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Rapid detection of Neisseria meningitidis by combination of loop-mediated

isothermal amplification. nucleic acid cascade invasion and gold nanoparticles
CHEN Yin, GE Yi-yue, ZHAO Kang-chen, CUI Lun-biao, SHI Zhi-yang, ZHOU Ming-hao
Jiangsu Provincial Center for Disease Control and Prevention s Nanjing 210009 ,China
Abstract: Objective
(N. men). Methods

To develop a sensitive and specific field test method for detection of Neisseria meningitidis
Loop-mediated isothermal amplification (LAMP) primers and invasion reaction probes were designed
based on the conserved regions of ctrA gene. After LAMP amplification, the amplicons were detected by cascade invasive reac-
tion and nanoparticle hybridization. After optimizing the reaction system and conditions, sensitivity and specificity experiments
were carried out; the results were compared with those by Real-time PCR. Results The sensitivity and specificity of cascade
invasive reaction and nanoparticle hybridization for detection of LAMP products were the same as those by capillary electropho-
resis. The sensitivity of LAMP-cascade invasive reaction and nanoparticle hybridization assay was 10 copies of DNA molecule/
reaction. No cross-reaction with other pathogens was found. In terms of clinical sample detection, LAMP-cascade invasive reac-
tion and nanoparticle hybridization and Real-time PCR were of good consistency. Conclusion The LAMP-cascade invasive re-
action combined with nanoparticle hybridization assay developed in this study was sensitive and specific for detection of
N. men, which requires no complicated instruments and is suitable for low-equipment setting laboratory and on-site use.
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1.3.1  FE AL BB R M 4 . 2 B Roche 24 H]
MagNA Pure LC 4 A S #% 2 2 BUXFT MagNA Pure
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N. men-FIP  LAMP #3514 CAAACACACCACGCGCATCAGATCTGAAGCCATTGGCCGTA

N. men-BIP LAMP TN 5149 TGTTCCGCTATACGCCATTGGTACTGCCATAACCTTGAGCAA
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N. men-UP A YN AT R CGTATAGCGGAACACAAACACACT
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IKUER 0. 053 AN [6] J7 ¥ 9 — Bt LL B8R Kappa K
5, Kappa (H>>0.75 H—HHKE.
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WAERTT . (0 LAMP i 4 S5 ) 8 7 2 5 o
2 FL UK S B AN AR T ok S B, B AR AR U 4% ok
BEAE AL w5 e B CF5 3 R R L ZE W . SYBR green
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WE: BN i Wm/&cmenin 15 5388 [ AH O A A JE 2 5 RNA (IncRNA) 78 fifi 25 4% F 2 A0 A I 28 4% 41 i (PBMCS) H (%)
KB LHEIRE L, ik SRR AT R R B S AT 18 & & 50 i, SR AR A0 J Il 43 55 B0 4% 40 i
FEEL RNA, R A mRNA I 5 53 B .GO Fl KEGG pathway 43 HT . 07 %6 il 45 % 8 % 22 7 %8 89 Wnt/B-catenin {7
SIRAEH I IncRNA, L3 B 56 5% 5 2 PCR (qRT-PCR) £ AR A& I A 5& IncRNA 38 3k (9 A8 1k 1% i Fl 4% 41 FE R A9 Wnt/B-
catenin {5 TGN . R mRNA B ILKEH 22 7 R B 1 IncRNA 4 487 A~ Horp Ll 2 756 4>, T 1 731 4>, @it
GO Fl KEGG pathway 43 H7 i & Wnt/B-catenin {5 5 i [ i& 18 HH 3¢ 22 % & 35 1) IncRNA FR255266, NONHSAT006952,
TCONS_12_00020446 fifi —#+#¥r. REAL TIME PCR il 25 5 & 7 , 55 15 & 4 B2 A B, 25 4% 4T o AR 8% e & A1 8]
PBMCSH IncRNA FR255266, TCONS _12 00020446 3 ik W 3 F+ & . H 7F Bl 45 &% & #% B if — 2 LM, fi IncRNA
NONHSATO069527F il 25 #% 5 & v 5 28 W A1 5 25 M AT v 0 AR SRR % 25 R 45 4% J8 3 Wnt/B-catenin {5 % i A ¢ mRNA . TCF,
GSK-38 #l B-catenin [ XX B EF L. UL L EZRFHAERIT¥E X (P HY<<0.05), &it FHEEELEE, ILEN
Wnt/B-cateninfs 5 8 i A2 4H 1Y — &R 51 IncRNA ?’%J_Ziiﬁ%’” b, 2 3E — 25 PR 90 AL S5 B0 i A W 2 D e S H 4y
ML T K AR A 25 42006 1) 26 ) TS 38 W KOS R I B A 1A B

