). w7 5 4% 75 . 2013, 35(3) 187,
(100 #HE bk H SC. B 00 . 2o PR AR B BRI L 5 5k XA I 2 A 75 i
245 105 12 1 T AT S R R I P X L [ SE I SR IR B 2,

2015(2) :150.
KRB E:2016—04—07 448 WM

LURE Bris

ERE

XFEP A BA L R — B ETHANERLI R AKBEERA AR, FBF— AR
B BRAVIBRAGEE FEZOEABRMR; mELFRESH AN E, LERRG_F P REEH—FERAEF

KA LF & A%
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SR L I -
JE 2 U8 T R P85 %90 N 32 2SR X % B 28 5§ B

KRB AT AP B A EEEDS EEMN
IAHEEERTRBAG 4 P, & &% 222000

ME:BB T IE =W TR AR - 45 0% 5 A 0 FE 18 R 3R B8 Y 2 BF S7CHEL L O SR IR X 1k TS i e R AR IR . TR
VeI 3 AF Ok 21l T A Tl 1A - S5 42000 8 119 1) R T 25 41 » 5 A 7 28 JOR) A8 1 SRR S5 42 8 38 237 491 R AR 1 iUk
), SR B AT BT A0 T 24 45 200 A 1 B TR 3R e e B HE O A 3R AT WM R R A, g5 R R AR T T 24 4 7 B 4R R
[(46.95416. 58) % MK T FI 48U ZH[ (51. 88+ 18. 65) % 1(P<C0. 05) ; M B M 45 R 7w 2 70 A adk 45 A% 9 AR BLE R L A
M BORBRA G A i R R A SR A O IR VI R T 1 YR BT LA AL R GE 1 KR AR A
T 25 18] L P N B 20 25 A TR K, DAL i) 22 SR 3 A e T2 1 (P (B8 <C0. 05) . 2 R 3 A 45 28 L AR % K L B i 1
YR IT BRI PSS B IR I I TR WA 3 » T 25 2 2 AR (P (B 190, 05)  FIARF-f 25 41 17145 A Be 55 45 10 4E 2% 71 R s
PR AR 2 KB & T FAR - U (P (3 <C0. 05) 0 S5i8 NI B 47 =2 8 ALY 7 28 o8 508 i 20 ik 24 5 A 1Y) 2 A L D 8 BB B

J F e .
KR A5 T 2 2S5 fE R TR 25 8 0 B0 40 R 4 o
FE S FE S R52 X EEFRIRAD A MEHE:1006—9070(2016)03—0268—03

Study of risk factors and economic burden for rifampin

resistant tuberculosis patients in Lianyungang city
ZHU Lin-yang, YANG Hao-shu,ZHONG Chong-qiao,FU Xin, XU Su-zhen, LI Hai-peng
Lianyungang Municipal Centers for Disease Control and Prevention. Lianyungang,222000,China

Abstract: Objective To investigate the risk factors and economic burdens for rifampin(RFP) drug-resistant TB patients in
Lianyungang city;to provide evidence for making preventive measures. Methods A total of 119 RFP-resistant tuberculosis pa-
tients (RFP-resistant group) and 237 RFP sensitive patients(REFP sensitive group)diagnosed in recent 3 years were selected for
retrospective investigation on risk factors and disease burdens using self-designed questionnaires. Results The average age of
RFP-resistant group[ (46. 954 16. 58) years old] was lower than RFP sensitive group[ (51. 88 £18. 65) years old] (P<C0. 05).
Univariate analysis showed that similar symptoms of tuberculosis, whether examined by chest X-ray or sputum smear, whether
suffering from tuberculosis in the past, medication supervision, primary and recent medical institutions types,last treatment out-
come,anti-tuberculosis treatment duration and the final treatment outcome of smear-positive patients were significant factors
(all P<C0. 05). Multivariate analysis showed patients who were older, having better outcome of last treatment or longer duration
of anti-TB treatment,or taking initial treatment had lower drug resistant rates. RFP-resistant group had more cost and days
taking off by TB than RFP sensitive group (all P<C0. 05). Conclusion Effective prevention and control measures should be de-
veloped to reduce DR-TB occurrence and economic burdens of patients.

Key words: Tuberculosis; Multidrug-resistant TB; Risk factor; Economic burden;Rifampin

ULAR K B A BRAS RO NS M TH FIBT A % 259 AP R IR e T A 45 B 25 . A il R R 29 90 %%
(O A TS A P % 25 B AR S T 7 26 L SR B AR B ) T B AT TR T R S 1 T B T S A xR
PERNZE A 2 ] A 1) S5 LA SR A R IR o b 2SR BT T AR ORI 2 25 R R AR . AR ST T
EERIRIRIT I A S R TS AN R OO Y mT s W T A AR P 45 A 3 A B R B Y
ZERGE T 0 T . RIAR T O AR B R R AT PO TT S O i RE A R T M Y 45 A 4 S s A
W2 RERA MNP Z —. RAPEROR R P AR
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1 #HRE5FZE

L1 smbl ATk BT 500N 25 W0 R 5 6
W T RE X Y 2011 450 SHU 9 T A ) 4 T T 24 45
99 5 91 2 12 W L 7 3% S Pk g N CHEBR FE T2 i H AN
246 T A 19 S8 B O R AR ST T 24 25 AR 4 T 4 L XA
R0 B (] 42 1+ 280 % Ji D1 35 5 ) A S SRR 1 45 % e
TR A T U A

1.2 AR E S T 250 . 13 20 P, 45 AT B X
JEOR AR I 25 ) B U TR LS. s
SR FHPRHE 2 W (45 4% 3 B FF B 56 RG0S ) A 5t 245 B
SR S5 G i 5k BEAT It 22 25 R L AR — Py ik
G ) 235 SR Ay T A1) 4 S o 357 S R Ay T 24 45 A e . 2R
PR 0 7 s o < O B R 38 TR P A o L e B R B 1Y
Gt DA AR A A AR T 2 300 JEHI R EE S .
1.3 AEZEH  HATERITE = W 25 45 00 A G
W R 2R s P A e, BB R N AN D24 MF
S B 2 U O HELG B0 RN RR S B BRI . B AE R 2
B Y7 AILAL 28 AU (] B 45 4% 25 0 15 O DL 45 A% 3R 9T I
[ JEIF4E %, HAeK —HIMIEAE AL, Eid A
P B S Hi sy 3 R G A (1 i 2 A B A AT T J
) 3 R A LA G RS B AR A% ) AR IR IS E Y
YR IG  T0 L I A T

1.4 %t o4 1] Epidata 3. 1 8k g 3r 304 4
KGR ARZXS TE i Ja R AT SPSS 17. 0 8k i 47 4 3t 43
Br. RH logistic [l A4 R 47 2 H 2K 5 H7 » K 56 B
#E «=0. 05,

2 BR
2.1 AR AL FCAE 356 45 A% 5 ], L i )
FaoF 119 4, R4 7 HUR S 237 4915 9196 256 4, 2
H 100 s B3Pk 270 ), Lk 86 Ml s AR W A/ 15 % B
K90 %, F-Hk 50. 25 %, LI R K DL SRR E A
(286 4], 5 80. 34 %) A (236 i), (5 66. 29 %) I K
(355 M, (5 99.7200) b E. S IMEIF AR H N
97.70% , H:rh 80. 90 Y W B E S I & R A A AEE YT
PRI 557, 23% K558 11,40, 82% M EFE A 1T 2 I
A7 19. 7%, H3% 0 Sk RO AT o5 73. 81 %6 5 Hok hy ik
i Eh A 19. 73 %,

F AR P 245 21 F- 249 48 0% [ (46. 95 4 16. 58) % [k
T ARG UKL (51, 88+18. 65) % ], Z R A it 2%
N (t=-2.43,P=0.016) , HAth F:A A O 2:{5 B )y
I WG 240 25 S ¥ e Ge it 2¢ 5 L (P {H34>>0. 05)
2.2 wrhey R EE
2.2.1 PRPHZFESNT SR BN RS A T 45 A% A L
i PR ARG B R B bR AR R A LS A R A R S A
A MR WA 1 IR BEIr MR 2SR

BT 1 YIRIT 45 R B g R T gt a) LB 1 IR ET
ERRIR YT 2GR IR PR A I A R ENE W
HEERWAEG T3 (P HE<0.05), L% 1,

R SRR T 25 i b AR ) 8 DR AT 45 SR [ (00 ]

A1 I A7 - R FIRETMm2 2/ cff P
AR B TR AT A AR
= 184(71.90) 72(28.10)
B 11.51 <<0.01
= 53(53.00) 47(47.00)
AR SR TR 7 e A X 2R s A
w 117(78. 00) 33(22.00)
o 5.21 <C0.01
2 120(58. 30) 86(41.70)
AR R R T R A O R AR AR K A
w 176(75. 90) 56(24.10)
o ) 25.83 <<0.01
57 61(49.20) 63(50. 80)
iR B AL
75 195(78.00) 55(22. 00)
o ) 19. 27 <<0.01
= 42(39. 60) 64(60. 40)
BRI SR EEANE SRS A Y
X 206(71.50) 82(28.50)
16.63 <<0.01
H 31(45. 60) 37(54. 40)
HKIAIT EIT ML 27
LG RIER  212(73.60) 76(26. 40)
I ”&ﬁ%ﬂg,&t 33.56 <<0.01
LR BB B 25(36. 80) 43(63. 20)
O 1 IR BT L 2T
4B ERIERE  213(75.80) 68(24. 20)
i} 51.04 <<0.01
SR B RHEBE 24(32.00) 51(68. 00)
B 1 RIRIT S5 R
Ee 25(43.10) 33(56. 90)
I % 35(44. 90) 43(55.10) 49.91 <<0.01
VA 177(80. 50) 43(19. 50)
P45 R 1R 9T FE 2 1 1)
Ty mMgi s 5(45.50) 6(54.50)
<11H 6(37.50) 10(62. 50) 8.95 0.011
>11H 226(68.70) 103(31. 30)
K 1 WP %R IR
‘ 7.834+3.93  13.98+12.15 3.76 <0.01
7 H 25 ) () °
U BE 9 N e & 4 R
w134 195(77. 70 55(22. 30
wrn ( oo ) 47,26 <0.01
R 42(40. 00) 63(60.00)

2.2.2 ZHE logistic [1H 43 B« 4547 i K 5K % 43
Mgt 8 X HZEWA L2 H KA E& M logistic
[l AR, 32 A [l 9 A 45 2R o AR IR il 1 IRGA
725 PUEE LR IR YT 24 B [ kg ) S T 24 % A= 1
PRA R R L TR B N R 245 R S 0 R AR IR K
Bl 1 UGRYT BRI B S A% R I6 T I TR K IR
i 24 K A AR . WK 2.

2.3 25 fite FEFBAMBEENS NFIRA AL
oA 20 000.2 000 g6, EIEEIFHRM 11235
AL 2 000 J6, Hod B AT 1 500 J6; 48 Be 9% H 47
#6900 JG, HoP E AT 1500 6, [AIHEEEST #5070 . 25l
P o B A R0 B R 200,300 T8 KB B IR 7 AR
FY 2838 B L1 2 1R 2 AL R4 i o 200,150,500
JG. FIEFifit 25 411148 A Be 36 97 45 046 2% L
PR AR 2 R B w8 F ) 4 1 Ut i e ARG A
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R2 HEWATAGRENRNZHR logistic 74

|l A Wald

AN . . , P{i ORfM 95% CI
" ES S SN ’
Al -0.03 0.01 13.80 <C0.01 0.97 0.96~0.99
A 1 RIGITEE S —0.93 0.17 29.05 <<0.01 0.40 0.28~0.55
W PSS IR IR T

o -0.84 0.30 7.74 <C0.01 0.43 0.24~0.78
FH 241 (]

WA AL 1.85  0.29 41.66 <C0.01 6.35 3.62~11.12

R3 BN ANRTE R R () ]
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Effect of BCG on IL-12/IL-10 secretion levels by

human peripheral blood mononuclear cells
LU Han, LIANG Yue, YAN Wei,GUO Wei-li

Kaifeng Municipal Center for Disease Control and Prevention ,Kaifeng 475004 ,China
Abstract: Objective To study effect of BCG on 11.-12/11.-10 secretion levels by human peripheral blood mononuclear cells
(PBMCs). Methods SKOV3 culture supernatant was used to culture PBMCs to induce immune inhibition effect. Different con-
centration of BCG was applied to PBMC culture,I1.-12/11.-10 secretion levels with/without BCG were determined by ELISA for
comparison. Results Application of SKOV3 cell culture supernatant on PBMCs reduced I1.-12 secretion level (P<C0. 05)and in-
duced IL-10 secretion level (P<C0.01) significantly. Application of different mass concentrations of BCG (0. 25 g/1.,0. 125 g/
L.,0.062 5 g/1) induced I1.-12 secretion significantly (P<C0.01) and reduced I1.-10 secretion significantly (P<C0.01). The a-
bove effects enhanced with BCG concentration incensement (all P<Z0. 01). Conclusion BCG can not only be used for vaccina-
tion, it can also induce Thl cell immune response,which changes secretion levels of partial cytokines by PBMCs to play a role in

treatment of tumor and autoimmune diseases.

Key words: Bacillus Calmette-Guérin (BCG) ; Peripheral blood mononuclear cell (PBMC) ;11.-12;11.-10
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Intervention effect assessment of key tuberculosis messages

awareness among residents in Danyang city
PENG Hong* ,LU Wei, WANG Zhi-jian, YIN Wen-hua,ZHANG Song-qing,ZHU Tao
* Jiangsu Provincial Center for Disease Control and Prevention , Nanjing 210009 ,China
Abstract : Objective To evaluate intervention effect of key tuberculosis (TB) messages awareness among residents in Dan-
yang city. Methods Cluster sampling method was used to select permanent residents of 15 years or older in Daoshu county of
Danyang in Jiangsu province for population-based key TB messages awareness survey before and after health intervention im-
plementation. Results After health intervention implementation, public overall TB awareness rate increased from 46.61% to
81. 28% ,complete awareness rate increased from 12.79% to 56.37% ; awareness rates of each key message increased from
30.12%-59.99% to 70.13%-90. 70% ,all with statistical difference(all P<C0. 01). All awareness rates of different genders,age
Health

promotion intervention effectively increased the public TB awareness level. Targeted health education activities should be carried

groups,education level and occupation groups increased statistically after the intervention (all P<C0.01). Conclusion

out in the future to improve the public TB awareness level, especially for low TB awareness groups.

Key words: Pulmonary tuberculosis; Health education; Health promotion; Awareness rate;Intervention effect
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Analysis of tuberculosis laboratory human resources in Jiangsu province
LI Guo-li, LU Wei,SHAO Yan,SONG Hong-huan,CHEN Cheng, LIU Qiao,LI Yan,ZHU Li-mei
Jiangsu Provincial Center for Disease Control and prevention,Nanjing 210009 ,China

Abstract: Objective To investigate current status of human resources of different level tuberculosis laboratories (TB labs)

in Jiangsu province. Methods Uniformed questionnaires designed by national CDC TB reference lab were used for investiga-

tion. All questionnaires were filled by county level CDC then gathered by municipal CDC for summary. All data were subjected

to validation, summarization and analysis by provincial TB reference lab. Results A total of 189 lab staffs worked at TB labs in

Jiangsu province,in which part time employees accounted for 48. 7% ,who were 30 to 49 years old accounted for 69. 15%. The

ratio of male to female was 1:1. 6,75. 1% staff had bachelor degree or above. Staffs with at least 5 years of working experience

accounted for 56. 1% ,65. 1% participated in related training in past year. Stuff who finished at least 25 sputum smears per day

in TB labs accounted for 11. 8%. All TB labs were equipped with secondary biological safety laboratory instruments. Conclusion

Hardware equipments of TB labs in Jiangsu province is complete, however, human resources should be strengthened. Rapid
diagnostic techniques should be promoted to improve work efficiency.

Key words: Tuberculosis; Tuberculosis laboratory; Human resources
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Effects of cypermethrin on IL-6 mediated PSA mRNA expression

in prostate cancer cell line LNCaP
ZHOU Ji-long, WANG Qi, WANG Hui,DING Zhen, XU Li-chun
Xuzhou Medical College »School of Public Health s Xuzhou 221004 ,China
Abstract: Objective  To study effects of cypermethrin on interleukin-6 (IL.-6) mediated prostate specific antigen (PSA)
mRNA expression in vitro. Methods [LNCaP cells were inoculated in 6 well plates and cultured for 24 h,followed by 24 h cul-
ture with 1L-6 of 0,25,50,100 mg/L before harvest. Total RNA was extracted, expression of PSA mRNA was detected by real-
time quantitative RT-PCR. LNCaP cells were cultured in media containing 50 mg/L IL-6 together with 10°7,10 % and 10°°
mol/L cypermethrin for 24 h. Total RNA was extracted and expression of PSA mRNA was detected by real-time quantitative
RT-PCR. Results 1L-6 increased PSA mRNA expression level, maximal induction was observed at 50 mg/L concentration (P
<C0.05). PSA mRNA expression level decreased with cypermethrin concentration, PSA mRNA level of all dose groups were
lower than that of control group, with statistical difference (all P<C0.05). Conclusion Under this experimental condition,

cypermethrin can inhibit PSA mRNA expression in LNCaP cells.

Key words: Cypermethrin; Interleukin-6 ; Prostate Specific Antigen(PSA)
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PSA B3R #E 0 9 1L-6 i@ i AR 305 . AWF5E
TR 2¢O E 7t RT-PCR #F5¢ CYP % 1L-6 1 1
T PSA 2K mRNA Fik B0 ,

1 MR5FE

1.1 ##  kFH.CYP(Promega) ,I1L-6 (Peprotech),
Joly £1 RPMI1640 35 57 B i P e / i 58 0 4 311G 4
ML (Hyclone) ; P i 4 1fiL 35 (FBS) (Life Technolo-
gies) , TRIZOL (Invitrogen) , Jz # 5% M RT-PCR i 7
% (TaKaRa) , 4 f 4% - 5 51 A 96 4 il (LNCaP, 1}
BE A= an ) o AR - AR S SR A (Thermo) , %€
Jef8) g 8 i 85 (Olympus) . ABI 7500 PCR Y (3 [#
ABI 26D 5 30w UK IR B0 L (CS-15R) i o i 43
Y% 4+ (Nanodrop 2000),

1.2 #F&*

1.2.1 435 KA. LNCaP 20 R 5% T &
10 % A 40 1L (FBS) 19 RPMI1640 853 5L b, 37 C
5%CO MRS, B 3 R 124640 1 W O 2k
I 0 4 M H2 b T 6 FLARIEFR 24 h 5. A 0.25.50,
100 mg/L T &k B 1L-6 B85 7 3L 85 3% 24 h J5 Yok
400 R IBUE RNAL KIZEOLE & RT-PCR 471 PSA
mRNA F B9 )5, H& 50 mg/L 1L-6 M 107,10 ¢,
1077 mol/L () CYP 15 5% 1 43 il 55 7% 40 MU 5 W] 5 %
X BEZH (AL 50 mg/L TL-6 8548 . B7E 37 C,
5%CO, & F R 3% 24 h R BUR RNA, L7 &
RT-PCR #&il PSA £ mRNA FikKFE,

1.2.2 G RNA @ BUR G R 5% - DL TRIZOL $2 B4 i
S RNA, AR EAE R U B 4T . R B R 4
SO FE T & 42 B RNA FE 260 nm #l 280 nm 41
WS BE (ODygo « ODugo {8 5 I 43 Hr Fe 4 B2 F ik B2, IR
ODyso /ODuso N 1. 8~2. 0 HyFR A JE A7 300 55 5%, [ i
& & : PrimeScript RT Master Mix(5X) 2 pL; RNA
500 pug, LA RNase Free ddH, O #h 78 SR FL 2 10 pl,
JZ v 4544 .37 C 15 min,85 C 5 s;4 C 15 min,cDNA
PP ddH, O # % 10 £, R .