SR ML ALRE s K BEIE S D RNA; Wnt/B-catenin 52 B ; 2E WIFR 0 W
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Expression and significance of Wnt/p-catenin signaling pathway-related long

non-coding RNA in peripheral blood of patients with pulmonary tuberculosis
SONG Hong-huan, LI Guo-li, LIU Qiao, SHAO Yan, CHEN Cheng, ZHU Li-mei, LU Wei, LI Yan
Jiangsu Provincial Center for Disease Control and Prevention »]iangsu Nanjing 210009, China

Abstract: Objective To investigate the expression and clinical significance of long non-coding RNA (IncRNA) related to
Wnt/B-catenin signaling pathway in peripheral blood mononuclear cells (PBMCs) of patients with pulmonary tuberculosis
(TB). Methods A total of 50 patients of initial treatment of pulmonary tuberculosis, 50 cases with tuberculosis bacilli infec-
tion and 50 cases without tuberculosis bacilli infection were selected. Peripheral blood were collected, monocytes were isolated,
RNA was extracted and subjected to mRNA chip assay. The differential expression of Wnt/B-catenin signal pathway-related In-
cRNAs among tuberculosis patients were screened by cluster analysis. GO and KEGG pathway analysis. Real-time quantitative
PCR (qRT-PCR) was used to detect the expression of related IncRNA and the activation of Wnt/B-catenin signaling pathway in
each group. Results A total of 4 487 IncRNA expressed differentially on mRNA chip, among which 2 756 were up regulated
and 1 731 were down regulated. The differentially expressed IncRNA FR255266. NONHSAT006952 and TCONS_12_00020446
related to Wnt/B-catenin signaling pathway were screened by GO and KEGG pathway analysis for further analysis. qRT-PCR
showed that the expression of IncRNA FR255266 and TCONS_12_00020446 in PBMCs of latent infection tuberculosis cases
were significantly higher than that of normal control group and further increased among tuberculosis patients; while the ex-
pression of IncRNA NONHSAT006952 was significantly lower among tuberculosis patients. The expressions of Wnt/B-catenin
signaling pathway-related genes such as TCF. GSK-3BandB-catenin were significantly increased among tuberculosis patients. all

differences were statistically significant (all P<C0.05). Conclusion The expression of a series of IncRNA related to Wnt/f3-

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 002
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catenin signaling pathway changes significantly upon tuberculosis infection. Further exploration of its biological function and

molecular mechanism in tuberculosis will provide a new target for biological warning, diagnosis and precise treatment of tuber-

culosis.

Key words: Pulmonary tuberculosis; Long non-coding RNA; Wnt/B-catenin signaling pathway; Biomarkers

R 8 W SN ) R B N A/ S L o T
RN 3 P PN i TGN R sl |
(Mth) JRYLF Ny 44. 5%, HHh 2 5% ~10% M N &4
It 235 %995+ 3X T R 5 9 A BILAR PN 5 4 328 T e A5 AN T
BB PIAH G . BB 2 00 LB S N 2R RE A LBt
G, 45 25 T HOH 2209 G 1k kAL, 3 26 G s 3k kAL
il 5 SR 0 Rk PR A B R . Wne J& — 25 4 I B
EA L AW S W A AEE . Wnt 55 3 #%
FEVR 45 2 A0 M 1 5 B R e Ak LR R A O Ih R A R
WEZEMERY . KRB, Wnt/B-catenin {5 5 il
S5 T AT A & AR & RS S Y TE i E
UG5 B BF5E & I Wnt/B-catenin {5 5 1% 72 7E fifi 1
I A4t L e Rk g v B A e AR . LR BE IR g
i RNA(long-non coding RNA,IncRNA) f&— 255 5
ARKFE=>200 nt A ELIEEGASEE A A RNA L {H 83 6
Yoo i M L S 5 5 S R SR KCOE bR R R R
K RIS B, IncRNA 2 5 £ Fhg i 10 &
K SO A R 12 W R Y BT R W pR e T
H AT IncRNA 55 254055 A8 ¢ M 0 BiF 5% i Ak F 76 e 25
BB, A58 B 76 8 i 52 B 2% % % # PCR (qRT-
PCR) $ A K W Jifi 25 4% & & 50 J8 i 50 A~ % 4i Mo
(PBMCS) 1 IncRNA 335, ifi ¥ F¢ 5 IncRNA £
SEREIR Ay F ARG, B 5E L A5 RS 0 A DG M L IR
TP A S5 A% R ok B P A ) B X, — T T RE S
SERZAT B R D02 7 B PR T SR AL TR, o) —
7 T Ry S5 A% B IR T A Y LB