1.2.3 #otE it PCR il PSA FikKF: R H
Takara %t 7 PCROIRXFH &4 1 PSA J A, DUH il
13- TR N A B (GAPDHD fEF N S 3L 1. PSA 5|
YIF 51 . PSA-F . 5-GCGAGAAGCATTCCCAACC-
3, PSA-R: 5 “TGTGCCGACCCAGCAAGAT-3 *;
GAPDH 5|9 /F %}y : GAPDH-F. 5-CATGTGGGC-
CATGAGGTCCACCAC-3 ', GAPDH-R: 5 -GG-
GAAGCTCACTGGCATGGCCTTCC-37; E R 5| ¥
Yy B s A ) TR A PR A /B A G . b
% : SYBR Premix Ex Taq(TLi RNaSeH Plus)

(2X) 5 uLy iF & B B9 (10 pmol/L) % 0.2 L,
ROX Reference Dye [[ (50 X)0.2 pL; Ak (cDNA)
1 uL;DEPC 7K 3.4 pL: 472 .95 C 30 5595 C 5
s,60 C 34 s,40 ¥ ;95 C 15 5,60 C 1 min,95 C
15 s, LAVAfiff il £kt B0 B — ol 0 U B 9 098 7 i B —
TCAERE Y M . R AR X € =07 s 3R AT E
1 PSA mRNA HiXf Rk =222 K, ACt=
HWEEEEY Cofd — NS H B Cofi, AACt=
S A Ct— 4 B4 A Ct,

1.3 it odr BdELL T4 s Fox, R JH SPSS 16. 0
GETF AR AT 8BS 0 A - 48 IE SRR B0 R 25 57 TR R
B S5 . 45 ) 25 S LR U R & 7 22 40 W, 24 5
S 1AM E M Dunnett” s K 5, P <<
0.05 NZEFAGITFEX.

2 HR

2.1 1L-6 # PSA mRNA %k #9 %+ LNCaP 4l
PR T 6 LA 24 hofmA 1L-6 J5 . 4 7 & 240 PSA mR-
NA fHXf B R m T R4, 25 WA RIFEE XL
(P AE¥)<C0.05) , o &k By 50 mg/L % 1L-6 5
TR PSA mRNA (AEX Kb Rm. W 1,

L.5¢
5
£ —
I 1.0f
X
®
'
= 0.5
0 . . . .
0 25 50 100

TL-6 (ng/mlL)

o 5EAXMEAML, « & P<0.05
1 I1L-6 X} PSA mRNA H X} & 3% & 1 5

2.2 CYP s+ IL-6 4 A F PSA mRNA & ik 4 % &
LNCaP 4 g4 % T 6 fL#k 24 h, Ll 50 mg/L (¥ 1L-6
K 107,10 °.10 ° mol/L B CYP JL¥53% 24 h J5 . %
FIE L 40 M0 PSA mRNA () A X 2 1k 5 FFEA% 5 0
TRALAH LE . 22 R Gt % & L (P {H¥<0.05), W,
1.

#z1 CYPXt IL-6 /- 5/ PSA mRNA HI%F ik 52 (= 3)

CYP ¥ BiE (logM)  PSA mRNA X} 23k 5 Py

POl 0 1. 175+0. 084

SIH A -7 1. 034+0.023 0. 025
-6 0.99740. 046 0. 007
-5 0.91440. 030 0.001
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3 T ceptor with corepressors[ ] ]. Toxicology.2013,311(3):178.

WEoR 2 W1, & 4 4k 25 Sy B 0 e R RN Y
EDCs"™ "', CYP J&—Fp H A 1k 8% 2 15 I i 18 5 o
R A LY B, BER R WL, CYP Af 5 ik
PE SD I B S2 AU il 4H0KS 45 45 44 453 43 L 2B A ) e R i F1
B H KA > CYP B M vE A 5 1 32 AR
3. CYPBR TYER T4 A KB AR 5
530 P L 38 T RE S e AR LA AR A ME AR A5 S % AT
PR BB Z AN . LNCaP 4i il J& AR FHPE (9 A HT
G e A0 L L BB A R GK AR JE S AR RIX M) RERY
WHMBER" . AU POk i RT-PCR LK 5
PSA mRNA & ik7KF, Lot CYP Xf IL-6 T if5 7
() PSA L mRNA FKiK W2 m ., 4R EBR, — 2k
BEf CYP 1] LL#p ] LNCaP 41 it PSA mRNA [#) 3=
ik, B CYP @ #0 ] 1L-6 Friff S5 10 AR TF iF it g
PR 9 2R 38 7 A 0 M T80 3 280 00 R e P 2 T M RO
CYP 15T b i 2% 200 5 TL-6 4 3 19 E T 44 4K i 1
AR F5 38 FEAHOC, W M e 78 T CYP HUbfE R
B AL o Ay JHC At 2 358 0 35 22 1 AL A AF 5 T R B
F18) JEL i R 48K
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S
B 215 PR PR e AR 2 B AR 12 Wi i

HHABL, BABA= B4, B R, R B
AN TR B K R R TR A2 ) s, M 213164

WE.BR  IPHRHL LS B (HbA,) 76 575 285 R % (DMD & A4 A AE (M) BF i I . FiE SRHAIZHEBSE
BE AL A B A O 3, BUVE 90 4 N T R X AR =18 4 | RFAT R 5 A A Ak R s =4l . SR HMiAd &
B2 MR B ok IR AT R A U7 . L 2 549 AL E 5 HbA, KK (5.59+0.62) % . FBG 3k (5.57+0. 95) mmol/L,
OGTT H (6. 2442. 50) mmol/L; K 14 B & 9 AL (IGT)43 (7. 83 %) , 25 I MM 32 B (IFGH 39 ] (5 7. 10%) ,IGT 4 3 IFG
42 B 4.37%) s HIZ Wb BRI 33 1 (7 6. 0120 R IZE A AE (MS) i 134 Bl (& 24, 41%0) . 21 ROC 14k . HbA, 2
W GRR  AEW Ah 6. 2% BURRYE R 69. 70 % 4 Rl 95. 35 %, B4R R AL 0. 876,95% CI.0.793~0. 959; HbA, i W MS
) fe AV 05 R 5. 6 00 L AU S 73. 8806 R SR 60. 7206 TR T AR 0. 725,952 CI:0.675~0. 776, 45  HbA X HH IR
95 R 25 B A1 075 25 12 Wi A S B 2 25 0 (8 2 W A B FE DD A B DR G 6. 2 20 AR SR B I 5.6 %%,

SR B AL 208 O B PR s AU 2R B AT s ROC i 4% 5 12 Wi dE b

FESES:R587.1 X HkERIRAD : A XEHE:1006—9070(2016)03—0283—03

Significance of hemoglobin A, in diabetes and metabolic syndrome diagnosis
XU Min-rui, QIANG De-ren,ZHOU Yi-hong, SHI Su-yi, QIN Jing, QIAN Shan
Wujin District Center for Disease Control and Prevention ,Changzhou 213164 ,China

Abstract: Objective  To evaluate the application values of HbA,. in screening diabetes (DM) and metabolic syndrome
(MS). Methods A total of 600 residents aged==18 years in Wujin district of Changzhou were selected by multi-stage cluster
sampling method. All participants were investigated by questionnaires. physical examination and laboratory detection. Results
Excluding confirmecl DM patients and those under hypoglycemic therapy,a total of 549 subjects were investigated, the average
HBA..,FBG and OGTT level were (5.5940. 62) % , (5. 5740. 95) mmol/L and (6. 24=£2. 50) mmol/L, respectively. 43 cases
(7.83%) were diagnosed as IGT. 39 cases (7.10%) were diagnosed as IFG,24 cases (4. 37 %) were diagnosed as IGT and IFG
combination. 33 new diabetes cases (6.01%)and 134 new metabolic syndrome cases (24.41%) were diagnosed. ROC curve
showed best cut-point of HBA,. for DM diagnosis was 6. 2% ,with sensitivity of 69. 70 % and specificity of 95. 35% The AUC
of the ROC curve was 0. 876 (95% CI:0.793-0. 959). The optimal cut-point of HBA,, for MS diagnosis was 5. 6 % , with sensi-
tivity of 73.88% and specificity of 60.72%. The AUC of the ROC curve was 0. 725 (95% CI:0.675-0. 776). Conclusion
HbA,. can be used as reference indicator for DM and MS diagnosis. The best cut-off values of HBA,. was 6. 2% for DM diagno-
sis and 5. 6% for MS diagnosis.

Key words: Hemoglobin A,. (HbA,.) ; Diabetes; Metabolic syndrome (MS) ; Receiver operating characteristic curve (ROC

curve) ; Diadynamic criteria
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H U HbA AN ZE S IE M 2 Wibr iz —. W NI ERHE X 26 4> 2 B (3D i 4 > 2 41 (D
s IR UBAGI T LLUIE Z SR A AR R 526 A ardildm 3 A (R ZE 2 A (B ZE 2 il 50
[l B PR 2 2% 2013 AR R UK HbAL Z=6. 50 /E Il 11 AR KISH RAER i 1 24 4RI =18 & 3 A
FRI (DND i bR > . ARBES0E R 200 HbAWE TR ROGIEA XS, i 600 A T4 i A8 X 3%
PRI R AR B A2 W RO BUBE AR S 4k LR — b B TR A4S L HE R R A © 220012 S B B 18 3 it

] S A S B AR 2 W T ik TTREMIRYT & 3L 549 NBIAIIHT .
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L2 Agfzx RHAPEBEEDOSE 8D E
18 g R A B IR R W (2013) K BE 1) 35 A4S A
7] %5 BEAT UM A . N AL HE AR O L K E 4 AR
AN X1 gL N T TN G N = R NS ) B TNR T
K bR AL 7 v, B3 0 A B L (R L RN O
JE. REANE 12 h & ki, & 2 1 i (FPG) |
BEAR I 20 2 11 (CHDbA O L B [ B CTC) | H il = 5
(TG) . & % B BR & [ B2 (HDL-C) IK % £ 5 &
PR [ B2 (LDL-C) 45 48 45", F #F 47 1 i it it ik
% (OGTT),

1.3 #Wirsefetn X 2L MS: AR P8 [ BB bR e BE
25 (IDF) 37 P BE 38 2 Wb o o 8 ok (5 1
B =90 cm, L PEME I =80 cm) , &I LT 4 TidEbx
AR 2 BRI i2 W MS, OTG Fhm : TG=1.7
mmol/L 5% & # 5 M 1 i3 97 s @ HDL-C B 5 ¢
HDL-C<C1. 03 mmol/L, Z ¥ HDL-C<C1. 29 mmol/L,
off B4 22 A R A 9T s O Il R TF . 0 R /6T 5K =
130/85 mmHg 5% T £2 32 # B 16 97 5 UL A 22 W oh =
MLJE ; @FPG JF & : FPG==5. 6 mmol/L 8¢ I T 12 W
2 AU PR IR B O B A2 MR VR YT . BEIR IR : FBG=T7.0
mmol/L F1 (8{) OGTT>=11.1 mmol/L; 23 & Il B 5%
WAFG) . 25 JE A 6. 1~<C7. 0 mmol/L; ¥ i & ik A%
(IGT):OGTT /K 7. 8~<11. 1 mmol/L",

L4 g3t e B st b S M K fE
HE W SRS, W AFEA, X R
3.0, 0 BRAFHEAT — MR AR R0 T L * K250, 2R H ROC
2 5 2 HbA, A2 Wil PR - MS 1 R A Jee A3 1 5
DL P<<0.05 HESRA G I FE X,

2 #BR

2.1 KRR 549 BRI AX A, BYE 243 N
44.3%) M 306 A 55.7%) s 4FE Y 19~93 %,
¥J(53.52 +13.92) %, Hirh <<30 2 41 35 A (4
6.4%),30~% 4 56 A (i 10.2%),40~% # 127 A
(5 23.1%),50~% 20 134 AN (5 24.4%),60~% 4
138 AN (i 25.1%),=70 £ 4 59 NG5 10. 7% 5 3¢tk
BE/ANFLLF 84 A 15.3%), /N2 106 A (5
19.3%) .9 256 A (i 46.6%) , mrhat % 76 A
(5 13.8%), KEKLLE 27 ANGE 4.9%) 5 Wz 46 159
NCE 25.6%) 8k 178 AN (i 29.7%) . i ifil & 82 &
249 (5 45.4%),

2.2 #alzR WA ARTY HbA Ky (5.59
+0.62) %, 25 I 1fi B K SF R (5. 57 £0. 95) mmol/L,
OGTT ¥ K K (6. 24 +2.50) mmol/L, # &
I B 3% 249 ] (45,36 %) AR 25 A 1iF B % 134
B (i 24.41%) ,IGT 44 43 # (5 7. 83%) ,1IFG #H 39

FICE 7.10%), IFG &3 IFG 44 24 44 (5 4.37%),
HHS R R R 33 M 6.01%), WFE,

£ 1 WA AR FPG.HbA, .OGTT il 45

4 B L FBG OGTT

45 % %) (mmol/L) (mmol/L) HbAL (%)
EH# 410 74.68 5.2640.40 5.33+1.19 5.4440.35
IGT 43 7.83 5.36+0.41 8.7640.95 5.61+0.30
IFG 39 7.10 6.37+0.25 6.0441.26 5.75+0.43
IGT+IFG 24 4. 37 6.44+0.25 9.37£0.91 6.0340.48
W IR IR 33 6.01 8.17+1.81 12.05+4.88 6.99+1.43

2.3 v HbA,.# ¥ IGT.IFG.IGT+IFG % % % 7

224l ROC il 26, HbA,. 12 Wi ¥ K % e 4E U0 2
6. 2% AR 69. 7020 FE SR ME R 95,3500, IR T
ML (AUC)0.876,95% CI.0.793~0.959, WL 1,
HbA, 12l IGT . IFG #l IFG+IFG & AE ) & 4 510
5.4%. 5.6% . 5.6%, f B M 4 5 Sk 81.40%.
T1.79% .87.5% 4% 5L 40 il A 34.39% .54, 12% .
54.10% ,AUC 4351k 0. 572.,0. 655.,0. 784, WL 2,

1.0

0.8 -

.

# 0.6
i) i
B4l

AUC: 0. 876
0.2 1

0.0Li

B 1 HbAZWHHE IR ROC £ K

%2 HbLA, W IGT.IFG.IGT+IFG &4 R 9 i
I U R E LAUC95 % CD

[y -~ =

b ;}ﬁgj) ﬁ%}éi’# %i)ﬁz AUC 95%CI
IGT 5.4 81.40  34.39  0.572  0.496~0. 647
IFG 5.6 71.79  54.12 0.655  0.568~0. 741
IGT+IFG 5.6 87.5  54.10  0.784  0.694~0.873
IR 6.2 69.70  95.35  0.876  0.793~0. 959

2.4 vA HbA, # iRtz SR L &5 24l
ROC 4k, HbA, 2 Wi MS 1125k 5. 6% , Uk
h 73.88% RSk 60.72% , AUC K 0.725,95%
CI:0.675~0.776, W& 2, HbA,.iZWr MS & 41
Gy REefoc MR BE L il Kt L FBG FE &L TG FH .
HDL-C B, e BV A5 50k 5. 7%0.5.526.5. 6%,
6.0% . 6. 1%, M 4 3l o 55.14% . 65.19%.
65.60%.25. 47% .20. 23% . PR 4r A 73.35% .
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55.71%.,64.05% . 87.37%. 92.55%, AUC 4 %] &
0.675.0.630.0.716.,0.581.0. 540, L3 3.

£ 3 HbA, 2K MS KH A 4180 55 Uk |
2P AUC95 % CI

RAEY] UM RS

& f7 AUC 95%CT
b B % (% %
L P 5.7 55.14  73.35 0.675 0.626~0.724
[ﬂlEﬂ'% 5.5 65.19 55.71 0.630 0.583~0.677
FBG F+ 5.6  65.60 64.05 0.716 0.672~0. 760
TG 6.0  25.47  87.37 0.581 0.527~0.635
HDL-C J [ 6.1  20.23  92.55 0.540 0.487~0.594
MS 5.6 73.88 60.72 0.725 0.675~0.776
1.0 -
0.8 - ! St}
HbA1 VI RIMH 5, 6%
+ 0.6 g
=

; AUC:0. 0. 725

0.2 _L¢

UL T S————

0.0 0.2 04 06 08 10
1-Re et

2 HbA W USZE SRR ROC il £ &

3 itig

PRI LR G A AT L Sk 38 1 O i 8 9 5 R DR
AR . 4 R A 5T R L FE 35~T74 2 AREH R
LR A E B B3k 15, 1%, B Lk B A S 1k g 10
HEPI 22—, AT LE R WoR AR 2 A1 B
RN 24,41 %0 i T4 P A KOF R T 2005 4R
TR 35~T4 % ANBEKF(17. 4890 W] fig 5 AR W 5%
N REAE I8 O A A 106 AR T 18t St 2 G B IR 0 45 25 =
K.

HbA K5 40 1l B ] 2 75 25 L2 75 0 FH e 5
E S W O DO NIIR A (RS =S R (SR AR R T
o5 K 00 B s KOS Y R R AR . O R AR F
FEFEW L DL HbA 6. 3% 1E 12 Wi Bl IR s 04 I 5t A5
WAL DL3R A5 5w i B MR (66.220) I AR S P
(81.5%) . ARBFFELEF Wow . HbA, . =>6. 2 Y% 1F h e fE
P15, AT L3k A5 45 e 0 BB PE (69. 70 %0) R S 1k
(95.35%) i T KR 0. 876, {H HbA, 78 H T i
A IGT B, H P sk R — M, 4 52 PR A 34,39 %, il
LRHEBN 0.572, 3% 57 EAE B4 R —2L,

[ N AN BFSE IR & B0 HbA, 5 MS %5 8141 G . 56
B —I0xF 22 465 24 JEBE IR A BE R BF 58 & 3, HbA,.
JKAF-2h 5. 45 VoI A RASE MSHY ;s P8 HE 5 ) — T0BIE 5
i 7R HbA, SEi2 W MS Byt S 2k ¥y 2pbntt s — T 7

FEWE PRI A HE h g i 58 R W1, HbA Ol 5. 8240 12 i
MS () fiz 18 BT R B A s VR OB AT B s R W
HbA,.Z=>6. 5% J& MS HL.OHERERE TG T & /9 2k 57 fi
B . ABFIEEE R Bk, HbA A 5. 6 %0 22 Wit
LR A AE 1 fe AR DD A BUBE S 73,8800 KRS
60. 72% £ TR 0. 725, BA —E W2 Wi .

25 bR L AS Hb X T MIS fR e SR A v, T A
3R , Bk HbA, R & IAT MS 112 Wi br it .
LIV RE 8% 7F AR fde B W ) v 4 4 — o 7 2R A 0 MS
W T7 3 . BRI A I R 4 DX 8 A B ifE 47 HbA, K
SR, LA A Sl AR AT A DG Mg R R MR
A7 R 77 2, DA 50 B R0 428 0 DR o A AR i 2 S A
YR A R R

5% 3k
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Investigation on HIS-based infectious disease report function construction

situation of medical institutions in Jiangsu province
LI Yuan”* ,LIANG Qi, WU Ying,LIU Wen-dong, HUANG Hao-di
* Jiangsu Provincial Center for Disease Control and Prevention , Nanjing 210009 ,China

Abstract; Objective To investigate Hospital Information System (HIS)-based infectious disease report function construc-
tion situation of medical institutions in Jiangsu province. Methods Field survey and telephone interview were used to investi-
gate HIS and relevant infectious disease report function construction situation of hospitals at or above town-level, township hos-
pitals and community health service centers. Results Possession rates of HIS of outpatient and inpatient departments in hospi-
tals at or above town-level were 86.76% and 88. 85% , respectively,in Jiangsu province. The registration completion rates of
LIS and PACS were 93.30% and 94. 86 % , respectively, with a few hospitals were implemented with HIS connection and posi-
tive result warning function. Better situation was observed for infectious disease report function implementations among higher-
level medical institutions compared with those among lower-level institutions. HIS with infectious disease warning function ac-
counted for 19. 81% and 9. 96 % , respectively, of outpatient and inpatient departments among town-level medical institutions.
Conclusion HIS-based infectious disease report function construction program among medical institutions in Jiangsu province
is still in early development stage,its vital aspects and details should be completed.

Key words: Infectious disease report; Hospital labs; Medical imaging; Information system;System connection; Function con-

struction
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Investigation on living environment and healthy behaviors

among rural population of Jiangsu province,2013
YU Yang,ZHENG Hao,FEI Juan,CHEN Xiao-dong,DING Zheng

Jiangsu Provincial Center for Disease Control and Prevention , Nanjing 210009, China
Abstract: Objective To identify major public health issues in investigation area. Methods According to Evaluation plan
of Rural population living environment and health behavior com prehensive intervention study ,80 families from 8 villages of 4
towns in Xuyi and Jinhu county of Huai’an in Jiangsu province were selected by random sampling method to investigate basic
information of monitoring sites,including water supply and latrines improvement, tap water using, garbage and sewage, family
hygiene behavior and health information acquisition situation in 2013. Results In 4 towns,84. 21% centralized water supply fa-
cilities supplied water without any treatment,11. 20 % rural families did not use latrines,0. 54 % rural families did not have toi-
let. In 8 villages,75. 00% household piled up garbage at designated points and removed on time,75. 00% household discharged
sewage at will. All villages having aquaculture discharged sewage without any treatment. Among 80 families, 70. 00% drunk
boiled water or tea,82.50% washed fruits and vegetables before eating.47.50% obtained hygiene and health information via
radio and TV. Conclusion Latrine coverage less than 100% ,incomplete centralized water supply facility,arbitrary discharge of
household and aquaculture sewage were major public health issues in investigation area.

Key words: Rural area;Garbage;Sewage; Tap water; Family hygiene behavior
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Evaluation of drunk driving intervention effect for

motor vehicle drivers in Yangzhou
JIN Wu, LI Jin-cheng
Yangzhou Municipal Center for Disease Control and Prevention ,Yangzhou 225002 ,China

Abstract; Objective To evaluate drunk driving intervention effect among motor vehicle drivers in Yangzhou. Methods U-
sing current situation study method to select representative intersections to pull over motor vehicle drivers at different time
points for questionnaire based survey and alcohol tests before and after implementation of intervention. Results A total of
1 569 and 1 524 drivers were chosen before and after intervention, respectively. Except for driving experience,all other personal
characteristics distribution of 2 groups were comparable(all P<C0. 05). Drunk driving rate of male subjects or with college de-
grees or monthly drinking frequency <C1 time were lower after intervention, with statistical difference (all P<C0.05). The
awareness rate of minimum alcohol concentration was higher after intervention, with statistical difference(P<C0. 05). Conclusion
Drunk driving intervention was effective, however,drunk driving was still present,further efforts should be carried out to re-

duce drunk driving rate.

Key words: Drunk driving; Drunk driving rate;Intervention evaluation; Health promotion
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Investigation on current situation of lens opacities among 2 642 stuffs

with occupational radiation exposure in Jiangsu province
ZHOU Yuan-yuan, WANG Jin, YU Ning-le, YANG Chun-yong,CHEN Wei

Jiangsu Provincial Center for Disease Control and Prevention ,Nanjing 210009, China

Abstract: Objective To study current situation of lens opacities among stuffs with occupational radiation exposure in Jian-

gsu province, Methods Abnormal rate of lens opacity in 2 642 stuffs with occupational radiation exposure in 13 cities of Jiangsu

province were analyzed and evaluated. Results

Lens opacity abnormal rates of nuclear medicine and intervention stuffs were

higher than those of other occupations,with statistical difference( P<C0. 05). Lens opacity abnormal rates of different working

expierence groups were different, with statistical difference( P<C0. 05). Conclusion Lens opacity abnormal rates increased with

working expierence,nuclear medicine and intervention stuffs had highest abnormal rates. Further occupation health protection

should be strengthened.

Key words: Stuffs with occupational radiation exposure;Lens opacity; Health situation; Influencing factors
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Impact of medical radiation exposure on blood system health of medical staffs
DONG Xiang
Nanjing Prevention and Treatment Center for Occupational Diseases,Nanjing 210042 ,China

Abstract: Objective To investigate blood system health status of medical staffs with medical radiation exposure by analy-
zing occupational health examination data in Nanjing. Methods Occupation health examination data of medical radiation staffs
in Nanjing were collected. Subjects were stratified by work types,gender,length of service,indicators such as peripheral blood,
micronucleus rate and chromosome aberration rate were analyzed. Results The average values of white blood cells (WBC),
platelets,red blood cells, hemoglobin, micronucleus rate and chromosome aberration rate of doctors, technicians and nurses were
all in normal ranges. The WBC abnormal rate of female nurses was significantly higher than that of female doctors or techni-
cians. WBC significantly decreased among nurses with exposure time of more than 20 years. Conclusion The hematopoietic sys-
tems of medical radiation population were generally normal under low irradiation level exposure. However, indices of partial
medical stuffs were abnormal which indicate further surveillance of radiation exposure of female nurses should be strengthened.

Key words: Medical radiation; Medical staff; White blood cells(WBC) ; Micronucleus; Chromosome aberration; Blood system
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Analysis of relationship between negative emotion, eating behavior

and physical activity among junior middle school students
CAQ Shang,ZHU Yue-qian,JIN Wu
Yangzhou Munici pal Center for Disease Control and Prevention,Yangzhou 225000 ,China
Abstract: Objective
middle school students. Methods

To study relationship between negative emotion, eating behavior and physical activity among junior
A total of 1 210 students in 6 junior middle schools in Yangzhou were surveyed using Ado-
lescent Health Risk Behavior Survey Questionnaire ,data were analyzed by confirmatory factor analysis. Results Negative emo-
tion was negatively related with healthy eating behavior(r=-0. 304, P<C0. 05) and positively related with unhealthy eating be-
havior(r=0. 197, P<C0. 05). Negative emotion was negatively related with dynamic physical activity habit(r=- 0.291, P<Z
0. 05)and positively related static physical activity habit(+=0. 140, P<0. 05). Conclusion Junior middle students’ negative e-
motion had possible statistical relation with eating behavior and physical activity habit. Junior middle school students with

healthy eating behavior and more dynamic physical activity habit demonstrated less negative emotion.

Key words: Junior middle school students; Health risk behavior; Eating behavior; Physical activity; Confirmatory factor a-

nalysis

WrE R & AR SR T oA —E RE
N G T A RE AT O T A O EK . — R AT O A
TR H A AT Sy o) bk bh B0 o Ay 0 5 A B A
1700 A B R R R S AR O T B A L L9548 SR R
P 2 2 v o o) 19 /0 A felt BRE A B AT Sy 9 £ 1) 5
2013 AFAEA R 285 P b /N M T R T A AR i B
FEBAT A AT . A SCR 47 N T A 3 2 s - Ul
B UENE I 23 B SR 0 P A T B 2 SRR AT )
1% A 3 3 gl 6] B &

1 W&E5F*
L1 xr%& 2013 42k H fa] S RE AL dh AL 7 3, fE &l

DOI:10. 13668/j. issn. 1006 —9070. 2016. 03. 15

Y0 R AR 6 B0 s 143 0 DA B AL A SRR, X
BN PR KA HT R G A, A 1 210
N Hd B A 638 AL, 4&H 572 A,

1.2 ik SR g4 o $2 At 00 9 2D A il R
FER AT R IR A ) " (DI O . H g — 355 U0 R A B
MG fRulis =4 ARG, 3 i,

1.3 MMXAEL=EL
L.3.1 kT HIB ERERET L7 d ], 12

FEEK R (CC AR D ALS) W B SE (AL6), Iz BL&
(A7) 0B A= 07wk o7 3% CAL8) By 43 2 5 UK fat B 4k & A7
Hpead 257 d B VRAK OB CAL2) , 2 8 (AL3) . 1z
MPEE Y (A14) iz P A (AL9) 1z B 01 1 (A20)

EE R & M (1986 —), B VLR M A, B BRI, 2N DA TAE,

BEiLEE : &R, Bl F4EBE I, E-mail : jsyzgps@ sina. com



VLIRTB B2~ 2016 4F 5 A4S 27 %45 3 ] Jiangsu J Prev Med,May, 2016, Vol. 27,No. 3

« 301 -

AR, &R QR/JED <1 ARz e bz, 2~3
KB IR s =4 NEH WL,

1L.3.2 AWEfT I O3 R s sl £ 7 d
B, aE g (AT B FT Bk UK L B B
MR 4555 60 min(A24) , PEAT 45 58 1K F 18 3h
(A25,38 B[] =30 min, I8 S Wi T 20D
252 5 A7 5 %5 ZE B 18] =30 min(A26, 4235 I F %), I
WHEWRCA2D , AT IR AMA T B (A28, i b, 4T
Bk WEDK A0 R A AR (d/JRD 0 R TG, 1~3 A
B A~5 NEH . 6~T7 HILTF KK, QEEMEKIITH
.otk 7 d B REHEM A IRIME S (AT,
BoH IRk (A7D), BRI CA72) ByIE] . 43 “J6 .<<1 h.2
~3 h.=4 h"4 MER,

1.3.3 A4 2k 12 4 A W, % EE 9k
(A36) . R 22 2 JE Jy 8% 5 S 1] 200 8% 2] 0 1 A o B
(A37) o [RHH O =177 2 B (A38) o 3 28 1 J&] al 3 K st
V) PR 493 000 246 BRI 457 1k S 3% Bl CA39) I B3R s 43O |
R B BH ) BIR” 4 DEH

1.4 wito# A Epidata 3.1 8 AL ]
SPSS 19. 0 #HE 5, i FH MPLUS 7. 0 47 5 iF P
KT 5 Hr .

2 HR

2.1 AFGHREBOARELEMN T4 @RERET Y
BLCED ALHE 4 A 0006 A7 5 (AL5 ~ A18) , A f
AT R M (F2) 4% 5 A WL 45 4R B (A12 ~
A14 A19.A20), By AR E AT B (T
F5 5 AWM F8 A5 I F (A24 ~ A28) , # A5 MK 7 1 3
10 B CT2OALFE 5 AN HEARI (A9 ~AT2) . T
45 (QDALHE 5 Dbl i (Q36 ~Q39) ., JAAr 4
W1~ 3,

R OREAT I WA T R A ARV ]
WA R REmbng N LR
Al5  127(10.5) 361(29. 8) 722(59.7)
Fl A16 42(3.5) 217(17.9) 951(78. 6)
@@;ﬁ A17 102(8. 4) 143(11. ®) 965(79. 8)
TR
Al8  278(23.0) 278(23.0) 654(54. 0)
Al2 1 058(87.4) 129(10. 7) 23(1.9)
F? Al3  541(44.7) 424(35.0) 245(20. 2)
Rigg  Ald 872(72. 1) 253(20. 9) 85(7.0)
EATHA A19 907(75.0) 217(17.9) 86(7. 1)
A20  858(70.9) 242(20.0) 110¢9. 1)

2.2 BiEMRAF oA R T WIEE bR KA,
JIT LA B R FH 3 T RS A8 A T B I A R /N R AR Tk
(WLSMV) . i F§ PROBIT %% $ of B 5 45 25 W82 b
AR e 5 A A R AR O R R A

CFIA{f} 0.936, TLI {3} 0.926,)>0.90; RESEA

£ 3B H7 0. 043,95% CI 3 0. 039 ~0. 047, 45 B Pl &
PREEAT S P=0. 999, 32 BB RS B4y o 006 1 Hicds . W
DU F8 Fr e X5 B - A 3 R o (B (0. O &
W T A B A S BUES AR RILE B A27.AT0
Xof R R 28 far < 0. 4 A U0 4 AR PR 2 e 2 >
0.4, 13 4,

R 2 AEWAT I IR A R R bR 2 (00) ]

5 71> JA T
WASE R e b ZH JLFRXK
/<<1lh /2~3h /=4 h

A24 163(13.5) 515(42.6) 221(18.3) 311(25.7)

ST A2s 143(11.8) 639(52.8) 23419.3)  194(16.0)
Zj;;j* A26 387(32.0) 272(22.5) 136(11.2) 415(34. 4

3 A27 23(1.9)  417(34.5) T741(61.2) 29(2. 4
=}
A28 178(14.7) 302(25.0) 424(35.0) 306(25.3)

T2 A69  388(32.1) 582(48.1) 169(14.0)  71(5.9)
AN AT 99(8.2)  475(39.3) 430(35.5) 206(17.1)
(9] A71  620(51.2) 430(35.5) 100(8.3) 60(5. 0)
%3l A72  570(47.1) 474(39.2) 120(9.9) 46(3.8)

R3OHMATE WA R LW EAEE 2 (V) ]

WA AR A i Zeing g B

A36  618(51.1) 309(25.5) 189(15.6)  94(7.8)
‘81 A37  319(26.4) 309(25.5) 348(28.8) 234(19.3)
{;Z A38  649(53.6) 309(25.5) 162(13.4)  90(7.4)
A39  1107(91.5)  0(0.0) 103(8.5) 0(0. 0)
F 4 TN IR R

AR G PR 7~ 2 A bR

A15 0. 462 0. 045

A o (F) Al6 0. 467 0.048
A17 0.596 0.048

Al18 0. 465 0. 043

Al2 0. 687 0. 044

Al3 0.518 0.038

AR AT R (F2) Al4 0. 691 0. 034
A19 0. 745 0. 052

A20 0. 700 0. 044

A24 0. 824 0. 022

A25 0. 688 0.023

MR IIE S (TD A26 0. 465 0. 030
A27 0. 288 0. 033

A28 0. 509 0.027

A69 0. 560 0. 024

A K 7 3 (T2) A70 0.072 0. 034
A71 0. 907 0.018

AT72 0. 859 0.017

A36 0.774 0. 021

[ A37 0. 838 0. 020
BN QD A38 0.775 0. 021
A39 —0.193 0. 054

2.3 AFHEIH MMERIH B TESTE
BT TR A 56 280, BR A BE IR & 47 (F2) 530 Ji ik
WHESH(TOH®A ST E L A (P>0.05),



« 302 -

VLIRTHBT BE 22 2016 4E 5 A48 27 %45 3 ] Jiangsu J Prev Med,May,2016, Vol. 27,No. 3

HARW 7 QAR 1) AR E A S8 127 5 SO P (P E
¥j<<0.05), HA, lmEL QD SEBEKEIT N
(F1) (r == 0.304), 3 Jy Ak J3 1% 3 (T1) (r =
—0.29D) 5 A G 5N R B AT 8 (F2) (r =
0. 197) EAMAK S 1% 3h (T2) (r=0. 140) B IEHH K.
W5,

£S5 HWrMHXRBOEME

HH O 2 B0 [ F1 F2 T1 T2 Ql
fe AR & 17 (F1D) 1. 000

AR EFT R (F2)  —0.147%  1.000
AV IEE (T 0.495%  0.068  1.000
FAYERIEZN(T2) -0.230% 0.407* 0.064*  1.000

HBAE 4% (QD ~0.304* 0.197* —0.291* 0.140* 1.000
. P<<0.05
3 3t

T AL T BUR S A  dn2 H Ad A T
AT 2l AN B0 7 2ok 6 sl A e« 39 i & AR
B RS fE B . ARRBFS LB B AR
NFEH S 2 5 RAREAT N B # S PR 36 3h
FEFE R AR . ARBIKET NI EE 2
TR E T A7 I i PR R R B 2 AR R R L I
s 25 ft B [ 830 ) B 225 0 I &K B R Xk L B A AR
0 A B L0 B A RO A I 2 TR PR
ORI B LR A R MR I AR I R L B
SPECEIE EUER R AR A o R o b 64 B
BN LTI A R T R B TR B AT S R LA BE L
HAMERR BB T RAEROK . — D ARIRE
110 5 )L B D AR I 3] 4 Jig MO i, — BB IR 18
SFREE A PG, U AR I T4 R TRCR AT O Y B
Fe X — DN LA R

AU FE A5 R F W] L 90 v A T8 B A 4 5 A OC fit B
SE B AT A7 SR AL o (EL T A0 17 4% R 22 b it A I A
Oy B TR SR 1 X SE VB AT S AR T IR REAT O A o P
WL R Al B A B A7 O B AR RS A Z AR WL
DRI LM AT S A 15 2 55 R S A B A I 4 2 19 TR 56 &
AR FBLELE 75 2 — 2D 4R80T

S5 ik

(1] B — Zpgit, a3k, v b 05 W 30 T 75 20 4F fi BE 1 16 7 o 3 4 At
K AHLT]. h EAT N BE 28 2%, 2005, 14(8) : 740.

(2] EWN, E/ME, 25k G0 Jr BB . O i 5 R LM, Jb st
AR AL, 2007 - 64,

(3] BRIEN I8 = AR B 55 0 500 X 20 W7 o B 3 1 v B L
FBFsE[T]. b E T A4 3. 2005,22(4) . 261,

(4] WBWERE, LHLES, B 5. P A TS 45 5 M 6 (8 B S 1 A7
J R MBFFELT]. P EAZ B . 2006,20(4) : 343,

(5] WEA WA, DH R, % LA 040 B0 8RR 2 5 5
BrELT . YL IR TR B 2%, 2006, 17(4) : 9.

L6 sknka, bt BRSO3, S, 5 N T 55 20 48 45 5 B 0 A0 M O IR %
[T, VL3RR B 2, 2014 ,25(4) : 32,

[7] WA EERILHEELELHENEICREE S 58] 10
i BE 2% . 2009,20(2) : 59,

(8] JEIKbR A, VL5 48 7 A 4R fil B S B A7 O 4 i LML VL 25 K
AL B RR 41,2015 5.

(o] S, JLEDEWIREIT A mMEFEL] PEERAE,
2005,21(5) :337.

[10]  5dm, BRmefli. /e AR AR AT Sy BIR B 3L 5% i IR 38 0F 9 ik e
[T, A7 2 4235 . 2011,32(8) : 751.

L1100 2, 0t L. VT30 48 75 A0 AR AR A7 S KOS i R R 3
(7. VIR 5 2, 2015, 26 (6) + 35.

(121 Zemanb. v [ 5 20 4F fg BE A 3G/ 6 I AT S 9 25 25 & 45 2005
[M]. dbst . AR A AL, 2007 5.

KR EH:2016—01—20 #Rig:iKig

GILaFaps EFEN %

F &% = %

CELRERESHR

BlEgH Za#E nwpx x| F AWE 4 & R

B EEREBRES N

2R Lk LaE IRAE IFH LART 2EH A ¥ AR O W xRz
XNAR - RKRA Rtk REEH Ah5H FAE e ATHR O R4E O RLME KiTe
klek RAE KM ®OF F0F mEER E & RER O ABEE K R
AGF B B BRI B BRA O ARE F#HE K B A 2 "N #H A
mHRA B OE R R O AR gk meds HMER S5 F R

GE:x FHAEIFH)



VLIRTB B2~ 2016 4F 5 A4S 27 %45 3 ] Jiangsu J Prev Med,May, 2016, Vol. 27,No. 3 e 303 -

He 5] ¥ A AR X 25 R MG N 2 Meta 43 B

TP R E, EE
. THRAKFEFBE.Fk 3152112, Hix E Tk TRBAGIEH P, 7% 315010

FE:BH R Meta 5317 7 AN % NG KBS FKIEMERELAREESHFE L EME RN ER. N
TR A W 4 AR KR . A7k R R I T A SOOI PR LT O B0 1 L PubMed 7E 2k B8R R L UL R 2015
A7 A EAANE R RIY & R WA TR E T A I 4% R AH 5 B R A A S8 SCHR AR R I A0 RN HE BR AR A 18 EUR DG STk E
T BRI, SR A Stata 11. 0 FA4FEAT Meta 43 87 JEUSHME 0 BT e R RARRTAOAG T . SR F 24 17 T A Meta 5387, #5
2 B4 IF OR (95 % CD 43 5 2 2 2% 3 .45 0. 782(0. 678~0. 902) , FRELGH 1. 571 (1. 181~2. 089) . 5E £ FlI I 0. 522(0. 427
~0.637) , NEAEL 1. 968(1. 417~2.732) , 2 B Giil 28 L (P HI<C0. 05, &t MR EHREEMW N R ERE A
N R NF 28 10 T /0 47 W 45 008 % 2L R AR R ) BRI SR E NS ) T A 4 R A R B 2 M R R R AR L
HE— PR R ANIESE .

KGR T WL U B B3R 5 Meta 43 #

FESES: RI179 Xk ARIRAD : A X EHS:1006—9070(2016)03—0303—05

Meta-analysis of factors related to internet addiction

among Chinese adolescents
ZHU Wen" ,ZHANG Tao,GONG Qing-hai
* Ningbo University s Medicine College , Ningbo 315211 ,China

Abstract: Objective To evaluate relationship of factors such as academic record, family structure, harmonic relation and
negative emotion with internet addiction (IAD) among adolescents using meta-analysis; to provide basis for IAD prevention.
Methods Articles studying IAD-related factors among Chinese adolescents officially published before Jul 2015 were searched in
online databases such as CNKI, Wanfang and PubMed. Relative studies were selected and data were obtained based on strict in-
clusion and exclusion criteria. Statall. 0 software was used for meta-analysis and estimation of publication bias and sensitivity.
Results A total of 24 studies were included, the odd ratio (OR) values with 95% confidence interval (CI) were 0. 782(0. 678~
0.902) for academic record,1. 571(1. 181-2. 089) for family structure.0. 522(0. 427-0. 637) for harmonic relation between par-
ents,and 1. 968(1. 417-2. 732) for negative emotion,all with statistical difference(all P<C0.05). Conclusion This study con-
firmed that adolescents from single parent family, with negative emotion had a higher incidence of IAD, while adolescents with
good academic records and harmonic family relations had lower prevalence of IAD. Further studies should be conducted to con-
firm controversial impact of many factors.