1 #MR5H%

1.1 R 258000 A4l I4E 2016 425 H— =
2017 4% 5 J FILI5 8 1% Y s B5 e 25 1% BHE B 1 25 1%
VIR TR B R 50 Bl AR A0 I R 2% 20 40 7 24 %
SE o 28 B A% o AR TR Bk TR 43 B8 SR 45 A A BT B
MR 2005 4R A8 I 2 25 (i IR 2 97 T W CA5 800 3 ) )
LW, R EA L BRSSP E T B S, TR
SRE PG R . S5 AT TR R e A (R 0 A A Il A
A%, 4 IGRA(T-spot) 2 K I 46 5 Ay 45 A% FF TR B e %
I 50 M), fd Bl X B L[] 00 AG IR A, &8 IGRA
(T-spot) A5 I %6 5 by JF 25 % FF BRI e 3, 3k 50 il
DLl 3 T AF S 0 22 R ¥ g it 22 i L (P H Y
=0.05),

1.2 XALME HERAMEE AT KRR
FHE A BR 2> Fl 5 Ficoll ik I 40 M 43 25 W W A 35 =

Sigma /A #]; Trizol, Super Script [l Platinum One
Step %t € & PCR System 7| Wy A Invitrogen 2%
Al DX B985 i PCR &% [ 35 [E ABI 2 #],
ATL B W) 22 4 0 [ Thermo A A CO, 15 3% 46 g
FH Thermo 2\ A

1.3 Zi&

13,1 FRACRE SREVFFR M LRk 5 mL W4T
EDTA Hu&e s, SR 4], A 3 f5 A FLLr 40 i ¢
fif i, BB ED IR A), = R 5 min., 3 000 rpm &0
5 min, W Fi., 1 mL WAHMERBK,. RRE
%, 3000 rpm B0 2 min, W E, & H.

1.3.2 & RNA #2 8. &% ] mirVana™ RNA Isolation
Kit (QIAGEN) $2 Bt Total RNA, ¥ 15 W 45 4 , 25 3 .
10 A5 AR A B 515 UK 10 ming JITA[RRFR
FAff, 10 000 gB.0 5 min, B LI, A 1. 25 AR
100 % S S i e TR 5 » i Al kA, 10 000 g0 15 s, il
A 350plL PE 1 IR, 10 000 g B0 15 s Y%, fillA DNase
I 10pL 1 Buffer RDD70 pL., % & # & 15 min, 500 pl
Y 2~3 WL B0 5~10 s, PR AEAE 2 R, 10 000 g
15 s, FEad JE WL B0 1 min, AL ATA 100 pL
95 °C R Y PR LR 2 Tk 5 ey 7 3 50 30 s, WiUAR Total
RNA ZH 1) EP &, 80 ‘CHAAE, & .

1.3.3 mRNA & H # M. % A GeneChip Human
TranscriptomeArray 2. 0 b5 A, ] IncRNA 2 35 48
DL, ¥ 6 A AY RNACLL RIN=7 H 28S/18S
=0. 7 FlE RNA FE GG 8O 97 G RE 5T 5 5% o
FRICH cRNA B, 1T A LncRNA F51 V 2 42
22 (860 K, ARAYSTAR) H A5 33 0454~ LncRNA Al
30 215 4> mRNA RE (AR 872 545 B R
il 4 0O . 24585 X BES PR U L [ E . DNA B3
HH S . >R Agilent Scanner Xt 4% 28 45 W5 1)
O R A BN R A R GG 1 S (R R AT RO A
EREEE L 0E . JE4T PCA 208 VRS H . GO 43 #r
J pathway 737, i 1% 2% 5 & 18 B9 Wnt/B-catenin {7
&4 IncRNA,

1.3.4 #a & PCR KUE . AR A il &5
W HE 5 Tagqman 514, 1 £ 45 A BRI 1Y
et B X BE L 25 B FT T AR Rk e 3 R M 45 A% 1 IE AR
% 50 B, 97 K AR A K UE 55 55 # 35 Wnt/B-catenin 7
SIAEN IncRNA 585 W B MHE X, 2%
Pubmed % 8 J& h € A B 3 A &% A R 7 5, H
DNASTAR # 4 i 47 18] 8 4 43 B » 18 F R <F X8,
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i PrimerExpress 3. 0 3 {4 43 %l & it 51 ¥ 5 #
B, 5l A S BigE T AR ARARA S
W, HP R ER 5 AR i K 6 & BT FE A FAM, 3 i

Hhrid 2t BHQL. 519 5441751 3k 1
Jrw

R 1 SEHE RGP FIRE T EI A TAR R

Gene

Primers/Probes (5'-3")

Final conen. (uM)