Key words: Adolescent; Internet addiction; Influencing factors; Meta-analysis
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Wi 5 EV71 I Cox A16 TR & T-3E 1 9
e AR AL bR A

LB H N TR BT 4 P s, F M 213000

WE:BHN THBHERT EVTL A Cox AL6 BrEUT & H Ik I KR 21, o 51 I K12 Wi 48 dE 4R 48 , DLt 2D 3008 95 1) 19 &
Ao FiEONFEIMT 2014 —2015 4F 0~14 & JLE T2 HHG 5L 00 2 001290 1 A I R 75k . tiediE 135 fil EV71 I 225 5] Cox
ALG RBIHAT IR . R PILUR G EE A B R  E VPI 2R ORE PP 22 R AR AR i A R KA S RE BR R ERE
S SIS (P {EI<0.05) , KA 2 L 9 TG AR 1T 2 2 logistic |1IH 43 BT, & 0 & 4 (X v 0 iR R S AE %o 11
IREMNAE L, &it FROBEIERGIL EVTL RG22 0, H 3RS @ PO R IR 5% 0K i %5 18 %0 8 B U 1

] fig]
KW T LU I IR T I R s JE 02
FE S HES R512.5 X FRIREG B

F 2 1 (HEMD) I JRFER Z R K T2 H
R R B s A S A B BT R 2R LT
Je 5 PR gk 48 (1 F B L i 4 K 2 Bk e L HL AT
DA, (REFR.3 & LN JLEF 2 & LK+
MR GIEIET- M E AW ™, FREDRATH £
Flog AR 51 0 7 71 AU CEVT1) A g% 25 9% 7
A16 I (CoxA16) J2 Hof5 35 i SRR . 120 &
W22 R EVTL Y © o 28, X6 3 1 b 32 20
PR BT 51 K 1 2 F I PR 28 B R A7 L 3¢, X B 03 1if IR
) T B 92 95 1) 2 B AR A DT A Ay R

1 R 57FE
L1 b kor o s TR 95 L AE B R S
FLEFE 201441 A1 H—20154E9 A 1 HILHA
WML R EHS TR O EIL.

L2 Sk MARCT R DR 2T 46 M (2013 48
RO ) s R 2 PCR 2% 3647995 91032 1 5 15 31 i A 9%
W g 2, W4 FB LA G B RE, I X 4 TR AR AT G B
AL .

1.3 %ito#r R SAS 9. 13 By AT 434 i
PR ORER I ¢ Kot T EOR R SR o KB sk Fisher
OISR . 2R IHTR A logistic [l IFFLAL, 1)
P<C0.05 BESAHGIT¥E L.
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2 #£R

2.1 WAREBAEEEZS>N 16 DA EAR KON L
B P AL ) A7 08 B B, & AR L R R RS
25 MR I A AT | PR R AR B R R 25 9 TR
FRIIA Ge it p 8 L (P i 3#1<C0. 05), L& 1,

£ 1M EVTL A CoxAL6 T H i 51 5 P & 20 B

EV71 2 CoxAl6 4

it (n=125) (n—pzsy 0P

P RICH /o 79/56 126/99 0.218  0.640
AR CHD 43.90424. 61 50.422433.65 -2.11 0.035Y
B 89. 63 75.11 11.354  0.001
E’E%g}fﬁéiﬁ/ 70/61/4 106/109/10  1.051  0.591
BB (%) 95. 56 89. 33 4.276  0.039
bR (20 99. 26 97.78 0.407 0.524*
A ZP) 4. 44 1.33 2.196 0.138"
PR 22 o) 4. 44 0. 44 5.138  0.023"
Rt 22 (%0 5.93 0. 89 6.171 0.013"
R it (%) 8.15 0. 44 13.241 0.000"
G () 2. 96 0. 44 2.285 0.131"
Jile e 7% B (6D 4. 44 0. 44 5.138  0.023*
I 34l 98 A (26D 4. 44 0. 44 5.138  0.023*
féﬁi@%ﬁﬁﬁﬁﬂ‘ 133/2 225/0 - 0. 1402
] CIE & /3E )

HEAE (X)) 5.19 0. 44 6.682 0.010"
ﬁiii%ﬁmmd) 53/36/19/27 71/82/28/44 0.184  0.668

T RIERITIS ;Y ¢ ;- Fisher UM R 1%

EE R NS (1974 —) 3B VLIR R st AL 1R BRI . 20 8 )L 342 B By il T4 .
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2.2 WABILIEARIEI S B E N KLl RAT
B 9 R AR AT Z N R logistic [B1IH 73 #r . & B
S AR T v R A SR SAOE %o e R S A S LR 2,

£ 2 FINTH EVTL R CoxAl6 T L il 2 N 2 43 i

FRPRCE RS B S.E. fi P1{E ORfH95% CD
HBI —2.1707 0.6477 11.232 0.001

R 1.0789 0.3603 8.968 0.003  2.94(1.452~5.960)
A% 1 2.9899 1.1113 7.238 0.007 19.88(2.252~175.567)

fiki BEHAE 2.6096  1.1595 5.066 0.024 13.59(1.401~131.914)

3 itig

[ EV71 8 CoxA16 % F- & 195 95 161 78
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RS 2T R 0 T R o N <N R B 6T I S
LR RG2S K | i R R AR RO R R L= A O
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A3 BT AN e B0 2 4 WK I ik 6 ) 38 A0 X6 Il DR 25 0 A
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P Tz KB S R0 R 4 R G R IR R 4t ik
R ) e A AR A . AR Rk e O 3 AE L X
I 5 T 46 bR A ST B X — RS T X — 458 .
1998 AE KIS HGE A 13 J7 F /& 15 8 & L 9 It 27 ik 5
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ARGORL BT 12, BEWI A ML X EV7L {5 A 3 — b
KRN BB Ak 0 W] BE . B RE R 6 LT A S R
EV71 #1, A J5 % EV71 R B £7 8 38 T 2 0% 1 56
o TR H AT L K B 2 AR Y
T 252 A 0 928 7 07 A e R 35K — [i) A ) AR AR SR

A 20 95 191 e T IK vk 3 A PR O 2 I S0 9 41
22 5 LU b B FR T R ORI i 2 LR HE R DL Y
TRAE . HLAS R = X6 #4AY (4 BIF 5%, 9T LA MG PR 55
() B8 7 SUAN K. A H 00 497 52 v ORI AT 25 (7 PIX e iy
% EVT1 Jji 8¢ B gL 1y il gEE .

g R AR FBH P 55 A b 2 R e A O B L (HOR

MBI BARMA R B Z N R logistic [l
VE 93 7 708 A S0 S (ELAR G SCRR 8 1 5 B MR 7R BRI IR
TS BRI o AR BRI K T iR A% 9 181 v L
S BLIX — AE AR 09 LA B L T I PR b AT — A L
o I 5 1 G A T i 8 R LRI SE TS AR 4. 806 . M
G RGJE BUAE M R A% 14,38

FT T2 BRI 5 119 52 450K £ BTORHER A L X T Jii
ARAR AN g O W 18 PR AT T R 7S o S T S 9] 1 it il
Bl B T LR R RGE, W SR 5 R WL EVT
FH S i K i A e A 2 PO LS LR SR L i A fiE
L5 45405 A () — ol By 8 S I BT B0 il 1t 4
1 LA
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PEHH T 2010 —2014 4T 12 1195993 Bl 2 0 &

T%, &R

TG H RN T R IR TR

[~

=) s, 38 M 344000

WEBE O TFL C I e ISR AR AT R AL O TR DR B IR R AR e . FiE X 2010—2014
AE M TIT R L MO Y IR PR 12 W S T AR 9 s 491 A 20 W KT B0 B W AR L R AT S 925t RT-PCR i 18 5 # il I &Y

(PE) Jpififi s EV71 BI(EVTD) R 545 8 A16 I (CoxAl6) M, &R

2010—2014 4F I IEE F 2 19 9 Bl dr A<

1397 4 K 4 BA 865 4y, MBI ME R R 61.92% ., EV71.CoxAl6 4 4> %1 [ 18 7% 8 FH P 2 40 B 16.53% . 16.75% .
29. 5400, ERHRITHF R L =81.76,P<C0.05), FHMEREA FZEAEPLE<S X JLE (L 96.07%0) KR <3 #ILE (N
77.57%), 2010—2012 4F FEHHE A EV71,2013—2014 4E R R B R T . &ie M T F R IDRB O EV71

A H A o K43 T iy 0 95 B 2 T VR AF AT A R R R
KEEIR TJE FUG 5 i 10990 55 5 A R R I 5 9 A Wl
FESHEE: R512.5 X RIREG B

T2 E 2 B 2 A A 8 0 5 51k 1 2Pk 1 g
Wis5 % AN B L &k Al gl e k3R 2 L 1 i 4
ALY S T2 g T A R R T, TR
T 2008 49 F & 19 g0 AN 28k AR e i LUK L i
o) ZEM., 5IETFROWNBEREAR 20 £
Ry &, DL EV71 F1 CoxA16 $5 K W, 35 4F ok A i
53 5 R 43 T Mg 3 0 7 PH R SRR I KR Y
R T A b T R L B S AR A R AT I O, B
XF 2010 — 2014 446 # X 1 397 4] 3% 46 KE A E 47
PE.EV71 1 CoxA16 R A, 45 R 5T,

1 #MRE5FE

1.1 AH 2010 —2014 4FEHEM T 45 B X 26 46 59 11 PR
W TR 1 A IR AR s 2 Wk 1 397
By B 877 i &t 520 oy, B A7 b AR By 4 B oK AE 3%k
FURAE . FEALE 51K 7] : Promega &R H 2 4l 42 4%
Rt H) & (Maxwell 16 95 35 4% 2 4l AL i 5 2 .
Bio-Rad CFX-96 %¢ )¢ % & PCR #7141, PE.EV71 I
CoxAl6 % iz 46 3 77 & VT 75 At A= 40 B 35 A BR A
Al

L2 Z#*k FROWESEHAE BATLMNCTL
F1J T 7 45 I 46 T (2010 4ERRD Do 9296 75 4% R 42 BUR,
& Ui AR BOR R RNA, SZf 986 RT-PCR [F] if
K PE.EV71 #1 CoxA 16, [z i 14 2 1 5 14318 70 &
VLW B EE . EV7L M CoxA 16 R FPET PE #0 H
I 19 A A S BB A A - B4 g o 2 BH M
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1.3 it o K SPSS 17.0 & AF k47 4 i o
Fr.P<<0. 05 JZRAGI ¥ E L.

2 H#R

2.1 —fE oL 1397 bR A b, K A% R BH A 865
By, MR 61.92% . Hoh EV71 B 231 3 (4
26.71%),CoxAl16 [AME 234 #y (/5 27.05%), K 4%l
Jig 38 s 2 BHPE 400 43 (&5 46,24 %), BHAE R 5 31
16.53%0,16. 7500 .,29. 54 %0, 2 S B Gt 2= 3 L (=
81.76,P<C0.05), A ki th 1R A& B YL 95 fl . 2010 —
2012 4E L EVT1 kg 32 0 JEAA, 4 00 5 78.95% .
67.74% 44.00% , 2013—2014 4R/ 7B 92 N
F B AR, A 72, 68%.45.92% ., WL,

R 1 2010—2014 4T 2 H g J5U~# A% B A
B A 8 Ry J e[ (260 ]

Ty REER W iE e P EV71 CoxAl6 i

2010 46 19(41.30)  15(78.95)  4(21.05) 0(0. 00)

2011 95 62(65.26)  42(67.74)  10(16.13)  10(16.13)
2012 241  150(62.24)  66(44.00)  40(26.67)  44(29.33)
2013 348  205(58.90)  46(22.44)  10(4.88)  149(72.68)
2014 667  429(64.32)  62(14.45) 170(39.63) 197(45.92)
A3F 1397 865(61.92)  231(26.71) 234(27.05) 400(46. 24)

2.2 TaMEARA BB AR S A 865 5y B B A A<
h,<<3 AR 671 1y (5 77.57%),3~5 % 160 {3
(f7 18.50%),>5 % 34 {5 ({5 3.93%) , A [H] 4 % 41
PRAS BH A 5 22 5 A it 22 1 X (f = 1183. 99, P <<

EER AN ATZE (1976 —) 3 VT PGP A L Bl J2 AT AG 46 0 222 8 50 A 06 AH 5 T4
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0.01), FHYEREAT B P 548 i, &Pk 317 i, B L& Ik
01,7321, BYEFHMER K 62.49% , &K 60.96%,
R TGI#E X (4" =0.32,P>>0.05),
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F10 H Ry 44 i e, B 55053 1) o 4 AF BH PR S 80
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3 itig
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Hak B 44 Jig, 10 H SGE B — A/ s 1, 5 4F
i — 3, 865 oy BH AR A v, 58 M i) 548 iy, %t
PE 317 4y B B 2 F Lot 5 AHSCHGE T — 8L
e S BT MR H M E A G, TR W%
BARWH T LI LR UL 5 B AN JLE 3. B 3 % LU
P A AR 9 45 B — B, 1T RE SR AR I B4
LB RHEHT T 22 o 9 Ty g A {4 K 4 L el 38 S Jk e
LHNEA K., SJFNINGRIT 0~5 2 B4 JLF L 1K
BB 6 TAE 4 3 5 R 0 B0 S IR 9T DA A E
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2R KNG R RE IR 4 AT [T 0. 0 m BB BE 4% 4% 7, 2014, 25
(4);249.

(4] H2%hk, Zmi, AE 4 R0, 25 . 2011 4F 5% BH L IX T J2 195 8 Dl 2 4G )
RGP, S BE A 4555, 2012,28(12) £ 2080.

(5] EdkBk,PhF 0% . 2010—2012 4RI T T & DR Bt 0. 7L
TR B, 2014,25(1) ;61

[6] HRABE, ZER DT, 5K 4% . 2008 — 2011 4F#h 1L 7 o5 I X F+ 2 1 9
WATHERAE W10, R AhBE 25T . 2013,11(3) :61.

L7] BRIER, BE, BHEHE 5 . 2010 — 2013 4F3) M & T 2 193 s J5L 2
W25 A3 AT T ]. AR TR BE 2%, 2015,42(9) : 1677.

[8] Zf2, 7583 WRIE T . 2010 4F — 2013 4EH JII T T 12 113 52 58 35 4
MEEFRAHILT]. P AR5 A4 78,2015, 25(5) 1 686.

(9] fEf, 9kHL . 2008—2010 4FF [ F A& 1 A R s o i) ], hE
fl B 7 ,2011,27(8) :568,581.

[10]  Z=Ha2F AHAE T, 223k B, 5 . 2010 — 2012 4R AR 58T T 12 110 05
J 2 W 25 SR 4 AT LT ). AR R TR B2 %, 2014,40(3) 1 235.

(1] PAEE . BZEFH.RKB 5% . 2008—2010 Fdb i £ AKX F R
FUR AT 2 2 A L) ). A R 2L . 2011, 27(9) : 694,

[12] TR, XIF B . 2009 —2010 4FIb 50T M X T 2 1A AT
oA BB A XL ). EEAIL AR 2011,5(3) 1124,

[13] k&I, E5 . & W TAET L O RE L5 R AT R AE 2 Fr
[J]. VLFRTBy BE 2%, 2013,24(1) : 23.

(141 ZHAE L 5KAT . 2009 — 2012 42 5 PR TIT AL A% X T /& F 0 O A7 06 2%
AL, SEEE T BE 2%, 2014,40(1) :51.

KR EE:2015—11—13 #HRig. &%



VLIRTB B2~ 2016 4F 5 A4S 27 %45 3 ] Jiangsu J Prev Med,May, 2016, Vol. 27,No. 3 « 331 -

« BB

#E 2o B — e AR IR G PR IS % 1 1) Rl 4

TIHBEEEERTAGIES P, &5 222200

WE: BE - RBBRREMEEEHRRERITER . ISR TERES S, FiE 5 WA R 0E LI
HETE o A1) HEAT W AT 0 2 VR A TR SR AE A G AR T . R S AT 6 PR R 30 AR R RN 18 . iR AR
N 60.00% . FEREIR NIEIE (100. 00%0) MK L (66. 6720) g FE 2~3 d. W ARAEBEIAYT . T 8 ], Lotk 10 6]5;20~60 %
11 4], <T10.2260 245 3 41, 10~19 % 1 fi . KAl 6 1 KBE R i 2 0 2 72 45 5000 5 1 Hofb g = 1~3 il R IR 2695 91
FEE EFIRTT T IK 6 7 G E B HA AR 005 58 BE AR A K X ARG H BOW T . SR IBUB AL B P R VR R A IR BT T B LA
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(9] Tt B3 . 25 Bk T 2 4 el A 46 T30 977 22 0 E A0SR 43 H7 LT . VL 95 791 s =
2,2015,26(4) :125,
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BRI -

FLIX 2 BEgE DR JE B B8 B H BOR VE AR

AR RS B, KA E
L AH AR T ILTR A EAR ZARS P . &% 211100;
2. LA B E WL T R ARG R P, HF 211100

MEBHM PRI T XA X 2 BB SRR R AR B H SRR . iR R B AR R FOIRE N
G FER BLVEAY R 23 5 T T BT R ek 104 6 B RS S0 H A% B PR AR A A R A A S AR D A AR AR B Ee BT
BHTE A . ER UG BUE IR AZ O U D8 AT Ry b I R s O S PR L R R R L R T R
AR YRR b SN A T A RS A AR T TS 22 v A Geih A B (P {1 <C0.05) . AR BT A
7 THT S A6 W B RO YRR 2 15 B AR R RO 5K TP oA UM L AR R ARG A B L SR RORE G 4 o K B S O T 1 A W
W RIS (P 19<C0. 05) . T HURFHMBEAKFETHET 0. 31mmol/L, g 4LIX 2 AU IR & B I
EHIH T WACR B AR S TR R ARG BLACRE I TR BRI .

SRR AL DA B R IR 5 B RSB OR VRAY
HESHESR587.1 XEARIREG B

T R DROPT R R R C Ik 9. 700 BEIRE B
) A A7 B 5 HC A 3R A BILRE ) 5 DDA G, DA T P A
LRRE MATH X RAZ G B B AT B 2 TRy A4
12 T 1 B A AR i 2 — . S B M R
A B, i s e DXOWE PR A LK, R BT UL
T X LI M 255 B s e XA S R, T 2014 —
2015 AEAE A XS0 1 L X 2 BUOBE PR B B IR A R
EH " ARSI E S BCR 2TV

1 X&5%5%

L1 s BEJRW B A R R AT S T . A R
LT A AR UEE BT 98 A . WFIE N G Ak b e -
O 4FiE 35~75 %5 @ e [ 2 BB R 6 B i 45
(2010 4F RO B2 1Y 2 BUBE IR (5 © A A
K@ Sz F ZEEANIE T AR 55 2 BRSO fd R
EHITE MRS . HEERARE: @ T ER R R O
Pl H KR D) BE B E B R X O TR I A
i L FAF N Z T 8O0 B @ IES el
30 dN S hnid HAwt e i H 2 .

1.2 F&k

Lo2o1 A R A X O ZE Rl A B S e B g
WEFEBETE . SR R A A P 0 B — 2 o B R T
B DR 1 A B /N 21 2 B A AR B ATAN 2L 00 T
TR AT TR) 26 ) A MR 0L 69 A AL 38 Bl 22 HE 8T
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U 5 45 4R AR A2 Ak

1.2.2 Tl lor 2 AURE IR B E A I8 BNV B
HANE10~15 N H8E 1 444232 3 M O B I 9 % I s
BE N RIA K, 775 A S/ NG i AL X TR iR 55
HROC 2 B A B A AT A BV RN R AR 1 2
JEOF R TG AR IR R 6 iR, AFRAEHIRBEAS E
FEALFE NG AL R R AT I 4 H L A LR LA
B AHEHA  ERRAS. EHARKRIFRFAL AR
HVTE M AR A A TR A B N 2 A B
(I TR S LR 8 [ E a E 9 E
PARSHOLHES NREBRSYE, fREAREH.
IE W 45 BLAR T AE . 6 R ZE R . 76 41 X025
PR BB S HE T B AR B/ gk S I A &
FEIE /NG Bh 25 B R EEAR N S A IR 55 2 ARUBE IR
WA BRI H L 4k 2k o /N AR BB B U A AR B T
8 FE M55 .

L3 =44 VL7 RO A E B X IR
R H TR B AR O AT B 1R S 16 3h O R R X A
BN A AT R NHE F o i /N AR T R B3 3
ZEHE S IR RR W PR v £ B R 58 %) A8 3 0 A7 B U A
AR fg e S .

L4 Zitadr  JE4 R 5 EpiData #4417 XU
SN HEST B PR L R FHSPSS 21. 0 #4758 4 #r . P
<0.05 WERAGIHE X,

EEBN WRBFERAI76—) . LTI Fg s 8 I 22N Je il FEHCR 5180 B i TAF
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2 H#R 1.00) mmol/L, 2 %A G it & X (1 =13.725, P<

2.1 —fEAE oL JLAESE 2 BRI A 111 9, Bior
10 ™~ AFREHE /DAL IR 7 B, e 29 APFAh 104 ]
BmE, B 40 B (5 38.5%), M 64 il (5
61.5%) FIAERE (61. 5+8.5) %, SCAL A BE A4
INE R 20 (4 79.5%) . BIARAERR L =3
R FECH 69.2%0) . A LI 000 JT ., TG [ & e A
FEGE 74.1%) BT R LUR A S EE T R &
(5 75.0%),

2.2 B SRS e tE oL T HUET AR R =60 20 94X
O PRI RN VARG 2 AN IR TS L R E R
PRI %0 VPR I8 238 18 4 ey o L o T 8 23 I il
Y0 FL i A5 S IR IR T R A R B AR AR
HEFF N 2 £ P I B A B AR O R
e 1+ R I 22 57 YA Ge it 24 8 (P {H¥<C0.05),
Lo J) e A58 R AT S B s TAD L I R T LT 2 A
AR S AR A <30, W& 1,

R T PUHT S E R AZ O RV DE 5 L8R

0.05),

=2 TPUHTE AT AT R Bl

LA 1

W17 % ;ﬁT Jﬁij Sl P
W M DR PR 46 44.2 94 90.4  3.83  <C0.05
ZH 5 B A TR IR 69 66.3 90 86.5 4.00 <<0.05
R SBCRE il 42 ) 10 4 97 93.3 102 98.1 1.08  0.298
KA I 40 38.5 54 51.9 32.96 <C0.05
4R 1 3L TR A 7 i 30 28.8 71 68.3 10.66 <0.05
R IBCH il 42 ) 4 T 69 66.3 86 82.7 26.83 <0.05

+ B T B

e muen % mww o X0 P
1E #2361l W 1 62 59.6 77 74.0 13.62 <0.05
Wl PR 5 72 69.2 98  94.2 2.27 0.132
B 36 4 it 84 80.8 102 98.1 1.24 0.265
I 42 1 5 22 21.2 29 27.9 4.28 <C0.05
BT VAT I 0 36 34.6 59  56.7 12.73 <C0.05
£REYTEA T 42 40.4 54 51.9 10.74 <<0.05
EIREGE S £ > B E 30 28.8 51  49.0 0.31 0.577
HREWEREAKZESEE 10 9.6 23 22.1 0.03 0.864
o B T R AR 45 43.3 96 92.3 2.12 0.145
ohE R EE R M A 32 30.8 65 62.5 13.92 <C0.05

2.3 BREFTEFSAARZTHN THE,BEETHE
PR PF IR 4 5 B AR PR R L B A IR |
18 [ 3R A A i R WURE it AR S A T Y
A RE, 25058 (P EH<<0.05),
ULER 2, 78 R WORS it 4% R AR 8 7 |, T HIRTA 33 A
(31.7%6) Ay B4 48 # » 48 N (46. 2%0) Al ik & . 2
N1 9%0) Jy HoAth 4 e s T HUJS 47 61 A (58. 7%0) Hy 1
IR .58 A (55. 80 Ml k& .1 A (1. 020) K
b5 e 5 0 N Al FH U R 24 = B R L AR
B NECE LT TS B4 B R (o fE i 13. 68,
23. 46, P {E$]<0.05),

2.4 bEAEAIE O RRE OWE(E I 20 s R 4
PR (2SR IFE <<7. 0 mmol/L) T #iH; K 57 4, ik bx
R 54,8 TR R 71 . k455 68. 3%, ZFH 4
TR X (4 =33.081, P<C0.05), F WiniH &2 1
LA AKSE Ry (7. 094 1. 29) mmol/L, FHi)5 ~ (6. 78+

3 itig

W DR 2 [ 58 B AR 20 d T AR IR 55 I B o F B
BRI — HRE IR B EBH 5 2 R BE
ST LR &l N 51 B 2 55 e DR AR HE X B 3 AT A A
U R IX KB B E A B . fhIX 2
RUBE e (B A R A BRI H OE R DU O R
RGN B H IR AL 52 2 0 I B I iR T
DIl B Bsh L L R A RS G O R
WLRE SRS . T HRCR R A 1% 550 B W RE 9% 1 B
SN A R DR A B AL RE O, SCRE A E Lk R AT
RT3 B AL R AR B AR FUWGI AR 2 BT
BLA R R e TE A BRY L B RE A /D 5 45 A B3 Bh I 15
OU s R TF J8 /N 203 30 I I DUHE T, 2 Y BT 2 A
PR 1], AE LAJS (0 DXOBE DR s 28 3 4 S e, N 4k 4
PUR M AT X R E VBB R AF 8 H o Ry
R B A RGB AT L A T 22 i WE PR A 3R A

S5 ik

[1] Yang W,Lu J,Weng J,et al. Prevalence of diabetes among men
and women in China[ J]. N Engl ] Med,2010,362(12) :1090.

(2] ATATLLVLIESE ., Fr a4, 55, AT B ABH X 2 BBE IR B &
BT EE A S [T ], A A AR 3 24 75,2010, 16(24) : 2941,

[3] American Diabetes Association. Standards of Medical Care in Dia-
betes—2010[J]. Diabetes Care,2010,33(1):11.

(4] Z=8 s B4 = WE DR Ak X B A B4 3R =X Y & 48 5 5 it
[J]. A 2R 22, 2005,8(15) : 1253.

[5] T oM. okrie, B, A5, (B 1 30 S Bl BR v B IR AT
5 BB RER IR LT, A B AT 2010,30(10) 884

[6] BE/NR, /NG, i3, Rl B 34T BN AE 2 BUOBR IR 5 4
B R LT ] v [ R 22 57 . 2013, 10(7) +48.

L7] AR Me M @iy A RG] hEEERBE S,
2002,10(2):93.

(8] AU, AR TR . 5. 1A M B R4 B0 H S AOR 19
P LI A 2k B A, 20038,19(2) 223,

L9]  EHAS, XIWL. 2 O R B & IR 42 W AT Dy B A SR & i B
7 (1], S % R . 2002, 18(8) : 50.

L10 BRI R, 4 DX A8 05 1 B fd B A8 B0/ 2 A 76 1 1) B K 1 TR 5K

[JJ. v AR SCH . 2013,10(30) : 179.
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« BB

it M I X B v o e A PR %

Vel A A
AT BB T RE R ERTG 2 H P s, BN 325024

MWE:BH R XA X R i 80 Ik f R R R R AT B R SR me SR R 2k . ik SR A BEAL
AR T IR 4 295 N TT I B 375 (1) 25 V8] 285 0 AACAR A A5 L 6 o ML 52 ) PR R R AT B R R e 2 R B AR A5 #F logistic 04 4
Bro SR T DOk DX B i R AR LA 38. 4900 AR AT BB A 26 1106 5 5 R 3R A0 L AR I WS AR 00 L T AR SR ok AR
JE RS CBMILLIE B 5 5 i % DA 5 (P (4420, 05) 5 2 R R 43 A o A7 i 1A% o 38 50 T 1610 1 il = 1l 5 8 ML A 2% 10 5K
RPE, S50 AR R 8 B0 N R e v XA X R i R B E R R R

KRR« I 5 BRI IR A 5 S B X K s logistic [ 47
FESES:R644.1 X EkERINED . B

e L 2 AL 1 0 A AR AL B M R L A Ok R
T e L B AN W T B OO R R B L B
W IE R O T RN T T X R i AR
o BUIR S B 4 X B A7 e R 9 £

1 WH5H%

L1 x % AR X 30 A4k X A Bl AL Al I 6 >4t
X, PR A RERh R 2 AE 6 DAL & IR 1 DK AE R
PN DUFE IR =18 % F i A X 4. AT o &
4295 N, B PE 1884 AL 43.86% ;&M 2 411
A i 56.14%,

1.2 Zrik [0 5 EA R R — B G R 5.
WOl SCA R B 45 AR 38 A AT o 7 =X GRS L W I L 32
BB IR E IR (e B R EIDF
15 B0 5 I3 4 A T8 A X G2 B A T e B g L MR L L
M. MR EE g8l W& RS E %S R T
LIRS

1.3 &Rk DL WHO 2000 4552 49 7 91 B4R A
brife , BMI<24 R IE %, 24 ~<28 R, =28 KL
JiE . SR A 2000 4F o [ & i R IR YT HR RE IR AR T
Wi =140 mmHg s &F 7K =90 mmHg it 2 Ji
IR FH R R 254 58 R e L

L4 it A ERGEA Epidate £ 22, H
SPSS B A #EAT e 1434 o IR R ) AR % 25 S o
R . DAJE A5 A I Oy PR AR o, X ir A AR o
Z HN R AL logistic BIHMHT. KK KMERIH o=
0. 05, AR AR 2010 45 N H 35 2 5040

DOI.:10. 13668/j. issn. 1006 —9070. 2016. 03. 32

XEHE:1006—9070(2016)03—0339—02

2 H#R

2.1 ZHbEEmRE KB EMOERE 1653 6, 8K
Ny 38.49% . Horb, Bk 783 ) RN 41,56 % 5
2k 870 i, M R Ny 36.08% . Fr Ak B RN
26.11% , B 1R 30. 73% . LN 23.26 %, 2 H A5
R L (P =13.16,P<C0. 01) . £44F % 20 N BE B
REFHAGHIHFE N (4 =361.71,P<0.01),70~ %
R R, R 1,

TN [A) AR B B IR LR AR 1 L

5 & &t

O Twm mak mE MR e GRE
bi'e %) e (%) b %)
18~ 46 17. 39 61 6.56 107 11.21
30~ 133 20. 30 204 9. 80 337 13.95
40~ 337 33.53 544 19. 85 881 25.09
50~ 512 41.02 795 33.71 1307 36.57
60~ 493 45.23 521 58. 35 1014 51.97
70~ 281 57. 65 225 60. 44 506 58. 89
=80 82 48.78 61 49.18 143 48. 95

Gt 1884 41. 56 2411 36. 08 4 295 38. 49

2.2 ¥ WEIELEM logistic 24 LIRS BRA S
FE R AR, DS (1=, 2=40) 45 &, @ I E K
B A= 0=) KBl A==.0=7) . I (1=
L O=) ERAFEHRALA=12E,0=7%) . K™
KA=£, 0=  FEXA=2,0=7), [EH ,BMI0
=IEW . 1= EEENO FIL 10 MHE R AL &,

EE RN ATW (1976 —) 2o U VT IR M N - 28 I Vil 220 DA 4% i B 3 T4
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Free A &R HE 25 logistic 1015 73 #7, 45 R R < 4R 8%
IS URPIR B0 | A S g R B A 4 IR 2 BMILL T R A H 3l

=T LRSI AR 6 (P {H <0, 05), W3k 2,

R2 O EMEAE R R B AR AT logistic [ Hr

AF R SE Wald 18 P {4 OR {(95% CD

AR 0. 048 0. 009 29.170 0. 000 1. 049(1. 031~1. 068)
U AR L 0. 288 0.103 7.882 0. 005 1.334(1. 091~1. 630)
TARE Sk A 0.333 0.168 3.931 0. 047 1.395(1. 004~1. 938)
RN 0. 506 0.169 8. 965 0.003 1.659(1.191~2. 311)
VENCEE e 0. 631 0.126 25.125 0. 000 1. 880(1. 469~2. 406)
J¥EE L 0.058 0.010 34.078 0. 000 1.059(1. 039~1. 080)

2.3 % B & 4E &4 logistic @25 #H TEBRNZEK
PregsEnt Lo LR A ST E XA ERT 2R EIE

%Ak logistic [119 53 #7 . e 4 R BLAE IS BMLL JE [ 5 55
MR A 2] B (P E <0, 05) . L3 3,

R 3 MR R R L R A& logistic [])T 43 47

AR XL SE Wald P14 OR {§(95% CD

A 0. 060 0.011 28. 773 0. 000 1. 062(1. 039~1. 085)

NG E 0. 394 0.161 0.014 1. 483(1.082~2.033)

I 6] 0.043 0.012 12. 480 0. 000 1. 044(1. 019~1. 069)
3 itig A AR e I FRO 2R

AR YE A &I, Je i X >18 % AR IR AR Ak 8
WK 26. 11 %, 5 AT R (X (24. 300 MWL 4
(25. 270 MR E M, BHEBR RS Tk, 5
WD R SR R A S AR Rl R — R
T 7 2 TR PR RO A A K i R R
ERFEREmMEFEZEEREE, 2R K logistic 1149
GI AT R IR e v DX At DX B I 3 A R R AL A
AR CBMILJEE Rl H v I S8 G 238 B A7 15 39 4 1 7 v
70 AR 2 Dy S e e L 5 i DR R AR 1 B O 45 R
R,

T IX =65 % AH 58 A 8.96%, % =35
2 RN T T v I S W R R IR R A O SR BT
TRt 2B TAE S 52 A, MERERRY R
AWK, BSRS R BE H R PR
B, BMI {H 5 & i 52 0 g A e 7, A BMI il
15 ot IO 1 IO e I S AR 9 Y RO SR
Mt . AL X I 25 A BT I i R 2 A R
AR LR ) AR BT e RS 22 T PR ER R I R A 5 e
SHR A5 P AL R i TR O A R B e, R R
IR A s fe AR SR B = 2R T B O W o 6 A AR &
JE e B8 R 3R R A7 X E 25 T 100 A8 S B 100 AR TR
LG B A R IE R AR R A B R AR R R

&% ik

(1] SRsE58 OR0L VPR . 45, 22 B4 55 Ml DX N v i 6 f B R 3% 7
MG, AR #1435 . 2013,17(11) : 930.

(2] g, SEWIAK & i fE B IR 2 0 i BBl ia v L) ], B B=
2§,2014,35(2) :59.

(3] XR&UBE . e, IR a8 7 RV X B 8 af e F o R T 2 i [A)
F oL, o 0 P BBy 5 45 . 2011,19(4) 1351,

(4] JEBfE /NS AT AR 20, S5, Wi V048 @ I 377 8 2 I 5 iy 15 36
Syt LI]. b A M TR 5 4. 2000, 8(5) 1 201,

[5] B BRER, G D, 48, AR NEE P &K ER RN RZar]].
LR BE 2%, 2001,12(4) < 11,

(6] J& SCAE ACTR P 0 SUI% 45 VPG i Hh AR b 40~59 % A RE w5 1 )&
S R R WF 5T )], o S P TR 5 4 1. 2006, 14(6) :432.

(7] WEWERE. B 0 Ak 45, 07548 o B 0L R BR R 47 9 2 94
BT[] IR BB BE 2%, 2010,21(2) ¢ 17,

(8] skIF. MEME S ik R s AR Fnadk e [T ). B B 25 B A=, 2012,
28(22) :3440.

(9] 2. MO 55 0 0 85 i I | s LW B0 A P F 5 [ . 16 2
fEE A FL.2011,24(9) 14296,

(107 ELB B &40, YLIRA & A o B /8 I F 5 00 17 4 E 2 5 i) IR 32 97
AL IR B BE 2%, 2006, 17(4) : 20.

C11] #R2r0ish. 25 N Tl e 7 DX A o I A I IR 2 8 5 [ ). Y 75 T By
[E2%,2015,26(1) : 75.

KR EE2016—01—21 4. AL
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BRI -
T R e DX i e o o ML 6 5 9 22 9 S5 BE 2 90 W

SR A H M TR T R i A

B9

T ARS P, M 213017

WE:BR 7N R T X RO I I B R R TG B0 O 1 B VA R SR AR AR EE . AR IRECE M AL
TAEAR BV & FE N R 0 JE RAE D W C S E R RGP R T IX 2013 —2014 48 Ja RO il 108 2 905 993 A8 T2 4
i T EAE L R R AR R R R AT R AR TR, R RN R T IX 2013 42014 AF O fil i A 9 L & e 3 43 il
} 301.78/10 J3.370. 07/10 J7 , R4k %43 5 2k 256. 24/10 J5.320. 68/10 T3 s MIZE T 43 52k 110. 42/10 J7.91. 85/10 T3 .45k
AP 84.45/10 J7.70.99/10 J7 . FAERAGAR SCTRE @ T 400k 2R A G A (P <0, 01D, 45 % J5 5 i
rC I IS R 2R I R T B B AR I B s BT B TR IR R T Aot . 2013 4R 2014 AF AT IE & R R BT R R

AL, BRI NINGRE AL R AR AR A T T 2 R AR I LB B R R S T TR

SR SRRARD <0 I A R s R R TSR
B4 %K E.R543 X k#RIRAD . B

BEE 25T I o A S R T Uk AR T
FLOR AR AL L 0 HE R N 1122 1 1 R 3 B Al a2 7 ) ek
(oA P O M oL 7 B L A I DA 3R AT o B A
BTSRRI R 20 AR 3 L i R
510 A BT T SR T AR N TR
T D i L B L AT S A L O R ES 1 8 1T B
XTSRS BE S B K B 2013 — 2014 AF 4 M R
TS B0 il LA R A R B ORE A BE T B ORE E AT
¥

1 #R5FE

L1 A e R il i A8 92 995 & 995 6 LR U5 T N
WA TAAT B & FE T BERR IR T b [J 5 4% o
FER I Bl A E R R . AR BEERHIRTIX
Bt R AR Y AN TR T EHE L DL 2010 4R EH 6 Ik A3
AR EN O HATRRE .

L2 Zrk AR 4 [ 02 1k i 1B 4R AR R
KM\ 2012 AF R AE 4 X L P S 30 ik i A5 9 0
DT AE . e R N T O T I 7 5 5 S =R R i 4 T4
FRANEZE SR, % A DX B0 I i 5 9 9 % o AT AE T 17 50
HEAT AR O R o o0 il 0l 5 5 o 9 SO o AL - 2Pk
L IVEEZE (ARAS - 121) L B 5 0 LR B (122) L0 JIE P
PEFE (146, 1), Bifi J5 PR 0 WURE SE AL 45 - 2 & 1 O ILAE BE
(RN AL G5 8 o 18 M wl v B 1 R e A R 2 e ) R 0o
28 dis Jilg A% e A 5 2wk R Y I (T60) | i Y MY Il
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(16 1)  H At ={E B A P /5 P 4 i (T62) | figi 5 58 (163) . fiki
AR, RS O Y I S AEAE (164) . R WHO i 1 4
] PR 23 2556 10 B CLLR i FR ICD—10) R G4 A5 .
2.

1.3 #iiarck 20 NUEESEL Wk i AR B 2 23 0
I 55 43 2% 1 5 12 Wi bR e O IR PE SR BE R 2006 4R
S O W 9 2 4/ 95 T 0 UE B 23 /BRI O U R 2 4
(ACC/AHA/ESC) )12 Wi ks ™ o i il % = 14 £ 45
I A5 BRI AG HS 0, 32 T ARl 4 25 U ok At S 2
QR I 285 9 995 4325 (1995) Vil 72 B2 bR ™

1.4 %o WA Excel 2007 #441F 5 & 9 il
BOORLE MR LT bR AR . R SPSS 19. 0
HATG AT F 0T . B &R FET- R LECRH
K 56, K 56 K M @ =0. 05,

2 HR

2.1 AmbrThHAL AXFPHEANH 2013 4R
373 124 A, Ho b B P 182 837 A (49.0%). &k
190 287 A (51.0%) ;2014 4F K 373 445 N, Hoop 5 1
182 665 A (48.9%) .2 190 780 A (51.1%), 2013
AR O I A 1126 491 R i R Dy 301. 78/10
T FRAb ok 256.24/10 J7;2014 4E4R45 1 382 44, H
R F R 370.07/10 T, br Ak FE S 320. 68/ 10 U7,
2013 AF 0 iR I G B 9 SE T 412 M), M AT T R R
110. 42/10 J7 kAR Jg 84.45/10 J7 52014 4F.C i 1y

PEE B WRAMEIS (1978 —) . Lo VLo NN L A 4 il 2 2 e DX By 3 T4 .
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EBAET 343 i HIFET- K 91. 85/10 J7 . bnfb R
k1 70.99/10 7,

2.2 AR FHRARERTHIL 2013—2014
B PR 1533 il Pk 975 . B L ek
L57:1, 22 5347 e it 2 38 3L (y = 149. 07, P<C0. 01)
BYERET 414 ) L PERETS 341 )L B Aok o 1. 2151,
ERAGIHFE X (' =10.45,P<<0.0D), 45 ¥ )5,
SO i L7 R 95 % 9 6 B B T 6 35 o A i 4 PR I

Tt BB E T R Tk

2.3 FREMmAFLBmE R THAL 2013 4.,2014 4F K
R FE TR R AT 3 L Y 24 S Bk A BT | 2O LR BE
0 A I s B8 T SR ASL W A AN R B P i 2 AR BB T
RIFE 2 A0 KNSR 4 ALY 2013 4E 2w A,
2014 AFE IR BT MM 5 FE TS5 2 AR TR 4 ALk
O EPEREFE , WL 1,

K1 OFMHERTX 2013— 2014 4F J& B0 1L 5 95 96 AN 5] 995 P % 96 5 BB T 15 1L
2013 4 2014 4
PR £ Bk
RO RIEFERGLI0 ) FETHIE TR G/10 09 KRGS RRFECLI0T O ETIHIE ETIERC10 TD
Ak L BE 173 46. 37 78 20. 90 240 64.27 80 21.42
Fifi J5 4= o0 LA E 4 1.07 3 0. 80 2 0.54 1 0.27
A BE 1 PR E 2 0. 54 19 5.09 5 1. 34 16 4.29
ek 09 2 ¢ 1 44 11. 79 7 1.88 32 8.57 3 0. 80
i A 5 10 170 45.56 104 27.87 193 51. 68 99 26. 51
oA AR B 1 5T P H I 2 0. 54 1 0.27 13 3.48 0 0. 00
ik 458 BE. 723 193. 77 192 51. 46 891 238.58 141 37.76
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RERE o o= 4RI 0

BT vk 20 v 5 oo ol £ e B A D A

%@gaiﬂ%)ﬁy]rﬁl%aidi\‘% 7"’?“3 rﬂ%
TIHAMREKRFABFEKFER, 4T 212018

WE:BN THELHTHEEHEMNEREEL, AN Z 2N ERMKE. A& 20134 11 J] —2014 4E 4 . °F
R VLT A 3 A A B R R T LT U T AN U AR R R W SE G T, SR A 237 TG A b e TR AR A R AR R )
(GB/T5009. 182—2003) A I F b 48 & & AR CE & 5 Qe B ) (GB2762— 2005) BEATS5 SRAT 4. 53R 48 & A IS
Bl 8.23~564. 4 mg/kg, ¥4 {H Ky (57. 28 £ 81. 35) mg/kg, MR 2N 13.08% . A [R] 2 51l £ & b 28 4K UK O I ME 28 &
(100. 00 %) ZE il 25 £ i (30. 00 26 VIS5 2512 (9. 09 %0 HERF 8 (7. 3200) (AL 28 18 1 (6. 67 20D, A [] W) I 508 Ak AR
YA I e 45 (30, 36 %6) (2 A £ 4 (16. 13 %6) (BT (7. 07 %) TR A /11 4% il 1205, (3. 92%0) . 2 R A Gl ¥ 8 X (P EH <

0.01), 5k FEVLTIT TR T 6 i 400 B ook AR S5 B0 vy J 2 iy 0 25 1 28 ) 2K T 1) o+ 0T B X A 9 A= 77 A ol 9 8 A B R

Re.
KEW AT E;THAEMBIINNEHES EMES
HESES:RI55.5 X EkFRIZES B

BTz N T SR kR B IR
B KMEHESEEGNEMN. BRERNS R
LR E RN, 1989 4E, WHO 1 FAO E X
Wt e hERmis Y. EESRARTFBARERT
mg/kg B. Wi T T 2005 4F 1F 206 1 il 2 b v
PR 46 b7 75 R 100 mg/ kgt . H T, 38 [ 78 T ]
AR AR LR AT L NI BE A R R Ok T
— B RV o Sy T VL T TR 0 BR T JeAR O R
i A W B ARG F 2013 4F 11 A —2014 4F 4
FRAE T 22 R0 Sk 258 ik A 45 3 P A 65 1) T A1
1 AT TAS S AR S5 R R

1 #MRE5RH%

1.1 #&% 20134F 11 H—2014 4F 4 A, NI 1
P R R R T T B AN T A
BB ALK 4 5 533t 237 Oy RE A . A3 1T 4% 2 I A
(154 03 il 4 26 1w i & (7 6y L 2% i 38 1 Sy (20
1) VB ST S (AT ) R AL (15 ) .

L2 &k  #&Cm S| a8 E ) (GB/
T5009. 182—2003) £ I #£ fih vh 87 & &2, ARl (& b
V5 RR A ) (GB2762 — 2005) #E 47 45 5 3T 4 » L T 1l
b AR TR R B <<100 mg/kg A A .

DOI:10. 13668/j. issn. 1006 —9070. 2016. 03. 42
BEWB VLR AR E QR T RIBTH

XEHE:1006—9070(2016)03—0359—02

2 R
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B LRI R Ry 8. 23 ~564.4 mg/kg. H{H K
(57.28481. 35)mg/ kg, H 1 31 {5 #F it R b o 8 B 32
1 13.08% .,

2.2 ARBEA@HRAAAEL 5 FKEH M NHE
P 3 DA R B AR Uk Ok T KE 28 & (100. 00 %6) |, 7% il
FEA N (30.00%0) (AR ZE A (9. 09 00) (HERE S & i
(7.32Y%) AL KB (6.67%) . LR B Gt %E XL
(3" =55.50,P<C0.01), %A% ik 35 M = BN IK
MMIERE S RIS I S LR B A R
MAREMN, ZRARIT¥E L (=3.27,P<0.0D),
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2.3 AREWEE @ AL R [E WS SRR 5
BRI i B S 31 ok 27 300 25 (30. 36 260) A AS
a (16.13%) . 8 1 (7.07%) . W A/ 4 T
(3.9200) , ZRA G X (* =21. 86, P<<0.01),
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L BRVLTAS [ 50 v B o) £ AR A R S B (00) ]

B i ARl ik e a0 1 v [ ¥iE BB A (mg/kg)
251 % &) (mg/kg) (mg/kg) <100 101~ 151~ 201~ =300
M 154 14(9.09) 8.23~153. 45 45. 54435, 26 140(90.90)  13(8.44) 1€0. 65) 0(0.00) 0(0.00)
%S 15 1(6.67) 21. 30~126. 20 57.21429.78 14(93.33) 1(6.67) 0(0.00) 0(0.00) 0(0.00)
b 2 41 3(7.32) 14. 30~144. 50 50. 61430. 10 38(92. 68) 3(7.32) 0(0.00) 0(0.00) 0(0.00)
PR 20 6(30. 00) 18. 30~204. 30 85.14454. 38 14(70.00)  3(15.00) 1(5.00) 2(10.00) 0(0.00)
MAES 7 7(100. 00) 113. 35~564. 40 275. 274152, 46 0(0.00) 1(14. 29) 2(28.57) 2(28.57) 2(28.57)
ait 237 31(13.08) 8. 23~564. 40 57.28481. 35 206(86.92)  21(8.86) 4(1.69) 4(1.69) 2(0. 84)

R 2 FHTLTH SR W 3 35 BT i 6 50 A 0 2 A A% B [ 00) ]

Tl FE 5 ﬁffféﬁz 0 A 315 Rl ¥ifE ATESY A (mg/kg)
Ei'e ) (mg/kg) (mg/kg) <100 101~ 151~ 201~ =300
(ERUE T 56 17(30.36)  16.23~564.40 135.40+100.52 39(69.64)  10(17.86) 3(5.36) 3(5.36) 2(3.57)
i) 99 7(7.07) 8. 23~156. 20 32.13429.26  92(92.93) 6(6.06) 1(1. 0D 0(0.00) 0(0.00)
FRE 31 5(16.13)  15.70~200.60  47.40E42.73  26(83.87)  4(12.90) 0(0.00) 1(3.23) 0(0.00)
TR/ T 51 2(3.92) 17.30~144.50  26.33£23.44  49(96.08) 2(3.92) 00.00) 0(0.00) 00. 00)
it 237 31(13.08)  8.23~564.40 57.28481.35  206(86.92)  21(8.86) 4(1.69) 4(1.69) 2(0. 84)
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o as 1A L4 i EE SRS S EY
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4.6 £,
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Y16 mg/kg B R K&K . AT UL AR 7= i 78 op e B

S P 5 S o 0 S o T o) A R R AR 9 O B
AR T A AR v A R A R S R
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SRE S, E AR
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BT 37 C.8 min Ml 4 C .16 h Z 4T iR 4 K ff b R I 1R 9K

FiE BRIEMNAE-15 C¥ % 24 h. 5

R BRI AT BT KOTSRS R T A R B

Wi, R EMESRBHE.SMTF 37 C .8 min fl 4 'C .16 h T, Bl 7 I M9 8 B 7235 2K 40 3 9 0~0. 96 % .0~0.53% ;
37 C.8 min fREEAIE R E T 4 C.16 h fRIE, 2R WEFRITFE (P EH<<0.01), HEETMAEHEAEE N 149X

10" CFU/g, A 37 'C .8 min fif ¥k , AT A AR & P EIA LIRS . 2518
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1 MRl5FZE

D S = vl [P =1 e | S W< 7 R I/
(FSCC232009/ATCCL7802, I 4 ¥ B 18 28 Wy BV 45 A7
BN ED) s AR T B0 s (b 5t Bl AR & 3 0 S84k 4 el 1k
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A FUKE BRI AR Ry BT A 50 X e A RO
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A (LigE—1EAFD ,G6 [ 2h B % 50 (oo 115
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bRl T PR IR B W, 2 i) W A& R ORE IR B
1.0 mLyE A JC i F L, & i B B2 A50F 47 X6 5 [A)
B3 LR R (3 90 S Ak 40 0P 2 R KO L DL AT
BB 4 AL B (361 CLHE5: 48 h J5 it %k,
TEHE 4 DRI ECH 30~300 CFU/ LY & 51 B B
80 T AE R

1.2.2  ASEUURE S rb s i 9 g 8 R B 1. 0 g kST
WEEFLH BT 10 mL BEar ¥k 5.0 8 N, & R K
J5 AL TP 1.0 mL TAE & IR AT . 48 Bl
FEfh . MBS E T-15 C¥E& 24 h, Jif 400 T
37 C.8 min Ml 4 C.16 h &4F F %G 5555 T8
1.2.3 SEREJEHEC O T A N TR OGRS H SRR Y 52 e,
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FeR R 48 h itk

2 BR
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PR N 4.9 X 10" CFU/g;4 C 16 h fi# Uk J5 716 %
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WD R TR (P E<0.01), & 4.9X10° CFU/
g DA RE R S R A R R O B B R
4.9X10'~4.9X10° CFU/g W5 T 37 C .8 min fif

*x1

HIGAETE R T 4 CL16 h i@ VR 5 A7 16 R, 22 7 8
Yt (P HY<<0. 01D, WER 1.

N T 8 U A5 A TR AL v D L DI 1 R (CFU/ @) AT % ()

S A 1073 (HE B B2

10 (R B

1077 (R DD 1070 CF BE D)

¥ R T 4.9X10%(100. 00)

4. 9X10°(100. 00)

4.9X10%(100. 00) 4.9X10°%(100. 00)

37 C .8 min f# 4 4. 7X10"€0. 96) 1. 6X10% (0. 33) 20(0. 04) 0(0.00)
4 °C,16 h iR 2. 6X10%(0.53) 7.6>10%(0. 16) 0(0.00) 0(0. 00)
P! 6 086. 43 299. 70 20. 00 -
P (g <<0.01 <0.01 <<0.01 -
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107 ~10° £, JEURE it T 2k 020 U 3 4 38Ry DA 42 A

=2 BN RO B

PR 37 C .8 min fEZRIE A 4 C .16 h fift FR W 4% Fh
TCBS g -t 5 77 - FAf VR Hb w2 o 1 5 o A
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Je w i I AR R & (CFU/ )

S S 10 (R R ) 10~ (s B 18 107 (R RR ) 107 S (R RR )
37 C,8 min K 4.7X10* 1. 6103 20 0
37 'C .8 min ff 4 W H E 6.9 101 5.4X1010 3.0X10° 0
4 °C,16 h f#H K 2.6x10" 7.6X102 0 0
4 °C,16 h @R IRIGH fE 3.2X 101 1. 9X 10 0 0
IR R WA TCBS PR + + + -

TE AR A — AR R B

3 Jtig

Vo U ot A0 B P K T B UK s DA T 5 RS 40 L
PR AT o i R Ok R L AN T 1 UK S g, 2 T
WA S L AR . 5 SN TR P Ak 22 245 UK T B R Y vk
Al s 2215 Rl R g R E G AR i A M i AE T
A W ) H O AR KR A R 38 DAY R R
T G2 Ky DR AT A0 R ARG 6 S L A0S AT i R TR iR R
2O P20 A T SR R R T L G AR B AR I 4

AMIFGE 5 A AEL i o I i SRR T 2 7E
4.9X10°~4.9%X10° CFU/g Af,37 C .8 min f1 4 C,
16 h fif U5 5 @) i M O T 9 AF T R 4 B 0 ~
0.96%.0~0.53% ., AJ M, , &l % i 5% g A B e AR IR
B A R TR YRR AR I8 2% L R 3 f 52 T A U 45
B RS COR G MR KE. WUR S LR S R 37
‘C .8 min .8 4 C .16 h i U @I 90 B A7 0% %
15 R 0 AE B A B R R R K R R I P R
AL 106 %6 0 T 4 A R R

RIE M IR E R EwhE 5/ A R A

KU, YR R AR R AR S5 A T Y I
ST JF AN BE E 4 KW & ) b B L B AT
pcl - R & I NS = o ol L R N NS
<<100 CFU/g"™ . AR5 7R o 54002 & v @l 3 o 7
IR Fe AR B 20 CFU/g. g, 2L 37 C .8 min
Fif VR AE S, TR H R ARSI A K

S & ik
[T R 6 208, o A M, 45 BN X 2000 — 2002 4F Fll I 1 9T 6 (1Y

STy RS ]. AR AT 2% 443, 2006, 27 (4) 1 343.
BER, X 55 2% . S KL 2009 — 2011 4F £ 3k 77 £ U5 o B0 1 W
AR LT ] T  TR BE 2% . 2014,25(2) . 78.
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A e D 2 S0 R A N O T ) bR A

% R AE L B iE L AR, R R AR
LB R RTG R P, & ® 210009

WE:BR 30 UE 55 2 A I A O G BE 120 52 BR AR oA 45 50 i MR P R ik W B R . B iR B ity
FF AR vk A A AR IS Y ) (GB/ T 18204, 2— 2014) BE3R , 43 51 ' B it 8 3 A0 155 38 0 43 06 06 B8 o, [ i %o 28 1
23S P VR BE AT R X B AL 45 SR AT A, SR 7[R — A IR B PR B A% 1 L 43 ) R O e B R 3 40 o o
I s A T IR B L 45 2R 43 391 R (0. 27420, 038) (0. 272£0. 021) mg/m’ , 1 20 £ 95 1Y 22 (8 ABOTE 28 40 i ko 3, 45 R A4 & 1E
B (P=0.879) , #k— WX ¢ I B Z F LG H 5 X (1=0.189.P=0.855), Z5it L b ik B BEAG A 5 13k
5356 43 B 1 A W 45 SR 22 S TR gt v 2 S R ASCA R T B4 S R A

KRR OB GRS MR b I H R
FENES R113 X k#RiRED . B

HHE 2 = N AR R S i 5 ),
Xof N AR B 5 me s R, R TUAE R AR PR IR SR AT
AR B FE RS SRy e 3 5L (A SR i R ok
I 5 )7 1) (GB/T18204. 26 — 2000) ™) rft H 42 H %
PRSI 753 Sy 3 790 3 o B 1 A €8 3 3 3K 7 b
TEBAE LR 4 HAERT 30K . (A SR i T AR 4G 50
Tk W tkE s YY) (GB/T 18204. 2 —
201 UK G LG 75 TN B Ak 2 AR IR R TR A A
o I AR A B KRR T EERE I N T
IR ] A, SEEE T P S R TS G Y R 4 P
G 00 R 252 S B W . L Ak 2 A R R TR AR A A
T FE T 1 X B3 G B O R SOk 2 ED L ok
JE T RAK 2 0 B X6 FL A 56 i T8 A X A T S R IE
SR A A O H i B g A ) R R Tk A AT R A
WERfAVE o AR SCH AR 5 v vh (9 A1 5L SRAE B A DNy v
ISR [R) Bt e 45K 70 4 O Ol B VR R O H O B T A
23 e B A o 8 o) AR D 235 SRR AT T LU X 43 AT

1 #MR57FE

L1 Z2AEARA B AR5 18 7E 462 A B0
N AR A 2 A5 4 R AR R

LoLob A By il o0 e e B A% i SQC-1000 4
RER UK i G 2 s T RS ZR T Ol e D B2 ik
F AR 5% [ M R IR R FM-801 2 468 5 T I A
R E Y 0. 012~1. 25 mg/m* . Kl A2 B
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Pz A 2 GZAX AR PR ALY 3 A A X2 —)
L2 a5 me o v s W : Bk & 0.10 g B ik
[CsH,SN(CH;)C:NNH, « HCl, f&if#x MBTH ], finzk
BT 100 mL B IR P, kA TR A2 TR UE 3 d.
WSO - 2t O WS )W 5 mL, fin 95 mLL gk, B SA W i
W BiPRBRECI W R 1.0 g B W2 ¥ #% [NH, Fe
(SO, » 12H, O], 4 0. 1 mol/L Al . B E
100 mlL, FH A o V75 VL « BCHH TR s o 7 28 V5 VRO B 2
10 pg/ml W EEVS W P B W 10 mL, fin A 5 mL
WBOR » %€ 75 2 100 mL, & 30 min J5, H T 8L & br
HEEINVE bR E W AT R E 24 h,

L2 Jrx Ppialin] 4 ot ot B ik e 3 R 25 S 9
5 a7 BN A R T T TR P VS VR TP R v R R AR
RIE s i &9, e &S, e b EE A H
R AR S o A DN A% JE i s A% IR A B v TR AR 2% S g
AR B R A (4 5 RE 51 RS B S O R B A AR Ak R Uk
JIE 5 pR G AR AR B IS O B 0 RE L Ak R s TP

1.3 #%&n
L3 1 i A AL 6 A H N2 EAE

Ry L M S AR IR N S AR ARME) (GB/T 18883
—2002) PSR SE R OC T T B 12 h, SEIGE 5G]
P19 . FEEPR R, AR 50 m® BE 1A A
RSB P 1) T AR 2 30 m”® , BOAE o ] AP e i 10 4
T A 08 T v B 24 1.2 m, SRS BEFE B >0, 5 m, i

EFEF N /MR 1972—) L TLIRF RO L Bl AR BRI 258 S PR EE B B 76 TAF

BIWAEE EBEA , FEEN, E-mail : jscxd@126. com,
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AR G G A= VA RE R W) i D I ot VA )
H B A E PR 1 m L E,

1.3.2  FESCREE A 20 A IE O — 908 i &
TR HE I IR 22 <5V IR M RACRFERS B2 A
WO ) S W W AE 1.2 m @& L LA 0.5 L/min
TR FE RS 10 L, RAME] 20 min, FE& T
T ORAE IFAE 24 h PR T IR 23 66 VL AT
I3 6

1.3.3 Il . i FH 25 E 4% & ik K AdvancedSense
23 ST A DU R 4 S I TSI A B O RE L ORH G R
JEVRAE J1. 5 13500 2 0% Ol B vk R R 4 Y (R
B A FM-801 Z A5 FH A A, 7E 5 2R 2 ] —
= HKOFRE B <710 cm 98 Bl N FF R A O . Az i) A
6] 2 30 min, #4558 A sh IR AFEAF il .

1.4 gstodr (I SAS 8. 0 kg fr it ot . P
<0.05 NEFRAGIHE L.

2 #R
2.1 ABIRF AN ER AR E
10 min A 2h R % — 4 58 51 B KSR FA
Xof Wi A Ay A B ) B 30 min 4 K 0 2% SRS B4
W1,

=1 B4 Ik a] B BE R ORI 4

¥ I 18] Bt BECC) BECD KAE (kPa)
1 10:33—11:03 27.0 68.0 103. 8
2 11.24—11.54 27.6 64.2 103. 8
3 12:25—12:55 28.0 64.3 104. 0
4 13:01—13:31 28.3 63.6 103. 8
5 13:36—14:06 28.3 64.0 103. 2
6 14:11—14:41 28.9 64.3 103. 6
7 14:55—15:25 29.3 63. 6 102. 6
8 15:35—16:05 28.9 64.5 102. 6
9 16:20—16:50 29.0 64.5 102. 6
10 16:56—17:26 29.0 64.5 101.5

2.2 FEAMER LEFRBEBEMAEZNGT,
3 FH G F O BE R L 3 R0 4 06 o B R s R
WM B 25 R0 2, XFER 2 v W A 08 Y 22 0 i E
BOAKYE 2R IES S (P=0.879), ¥ —4
BC KT ¢ K6 36 25 R Wb 7 o T O G 45 R 25 S e e it
22 Y (1=0.189,P=0.855),

R 2 OGHIGEETE (B ot Tk
I E 25 0 Y RE B2 45 2R (mg/m)

A2 I [ B JEHOERE: BN A 6Ot B vk Z2ME
1 10:33—11:03 0.272 0. 270 0. 002
2 11.24—11:54 0. 189 0. 260 -0.071
3 12:25—12:55 0.292 0. 255 0. 037
4 13:;01—13:31 0. 229 0. 260 -0.031
5 13:36—14:06 0.291 0. 235 0.056
6 14:11—14:41 0. 287 0. 260 0. 027
7 14:55—15:25 0.276 0. 300 -0.024
8 15:35—16:05 0. 295 0. 290 0. 005
9 16:20—16:50 0. 285 0. 285 0. 000
10 16:56—17:26 0.321 0. 300 0.021

YIE 0.2747+0.038 0.27240.021

3 NG

AR YRS 235 2R 2 B L 0 v O JRE ok M I 35 23 0l 23
JEEA I P R A R E R BRI R R
AR AL e B R 2 0l B I E A R
PR 2 o I 0 Ak R R o B iR B 2 FE I K
BRAE B T Hh G B 1 T ARG I AR PR AR
G HER G U TR R P PR A R ELAX S
PRARVIN I 5l 5 3, T 5 TE 3K 7R AT B3 4 R R
PR S PR T B R M RE AR T T B
LRIl

5% 3Lk

(1] Wl S8R #. = 9 H 00 e SOt [0 ], b 2 3k 1k,
2003,19(6) ; 765.

[2] GB/T18204.26—2000, 7 237 it 25 < v F BT 52 J7 & [S].

[3] GB/T 18204.2—2014, AL it A K5 J7 1k 58 84 . fk2F 15
g[Sl

(4] BEfELr .l =, KB, S fh 2% 0k R al B R I 4303k I s 22 9
23 A, e PR RS I 0 TR S 8 [ 1 0T O 90 27 Bt 2 412, 2006, 28(3) 71

(5] . A 335 T % 9 A A P 4 o2k 7 R ARG 0 0k 1 3o EE L) . B
b 5 {d #E . 2006,22(21) : 1813.

L6 Mg, B, A 5. 2 P92 KO O 2 fh2F ik 5 AR Ik i
(. A T4 ,2009,25(6) . 723.

(7] X4, 0B, Eh BT, 45 56 ol 56 JBE 1 45 0 s ok 0 72 HY R ) 1
SR A E A S A, 2013,29(5) 1 759.

(87 slall . 7 PO ¥ , G 0. 13 a0 0 2 9k P IR ) 5 25 /= v B R 9 0 58
[J]. EE R 22 5 4R ,2004,27(4) : 33,

Lo B ms B 3 790 43 6 0 B 12 7 2 P P I A T b g S B iz FH L) . 2
oo b o BiifL2015(14) 3.

(100 HEmbe, HERAT A 30 . i W 09 4 ok e vk i s L], db o
IR 2 2 BE 22 42, 2000, 20(1) ; 28.
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Skl i 18 J1 %) ILEEA: % D AKCF
S I 25 i

R (F B RN £ R X7
1. AMKFEFHRALTAEFIE, FN 215123;2. T H B KRR AE TR, FIM 215600

WEBH T 18 A4ILAAER D EFRRL A R R & AN TR AIRIE . FiE  EH 18 AW4L 1572 A,
SR PRI S 58 10 CELISAD A I I 3 P 25- 32 46 AR 3R DK R A A TR B 67 L L2086 AR B4 LY 25- 2 24k 2 3R D RSP

iR DEFRL. FR

1572 4L 25-F B4 A= 38 D P 297K % (25. 55+4. 60) mg/L. A2 Kl Z % 81. 9320545 4"

JRIE# KT T o= 48 7R 0 A6 22 508 8ot 2 8 L (P<<0. 05) s B IR R T IE % 4.8 7R B0 A 22 50 4ot 2
H(P<0.05) ., &k KHEUW 18 AWAILYEER D B FRR O A R NN s A 5 1 B

KRR AR DL ML HE 5 B % s SR IT AN
HESES RIT4 X ERIRIRED B

i3 D JE AR B E SR TR A W5 R
N AR G e RS N B R B RAER
S5 JF 5 22 BRI A0 LA U B DR L e B P R
T A 22 UL PR | A0 RRAE A JRE L A Bz i | i 98 25 4 1
FIOEH T, M 25- ¥R M iR R D KPR g4 R
D B IR AR AR SR 4E A R D ik = A B
WIS Wty £ ARIE . AR SCE 1 X il AR A 4l L ik
11 25- Y A R D AKCF Bl PG 44 R D E
FEARBL 70 e 2w (A 3L O 4R AR 3 D A B AD sE g It
M

1 #R5FE

L1 s % 2014 475K 506 1 0 2l R BT L 26 £ £k
BEIEAT AR AR 18 A4 )L 1 572 A, H i 53 3 840
N 732 N, FTA A BENT G HERR oA iR
HerEFE D RPN,

1.2 Fik

Lo2.1  Ifih 25-F R 4E 2 3 Dl - R FH AL 5t I A
FO B AR B A RA R R LR 25-F2 et /E R D il
R A 28 A DU B, T A i IR I B ERAE . 4EEE D
TR HE Br i - <<20 mg/L Myt = .20~29 mg/L K
A, =30 mg/L B,

1.2.2  IMZLEE PR DU« R HE X 52 A2 - JC 44 48 K S il
20 pL,iz H ABX Pentra 60 IfiL 20 i 53 A A 2547 1l £1 25
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FA I, I 4r & <<110 g/L % . =110 g/L
KIEH .

1.2.3 E% BRI L@ G 70008 8 7 B B
ST A ZE B LA IR B v s SRR TR
B, BRI AR - 1<Z<1 EW.Z<-1
=,

1.3 it o4  F Excel 2003 @ 7 5048 2, 6
SPSS 20. 0 B A HAT G AT 0 b TR L (£ s) #
7N P [ S B BCR T ¢ K R LLBCR T o
5. L P<<0.05 AZESASI#E L.

2 #R

2.1 —fEoL 1572 A4h)LYEA R D KR (25. 55
+4.60) mg/L, Horh 5B # K (25. 58 +4.56) mg/L, &
BOR(25.53 £4.65) mg/L. EZREFEITFEX =
0.21,P>>0.05);25- 33 4= K D = %y 18. 38%
(289 Ay AN B K 63.55% (999 A, 7o & KK
18.07% (284 N,

2.2 RREABFFRKRALEAZDARFE FH I
WHILE 25-BRAELE XD K Em T4, 256
Giibr e X (1 =13.19,P<C0.05), B #" Jf Bt = 4 4k
AEDBRZESGTIEFH. ZRARITFEXL G =
101.94,P<<0.05), WFE1,

2.3 TR BFEGRALELEEZDAFRE FAMA

EE RN VLI (1984 —) L VLR IR GUE N, VA P BRI, 228 N op B2 L RLOR (8 T A

BWAEE 8B . #¥4% . E-mail: childhealth@ suda. edu. cn,
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JLE 25-F 344 % D K FEAR FILLLE A B 41, 22
BRI E L (t=17.05,P<<0.05), ZIHY:4E

DBz 28 T M4 E A EFAH, 2R A5 a7
=14.27,P<C0.05), W% 2.

F1 REAGT FCRBLIL 25- I E T D KT ALEAR D EFRELE [TEs,n(%)]

25-F FEHEE R D K

iR D EFORN

AR B N

(mg/L) = AR A
EH 1254 26.28+4. 24 171(13. 64) 861(68.67) 222(17.70)
Bz 318 22.69+4. 69 118(37.11) 138(43. 40) 62(19.50)

F2 ARMAE PRI 25- 2 T4 42 D AT MR R D EFORB LB [T+ 5,000 ]

25-FR Bk U R D KK

$erE R D EFRRG

1L 412 R O N — -
(mg/L) = AR T
%% 1M 166 24.46+4.56 46(27.71) 102(61. 45) 18(10. 84)
EH 1406 25.68+1.59 243(17. 28) 897(63. 80) 266(18.92)
3 itie mL s [/ IR 3 S 4l L ) 0 8 5 A B H AR

AHFFEEE R W, KA T 18 A ik &y )L 2578 2%
R D KPR TR s T R N T R AN
Feth Z F ik 819300, i T A W pT T SRR
ferniznhi 18 Akl JL4EA 3R D B AR BLHEAL . v] fig
R G AR A LA Bk B B AR R A Ah ST BRIA N A %
Ja AT B — AN YR R D A G, IR KA
O3 FE AR AR AR R L JH 8 R R AR BEAT T UM B R
K LR KARE e A B R E R F LS, &
LA 2R D Kk B A% . R 7 Al IR R R
ST 2 = I Dk R = I A VA TS LR
BACAC A, 4207 O E AL L IR IR RN 18 S X KA
A PSR S R KX E AR R DRI TR
ILEAEER DEZ,

B R B T AR Y T R T
TR R W R R R R R
AL bR . AELE R D BAT I AR P AT il QO
R T B i P AL R R R T Y A L
EIRKF S AR VIS . AV A B oS 55
JRIE L 25-F R4 AR R DK TR st =
5 PNVE R -8 WL EAEA R D
BRZ ARG TART A X RN 0~2 % L2 R A 4k
AR DR IMAEAKFRIEMAC HER Dz
oL 2L E A kA R BOLER T . HILEE
FEARBL (BB BTk 2) 5 4k £ 3 D KPS 1
I it 1 — T

Li BAER WA ILNZ Z 20 P A 8 %
HOLRATI I =>2 h/d. R Bl & BHOE Bk = 9 Z= 15, 2
MYEAE R D pysbse . LEAEA R D W HLAN ST & 400
~800 TU/d. ff Ik & H £ BCAY 4= 05 K 05 il & = 400

455 2 B i 05 B8 A B 22 T s S AR LA I 4 )L Y
AREF . )LE RO R4 AR N 4EA R D
ISP A REHE HF — %E K P BRGIESE A 9 4 B RE. Ik
b gy LG 2 W AT 8 IR VR AL AR AL E B
JE AR D A L BLIR) U Rk 3 e 4l L
fHE R

S5k

(10 1. 4iA 3 Dbz fde A 3 D Bz PeA g Bl ih ke L) ]. hde
JLBHZR5,2008.,46(3) : 195,

[2] (e LRHRE) gl 2 R 4 h AR B 2% 23 LR 2y 23 LB DR ik 2%
LB E SRR Z g g ] e ILR 2K, 2010, 48
(4):502.

[3] PRAMYOTHIN P,HOLICK M F. Vitamin D supplementation:
guidelines and evidence for subclinical deficiency[J]. Curr Opin
Gastroenterol,2012,28(2) ;139.

(4] RS, B30 IR L BOT-3% . 45 B ol 2812 1) 0~6 2 B4 )L 25-%
HiA: 2 DRI S L) ], B BRR 56 bR 2 A R, 2012,33(16) 21979,

(5] FAHF. B AT 45 M X B 4L 25- 454 5 D KF
PR AHILT]. P EJLE A 24 AR, 2013, 21(11) - 1187,

(6] Z%5. M. EEE .4 1296 il 0~3 % B4 L 25- B EE D
KA ML) R BR 28 5 AR, 2014, 11(24) £ 3447.

(7] %ol 3640, 26, 5. fh LT X 5017 & L 25- % S 4 =
Z DA AE R A L) ] L #E AR 4275, 2015,23(10) . 1101.

[8] 2L RN, 337 il % )LAEEE D KP5S8 74 & % w11,
JLEE Al 475, 2013, 21(11) . 1172,

(9] FhE .. AMT. % LEAEZDERRUSBHEELR
HIRFFEL) ], Wi 7T Wi 5 2% , 2015, 27(7) : 682.

[10] SRAEE , BRBA &, ok fd, 5. REIAF % B L 4E 248 3 D K284 )
H5ii 20 8 @ A o L] B bR 8 B 2% 4% 3, 2015, 36
(24):3576.
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Wi 8 - X & B 20 2o X hi s 4 i
B He BB SO VAL

HOER VEEE L AFAT R E L B
1. JAEMETAPIRARER .,k 515041;2. sk X FEFHEF—WEBER, bk 515041

WE:BN  THE T XIF R A S G REZCE T BURCR RS A KT gE & T k. Ak S0 A B At
XRG40 B ER 300 & B8 20, R F B AT I 1) 6 % 5 A Gl B B AR VSR AT O (RAP)Y 1T A, &R
FHRT G I 18 Lo B A= ffe g 50 937 260 1R S 359 20 52 3640 5 Ky 60. 8 %6 .79, 9 %% o A5 M K 7 I 1 o E A 72, 796 .85. 7% WA PRI
i A5 T IR A 7 EE A s 75, 096 .87 7 %6 AT IS A X 4L L 43 B R 63.006.82. 9%, AT P A O A N 42 5t 4y B R 67.0%
82.3% , R WHE G2 (P (H¥<C0.05), FRBUH BT H AR Bl G A 5 0 PG 32 2 5 48 F BAT . 5 40 9 o 3 0 3 B A K
B7.3YO MBARMNFRETEME78.7%) . &% HEAT AT ZHIRS W4 ZRE 1, JF R 24k X BB 1 A B i

el B 280 A B 33 Sl — Bl AT AT A RO A T TR
SRR« AR R s AL X5 T UM s R AT 5 e R A
HE S ESR193 M EHRIREG B

AR R B LA TR BN . 3R R AR
BebE Ok B R 2 —, 2012 AR A BRR R AE R AR
5,690 o YA A L AR B SR AR HE N I (B 1Y
BEIERN 2 — T 2 B A S RS AT R
ARG B S R H T Sk T A
— R R T e T A 1 DR B v SR
TR AT X DA IR 55 . O ARG S A= 3l o 24 2 3L 4R
g A AR A X e 55 #E T 0 £5 45 T BT ik 2013 —
2014 ARFEART A G & 55 3 AL X R 55 oo R & T
Big 1 A= ke e 1) £ B 207 A R e E 3 B, O T T
HITJ %) 8 8 40 A ol R OGRS B AT
(KAP) ZEAT 1 [ 0 A5, LABEAS T HRCR .«

1 Xg5F7%

L1 sF% SRAER SRR 7, T B0AT 5 43 1 il 3
Ko A SR (IR I AN o8 N I I o S P 4 s RTINS A
IEB AL 300 N, IARE: Fi#=23 &, HA4E
6 A ERRE T, U AR B /N D b HN TR 3

1.2 ZF#*

1.2.1 JEZRH4 . 2013 4F 6 —8 H il HL 300 4 O 1§
B R AATIRIT R B 21T KAP 4. N
5 FBALFE — B T2 R AE | Az B A 6 R T
55 50 R0 TSR YR RD X A i B 1 A R AT R

1.2.2 FHHEM 2013 4F 8 H —2014 4F 12 A B4
THRIE T =955 W45, 1 J ik o 4k X331 B 1 A Gk
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EEWAE J AR W BRI RITH (88—2013)
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(1) At % 00T AR B 2 1 3% Bl - O AL X BE 45 A B A
WIS A& VR i i S L A EA B
WS I R BE & HUE AL B8 RE s @ LA X T AR 3 B B B 26 I
2R IS B E RN 6. AU 2 REWNE
WA AT L ) i BRE 20 B 06 B 32 E DR PR T2 WA OC
25, IR AT BREE s O 48 4 UR vP 301 180 o 00 47 7 i O A
XoF 1 i 0 4 iR 10 e R AT s A A

1.2.3 ZCHPEAE.2015 4F 1 A 4B 300 Z 55 1A
2 R S B R A A ] 1 1) 5 11T KAP /4 .

1.3 %t a# R Epidata 3. 0 {4 @ 57 8048 P2
FEFEATHCE 1B A R ] SPSS 13. 0 B4R dE 47 B4
ST TR LR ¢ K5 R LR R
7RG 0 A B K HE «=0. 05,

2 #R

2.1 —fAwFEHE THATHIE 300 £ F #H
U AR 23~40 % 14(26. 042,00 % s SCAL R B LU
WIHRLLF #H®Z (209 N0 69.7%0) Rk A K&
KUL (52 AL 17.3%) . d &/ b (39 A,
13.0%) . FEE H ¥t A >3 000 J& 81 A (f
27.0%),1 000~3 000 JC 122 A (5 40.7%) <1 000
J6 97 NG 32.3%), T HEHMEL 300 HF R E L,
Ay 23~38 %, P-4 (25.8E£2.2) % AL FE LIW)
PRI E L (202 N, & 67.3%0) kb K& &
P b (54 AL i 18.0%0) ., L /@ h (44 AL

EFEE N WK A7) Lo RSk A0 325 R 5 B T AR



« 368 -« VLIRTHBT BE 22 2016 4E 5 A48 27 %45 3 ] Jiangsu J Prev Med,May,2016, Vol. 27,No. 3

14.7%) . KB H ¥l A >3 000 J6 86 A (f
28.7%),1 000~3 000 7G 120 A (/5 40.0%) ,<C1 000
J6 94 N (i 31.3%), T A e A& NBEAE IR (r=
1.67) SCARRRFE (5 =0. 46) (FKBE A B AL G =
0.2 ZR BTG 2= E X (P {E¥<C0.05),

2.2 FTHRWEMBEABBeRELE THE,
B8 A 2 90 By L A B R0 R T 34 00 158 3 ER T T AY
60. 8004 B 79. 9%, ZEFA G FE X (" =8.74,
P<C0.05) . 5 T AU 58 32 3¢ 1 T g ¥ 47 £ 5 B 26
RAEFER & 75 42 100 AL L 472 10 E WO A 355w X6 i L
KBREEAE R E MRS FEOR A a0
£ B8 PR 2R A1 o At 2% 60 R 50T 156 38 5 1 FURT L AR 2% 5

WA Gt (P H<<0.05), WLk 1,

FHHT 5 EN R, 20~29 % 41 (65. 4% .84.5%)
PIEGF 30~40 % 24 (57.8% .76. 6 %) , H. A [l 4F #% 40
TR 25 8A G2 E LG EHa 508 9.72,
8.02, P fH# <C0.05); K& KDL b fEH
(74.1%.83. 4 YO ¥ @ T & /5 (67.2%.78. 3%)
A J LR & (38.2%.76.9%) , Hodh g vp B LR
SCAL R B AL T TR 5 25 A it L (5 =30. 65,
P<C0.05); K Jig A 0t A >3 000 JT 4l (62.5%.
86.9%) ¥ T <3 000 JL4H (59. 4% .65.3%) , Hirh
FKEEWA >3 00070 T Ui 5 25 7 A G it 24 8 Ly
=15.71,P<0.05),

R 1T HUETJS A 0 AL B A B VRN 2 (00)

- % ;

an + Wi F B M P
JE T WT g AR b 80. 1 98.7 18. 25 <0.05
W7 I AT T #RIE B 2o B A L AR /N2 75 T RE AR 815 60.5 81.6 10. 82 <<0.05
SR PEB A I T 4R 15BN 57.9 68.7 2.51 =>0. 05
WA 4 0 B 1 B 2 B 5 5 7™ s SE R B A O TR 2 90D /Y iR )L 52.6 80. 0 16. 80 <0. 05
M2 A B B G L#8 B R B A Y L ) 2 A AR 55.0 79.3 13.38 <0. 05
AR B X R ILAE B R AH E 81.2 90. 3 3.39 >0.05
HIF I 1 = 5 L 44. 9 65. 3 8. 41 <0. 05
TRV AR T R B A B 1 A B R 93.0 94. 7 0. 25 =0. 05
I i T B AT A A SR 33.1 68.3 24.79 <0. 05
TRl B0 T 5 B4 32 7R R A A 49.5 71.7 10. 32 <0. 05
Sy 60. 8 79.9 8.75 <0. 05

2.3 e fFNBEOEERTFA TG
HUSK 2B 5 Bk 72. 7% (218 A).85.7%
(257 N A8 =R A B I8 A9 o5 4 0 75. 096 (225
N 87.7% (263 M), RiJa 25 ¥A G ¥ 8 X (y
4354 15. 37.15. 85, P {H 349 <C0. 05) 5 ¥ 47 5 K6 %F
%5 AR 63.0% (189 A).82.9% (248 A, k4T
PR A X 4 A7 4 Bk 67.0% (201 A . 82.3%
(247 NO W5 22 5 8 ik 2 8 LG fH 5 5
29.32.18. 64, P {H<0. 05),

2.4 FAG A XemnERERL THELGE
YA AT T . 82. AV B IR AL fE ik & 1 AR NI Z 0t
R A B G A AR BB E o, T BT, 3K
HURA G 1 TR B 32 B a4 4% Sl 5 2R I g A (37. 3 %6) Al
PR (29.3%0) s T WU . £ & A R I iRk
R m R R G 78.7%)  Hok Syl o BE A /3
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g LB 0.161 0. 055 8.478 0. 004 1.18(1.05~1.31)
MR 2 W58 R 48
Lig- el ~0. 849 0. 249 12.156 0.001
ELR K— 1. 00
x= 0. 359 0. 141 6.468 0.011 1. 43(1.09~1. 89
*= -0.253 0.152 2.761 0.097 0.78(0. 58~1. 05)
2 AR KTV %837 it 0.617 0. 293 4. 426 0.035 1. 85(1. 04~3.29)
B 3. LR SG
(g el -1.058 0.308 11. 82 0.001
S8 1 EAHL AL -0.574 0.228 6. 335 0.012 0. 56(0. 36~0. 88)
2 AR KTV 2837 it 1.078 0.312 11. 909 0.001 2.94(1.59~5.42)
iR ~0.474 0. 166 8.096 0. 004 0. 62(0. 45~0. 86)

3 itig

FE MRS 5 | A AR e S R A, TR R 2 R S i
P de Ry 7 E A UL, 3R PR O MR PR ) 4 G o T
A R A K FE 2 R 28 A e R e T % Ay S
il 1 T e 2k 25 P4, T — &R 8 o R 22 R G2 S

TR B 22 2 G0 D RE R A U I IR B AT SR B Oy D 22

LA IR 2 D) RE Z AL L 5 e A 0 AR BRI
HIRE, B 2 T A DR AR . A g i B
M2 RGHERRZ A 814 NG5 51.55%) . 5 k4
WHHAT . TEM 2 R 40 AR AR 9 2 I &R logistic [ 19



+ 380 -

VLIRTHBT BE 22 2016 4E 5 A48 27 %45 3 ] Jiangsu J Prev Med,May,2016, Vol. 27,No. 3

Sy R B AL L AR PR A B A o 2R T S B 2 R
GUAER L IX AT BE 5 IR S A o o) TR ) R R AR I ] D A
IR —A K AT E 2SR A S . ]
PR ] HE 2 1 by B 2 R G AR L X 2 [ D b
I ) B 358 v o 2 B AL 4 5 . AT 0 X B 2 1Y
135 5 B K 8 B AL O B0 22 B 5 1 B M 2 2 e
W HA AL e — 2 FAHL L s i B AL
NG IDOE s U RO S S NI RO N ]
P . ERLSE R GEH BUER B9 2 N R logistic [B] )54y
P, KR HOR — 22 A4 00 5 B 58 & G i IR Xl
AEZ N K 2l S PH AR B, b 8 TR S Bt B 5
RYUER, & AW KTV %35 57 5 ) 3105
FGUAE IR L 3k 2 IR Dy 3k 26 37 i R L O L IR A D
TR A BN L2 2R AR G A T B
AR GE AT 32 B

AT FE R R AR T T ) A ) A B A A
H T 10 DL AT S A A A P A e RO L.
WRER . WP A A B i B H AL DL SR & B
A JH B BIL 2 X B A B AR B0 3 8 B M F) 3 DI
PG R AT A I B2 2T A 1 rh G A 1 AL

Bij 1kt BEAR SCAEAR o
&5 Lk

(1] GBZ 49—2007, Hlk P W 75 2% 12 Wi br [ ST

(2] tahde . wr o 5 E LA ANG R IR R LM, Kb ¥ w2
AR A, 2007 :183.

(3] B ZEZE . el B AR T Al e 7 f 3 RO A B R A& P58 (D). R
HRHBERIRF 2014,

(4] wRiE, M. BEW A . T AR A X B T2 M2 N 43 0 &
GER M PRI ], B WIBE % Bk, 2010,31(2) : 12.

[5] LIN Y,WANG H,WENG S,et al. Occupational Hearing Loss a-
mong Chinese Municipal Solid Waste Landfill Workers: A Cross—
Sectional Study[J]. PLoS One,2015,10(6) :e0128719.

[6] MASTERSON EA.,DEDDENS JA, THEMANN CL,et al. Trends
in worker hearing loss by industry sector, 1981 —2010[J]. Am ]
Ind Med,2015,58(4) :392.

(7] 2ot AR BRIP4 . g alih bW p ol A [T ] sh 4R E
Bl ,2009,7(1) : 30.

(8] BB, WMy AHMN, 55 . R R E AU TR B0 B % e 7 1 T g
B mI]. A E A T4, 2011,27(3) - 362.

[9] BB . MR xF /N B2 >0 FC AL B 52 e K AR SE L) i AF 92 [ D .
WL A PTG R A% . 2008.

[10] M. BT 2%, i R A, 55 . 962 e R K A W Jy oL e A () .

W 012 B S RN A4 3K, 2011,19(2) 171,
R EE2015—11—11 #H4E R

« DARAE PR R e o

e E2 3 SVt AR AL S S E 1R Oe e

x| KA R F A
L I REMRFALTAFR, AW 211166;2. THR HEKEH ARER. L 223400

MEBR 7K EIEER LR G E N RS FiE

X HEBEBENBE SIBE AR LB . FARE RS EE

BEP L CRAP LR AEERRAENSHTAE. £R A 200 A WUMHE B 5 & A 5% %5 545 5 m (92..00%6) , H
WK EF SR 5 (86.00%0) « JT . B 45t 145 (65. 00%6) . F Ath ] &% 1 445 (60. 00%0) 5 2F Wy 1k B Bk B85 75 T & 7 38 VR VS e d &
(87.00%0) » Hvk Ay A 3 5k 43 Wb 0 75 %% (85.00%6) . 2% L JR V5 44 (76.50%0); MR ML E W MR D EME TN &
(46. 50 %0) , Fo v A B A7 254 (41. 00 %0 RRIERF (29. 00 %) (FHifth Ak 22 259 (42. 00 %0) s X 25 TH 8 FH 48 SR 32 Mo 2 A= 3R 43 31
g 58.00%.76. 50 % 5 L [+ 25 S AT Si it 25 L (P AE 1 <C0. 05), 60.00% A4 138 8 i B KRR 2, 18. 00 %0 14 18 18
BERIBBEF], 25 Fh R ROAE IR Sk B Sk 9% & A SR B i (96.5%60) , Hifth S S 7 A2 (95.50%) . 2K BR (90. 00%6) . 1 25 J& 1

(83.00%) . B ThREZERL(81.50%) . H &£ .(67.50%) ., Zip
T #H - 38 Bl e 4 R, SR BUA Ry it B 1k BR e 3 A kA

KGR AP WO G 5 Bl 47 15 5 WPk 2% 5%
HESES R34 M ERHRIRES B

AR R — 2R 55 T 8 1 [R5 5K 4 fih
A FAT A BT A B R R R il R L L Y

DOI:10. 13668/j. issn. 1006 —9070. 2016. 03. 53

KB R e 4 o WY A6 3 R A A o L B P

XEHS:1006—9070(2016)03—0380—03

TR 03 FL B 05 LT 25 9 B LB T
IO 05 T B0 0 0 2 B S o

EZF N XRAG (1978 —) L TLIR IR 4 40, MPH 76332, 32 %0 3 B B S e 45 B TAE

BIRAEE  EF 4 #8% , E-mail : chenyl@njmu. edu. cn



VLIRTB B2~ 2016 4F 5 A4S 27 %45 3 ] Jiangsu J Prev Med,May, 2016, Vol. 27,No. 3 « 381 -

FRMRAFHO R . Ry T i K B R B b B fE
FHE WS, T 2015 4F 4—8 A X% b4 - JF
JE T O fE E R A i B0 8 ad B0
17501,

1 X&5F&

L1 s % WK FEER AR MR AR LRHR
BrsFARE A ESFREY L Sl 200 AL

1.2 ik SRHP B fe % B 2 A ) % k17 8
A, 0] 4 N A5 ARG B B = ALY 45 40 1 O 2
W B R S Yl A A Ol X4 BT R A
R R ) B Al o VA B e o s Rl o M (3 4
Xt A5 ) B 1) 5 a1 1 55

1.3 it o # XA R R AT R AR
Bl R Excel 2003 857 i 4 . SPSS 13. 0 #4744
PEGE 437 A Fisher 8 U)8E 66 4656

2 gR

2.1 AARWER AREILEAE 200 N, B2 ALk
198 A, 4E# .20~ 4 128 A (/5 64.00%),30~ %
2049 NG 24.50%) ,40~ %40 17 A (5 8.50%),50
~ZH 6 AN (i 3.00%); LR K& 134 N (5
67.00%) . ARBE 46 A (5 23.00%) . & 20 Ay
10.00%0) s TAE4FFR : 1~4F41 136 A (5 68.00%),10
~AEH 42 N O 21.00%), 20 ~4E 4 17 N (%
8.50%),30~4F4 5 A (15 2.50%) s T.YE 54 1« 1R}
Wby 52 N (5 26.00%), RS B 36 A (i
18.00%6) AMEHE B 31 A (5 18.00%) . 1& Y« B} 9% 57
20 NG5 10.00%) . 212% 18 A (4 9.00%) . JLBHK
Br 16 N5 8.00%), FARE 14 ACH 7.00%) , il Jg
Bl B 13 A 6.50%) ., A 165 NS hnad Bk 2 4>
1Y, 5 82.50%,

2.2 HUMEBIM A AL 200 A LAY B &
A DL E 0 s O 92,000, B 2RI 5 R
86.00%, J1. BT 45 445 Ky 65.00% . H: Ath F %5 52 15 My
60. 00 %0 AN [ 25 T HLAK 1 408 405 K 2B e 25 B R it 2
B (= 78.90, P<C0.01), % 2 #l i 4 #
(100.00%), & & % (100.00%) % #&. JL &
(68.75%0) IR Bl (69. 23 %) B MK 5 4 ¥ ) 105 15 Y B}
(100.00%), & & 2 (100.00%) ® &, F K =
(64. 28 Y0) BAK , HoA B} = & A= %635 > 85005 J1 By 45
#i 212 % (100. 00 %), A BE (80. 64 %) 3¢ =, i 98 B}
(23.07 %) F-AR % (14. 28 %) B A% 5 FL Al F) 28 451 445 1%
Je B} (85.0000) % &, JL B (37.50%) . F R =
(35. T1Y) B A% .

2.3 AMERBERFTELAEL 200 AFHAEY

P Rz R B T Y A R DL LR TS Y B v . N 87,004,
A B4 W15 Yk 85. 00 % .3 L FRIS YLl 76.50% ,
AN TR I A i P TR 2 S e e A R 22 A St
B (=874, P<<0.05), M5 2LE
(100. 00 %) AMEE(96. 77 %) B i » F AR = (50. 00%0)
JLBE (75.00%0) 8 AR R 8 o W 15 I 2 2 =
(94. 4490 AR (94, 44 %) B, A& YL B (50. 00%6)
FARE (42,8500 BAIK ; 38 RS YL R (86. 53 %) L 4b
FH(87.09%) # ®, F R = (35.710%) ., I 5& &
(69. 23 Y 51K,

2.4 EEMN AFHYERE L 200 AW,
27 225 40 42 i 238 DA T 7 90 5 =, o 465026, iR
RI7 254 R AL, 00 %6 RIS Ry 29. 00 0, Hofih fk 2% 25
Yk 42.00 % AR ZFEHITE B 5] L AL 22 25 ) 2 fi R 25 7
A G258 L (P =14. 02, P<<0. 01) 4 i 314 75 77 Y
g BF (70.00%) . 4 B (67.74%0) % @, A F
(25.00%8) i Bl (23. 07 %) AR 5 1 filh R 1 50 )L R
(62.50%) ALYLRL (50. 00 %) #5 , dARF (5. 55 %) | il
JERE (7.69%0) B A 4 fil b R AR T 25 W Bk R R
(100. 00%) AP Rl (64.51%) &, iz % (o) i #
(22. 22 %) B A 5 B2 ok L Ath £k 2 265 9 A1 B (64, 51%0)
&4 B (55.00%0) B, &2 2 % (5.5500). JL#
(12. 50 Y) B A% .

2.5 X& HERFIKBREL 200 A X .
T 7 FH 58 A1 4 42 ik & A= 28433l 2 58..00%0,76. 50 %
A G (=14 71,P<<0. 01), #fih X £
YL (85.00%0)  F AR = (78.57%0) % &, Mg #t
(7.69%) JLRF(31. 25 %) B AR 5 122 fk 7 2 FH 2 41 2% ik
o BF (100.00%0) . f£ 3¢ B (100.00%0) % &, W F
(61.53%) 14F(63. 88 %0) Ak,

2.6 EBZKAERKAL 200 Ah#i @B ERER
I W R SRR BT R A R A R 60,0004
18.00%, H B & HHREEFE K& KHEFH
(75.00%) BH(71. 1520 8 v - g BL (7. 69 %0) . F
AR (28,57 6) B AIK;  8 HR H o KB BAT K AEF L
B43.75%) N RF(30. 76 YD) B i . AR E (0) LA R
2. TTY) B

2.7 “ZgEBIVAE L ARG Hem 200 AP =
BEE R b X A= B 1y B8 52 DL Sk B sk 9 R R R
.4 96. 5% A5 A K 95.50% , K HR A 90. 00% ,
T8 IR 83.00% . B A LI REZALN 81.50% , A &
ALK 67.50%  ANRIEIR & A F ) 22 5 A et 2E B
M (5" =95.67,P<C0.01)), BRABIFE A 4 F AL
KRR L2 %E (38.88%) LB (43.75%0) . F R %
(57. 14 %) H X B AIK A1, HoAth B = 45 i R & A R 1
=>60%,



« 382 - VLIRTHBT BE 22 2016 4E 5 A48 27 %45 3 ] Jiangsu J Prev Med,May,2016, Vol. 27,No. 3

3 itig

A A K B W K LR B B A AU 1 8 0 K AR
R R B RS Y R AR R BT SR R AR
RUANBL I 212 % e 5 X SE R AR SR R, T AE
WERA —EXFR, G0 EY LB G E D 2K
SRR i YR PR B e H LR SRR A 241 Z 4
AT B R A P L 51 1% By P R AT e R TE
S BRAER NN T 2 MR ET B0 5 84. 6% 2
CPREAR T IR A B, A0 R AR, B
0. 004 mL #5447 A £ BUF R 9 5 (HBV) 1/ 1M 8k v fiff
Z A Y s w HIV 5 G i 856 28 45 1M ik g HIV
b3k 0.3 %0 s BN U 4 9 B (HCV) ¥ e (14 B8 4%
ity HCV B EL% R 1,806,

A P B TR B IR T g A R X 2R LR A 2 ik
RWH R, Bt X LHL .C BENIEFR TR
Rk T IR FARE XL Nl 7.3+
TEFAREA SRR R Z 5 X s, A
SCHRIRIE U0 A R 7R C OB LR #R4E 2 h, U 454F 32
X LIRS St i s A RAERIRE 6 52 . K
N ) 2 i T X I A R 7 AR S 0 F R SR B
ML Bhad B A S MO BN SEYY L U T SO A
FE X Xt i SRR A CAn L B FROIR IR 0 R S P
AARBRER G, LKW HELBR P AN AA
S UL AE FH L Ot HIR I 266 A58 R0 it 2 0 B A 5 5 1 ) 3
PE . 5y 5 Bl K i A i, A HGE oR L AP R 2
FI 2L A2k B 2 51 i R R 0 R UTE B k4L g,
B AT A B R AR L SR MR

Jigg A7 25 AT — o R S . PURE 259
KRR AN EE 7 . 5y 0 B 0 B &% L o1 S 1) g
vy TP 28, B0 28 7 A B A B CBUEE R . 12
Je KB E AR 5980 W E I A5 Ak YT 2 o vk 61 T
IS T B A AR T A rP U A R ik DR R 43 7
FIRIT IR A 24 h N 2140 Oy (B AL DR R S fi
BRE G VI A s Y i fE . HE PR R BB
B3R [ CHB 43471 % A0 7 24 Wy 42 ol 1 £ B i AH OC
HIRTMAZ 82 — B E R B i, =
P AMIE 5% 25 SR % B, 78 T o B ek g 24 4 1 o AR L T
R IR B B & A B MR ORI 8<% T
W Y 2 19 23 S s T AR & T T I 3 Bt PR 25 4 Bt
ETEICINYEZE 0N 1 N ST ISR BT N
PN

AR LR R P 3k B OK CRIR K AR
FE IR LB B D RE = AL A 4 AL RE R & A
I T AE SR K CBORERAE 2 00 % % BE
Kom¥t e femm A, RS L E . ZL A
BUIRF IO R BORAS . AR WA A 602 1P 4

BEWNKIERL R R AR BRI A T 7
3R B ey AR B = BEE AR By 51 AR % 57
EAURL A P B RS RAEAR B KA
25 LRI L I A bR o TR OE S e Bl %

TR Ak PR &5 105 BE T - 2 By 1k PR HR LY % 8 T U
MLY% 1 50 ) AT S8R It 3 7 o T 7 0 2« B A
Shps N B LR AT 23 M6 ) I T A 8 A A e
WO IBTHEAT B R s LB A N 34 Dy B A T A R e
N AT A WL 04 1 8 T G sl 75 4 fi 4R 58 22 1)
B2 R4S b I PUA 2 fioh o 00 250 R BB 4P 15 it . A BIF 5
IR BULE A ¥ By B R 0 . A 6200 ~ 68 V0 R BLAR 1 02
AT LR G A, B M AR LV A TR N T
FE T 0 )5 R MR R AR 50000 . .
LHEATIL T I SR AR G Y ER A R )
ST PETY 7 i AN 22 4 2 I U A AR A
A AR B0 1 10 AR KU . A 2 5 A DG 4R Sk
KA 12 W 510 S 7 I 2 B A R R A 45 A A Bl 9 L
o ol A AR RG2S L 5 JXURI A FRLAR 25 B 4 Tt o 7R IR
5548 7 L L BT AN BORUAT R G A 7 HLAR 10 m LA
P e Sk A R D B AR AR R L AR
ATHREE S A5 I W 2 9 Bl X, 5 Ak e
2Pyt L e BT B B 1 B R TS A B B 3
MR . $ A A AE AL YT 25 W C B 3 R R L e 4
YR L BC 24 . B5 1k 24 10R0 55 R0 . 5 4E 52 Be N R v
FE MR T .

2% 3k

(1] R RGVLRIEK . B . TR 2 97 R #4500 1 5 IR % B 4 x5
[J]. Ay B 24 %5,2006,41(2) . 166,

(2] &M 250 2 B I RS 1 & A 5 R0 0 ) R A AT 52 LT ). 4 B
WF5% .2005,19(16) ; 1440.

[3] M, om0, 0336, 5. B 5B M3 05 1 fa I R 3% &
Bt #) 7. A Bl J 35 ,2002,37(7) . 532.

[4] BB ZRRICUSP MBI AEE SHirmlT]. SR 2 1Ag,
2011,27(12) :1889.

(5] JHASCHE . FhBELr, i . 45 X S F AR E Lt L HURS B M
Fmg[J]. g %A . 2004,39(12) 1 23.

[6] RFE.LAMEEICU B8 WL & F 44 S5 o [T . 5569
Z475.,2010,16(8) :110.

L7] BFHI BRI T3 M 5. 340 W A 4 - & A & 30405 15 20 1
A [J]. e B2, 2003,38(6) 1422,

(8] HLBREE . SRR 4, 0Ha. B - b Jgd 1k 97 25 9 09 B 37 IR 5 % o
[J] A B 2 75,2007, 7(1) + 9.

[9] B, DY, 73 HIV 0L 2 88 K By 4r i 58 i [T ], 5555 0
IR EE 2 Be 24 . 2010, 31(14) : 2285.

[10] BRLLAE. ML % T4 A B HIV (BB L) ], ik 25 9 B0 2o 35
2009,26(4) :69.

[11] a2 A2 b 4 BRAL By 47 BF 5% 3F e [T, 97 3 BF 5. 2004, 18
(11):956.

KRB 2016—01—15 %KM