FR255266-FP
FR255266-RP
FR255266-PROBE
NONHSAT006952-FP
NONHSAT006952-RP
NONHSAT006952-PROBE
TCONS_I2-FP
TCONS_I12-RP
TCONS_I12-PROBE
B-Catenin-FP
B-Catenin-RP
B-Catenin-PROBE
TCF-FP

TCF-RP

TCF-PROBE
GSK-3B-FP
GSK-3B8-RP
GSK-33-PROBE
GAPDH-FP
GAPDH-RP
GAPDH-PROBE

AACCTACAGAGGCAAATCC

40

CCATTAGCTTAGCATCTGTCG 40
FAM- CTGTAGCCTCATCTCATGTGCT-BHQ1 10
CGCAGCCCTGAAGAAACTAC 40
AAGCTTCACTGTCCCTCCAA 40
FAM-GCCGGCTCCTTTGAAAACAGGTCATAT-BHQI1 10
AGGTGCCAGTAAATGTATGAG 40
TCAGGACTGGTTATGACCG 40
FAM-AGTGGAGTAGTGCCTCCCTGGT-BHQI 10
GCTGCTTGTACGAGCACATCA 40
TGCGTTCCACCCATGGA 40
FAM-ACACCCAACGGCG-BHQ1 10
CGCCTGAGGGTCCGAGATA 40
GCACCATACGGCCAAGCT 40
FAM-CGCGACCCGAATTGAGAACCAAGTAATGCGTCGCG-BHQ1 10
CCCTCTGGCCACCATCCT 40
CCCTCTGGCCACCATCCT 40
FAM-CCCTCCACATGCTC-BHQI 10
ATGGAAATCCCATCACCATCTT 40
CGCCCCACTTGATTTTGG 40
FAM-CAGGAGCGAGATCC-BHQ1 10

SRAEH DKL 73 15 S0 JA I A A L 4R RNA #E 2] GRS AR SR B G . A AR AT WA 4L R (= 6)

17T qRT-PCR Sk, R — %9 8 H Y B, 5l
Y BRET IR EE UL 1. R 10 pL SRR &R L R & B
R 2, 9w m PCR W 4 F:52 °C 10min,
95 °C 5 min;95 °C 15 5,58 C 40 s,42 PME#H ;25 C
5 min; T 58 CiB KB Bk M 2 6155 . FIr A A i A
6 MEEFL R GAPDH H NS . AR 45 17 I AR
ABY Ct Al AHXS E & 24 qRT-PCR 45 2% #1773 #r
DL H AR R A Rk i (— AACH EoR £ 4 PBMC
FrAs rh B Y 2 B Y 2 38 AR B AR AR I O

L4 sitadr Sl R SPSS 17. 0 #4417
GiilFAb B B R DL ot s ROR L PIREAR BB ¢
K. Z A A HE R ANOVA BALR 2 7 22 507
LI P<<0.05 NZERAGIFEXL,

2 #R

2.1 Mathbmg R

2.1.1 A& 2H IncRNA ik . 45 5000 i 8 24 58 1 4
PR A R A AT AR R LR 1, S A
e AT F R 9O R B R4 L AR S T M, BUE 8

P8 D6 58 B o3 A 5 7 BOHE X BR 1R 4 L U O BR
RoRZn B E S AT E. BBl W In-
cRNA 73 A 1 &0 - X il 4l B BRZH L Y Bl O il 45
BB EH .

P A Hik I A
B T 7111

|||||| o

S1S283C1C2C3

AN ARE S BAKE; CoHUS K
(C1.C2. i g5 ¥ B H FEAC, C3 . 5 AL HE A
B 1 R RS A by
2.1.2 IncRNA FiK 25 F 408 OF Jili 45 #% 28 3 41 i
BRE X HEZH A0 &) I 2% 40 i IneRNA F ik w17 b
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B, HhERME8E 2 AU LLHESASIT¥E
N (FC>2,P<0. 05) i}y 25 5 Rk 1M IncRNA, It
K25 2K 10 IncRNA 4 4874, Horb Fi 2 756
AL L7314, WA 2,

2.2 A ML EF N @I GO Al KEGG
pathway 43 # $& 75 #B 4 25 5 R IL 1) IncRNA fE B
LB AT B8 5 Wnt/B-catenin {5 5 1l #% 3% 12 41 ¢,
WE 3, NZES&EEFR 10 4 Wnt/p-catenin 5 5
i R 7R AH G IneRNA 3% P B 3 AN 41 N 22 = /)
M4 6] 22 5 % K AY IncRNA 43 5] J& : FR255266
NONHSAT006952, TCONS_12_ 00020446 JI J& #f
— a1

KEGG
Leukocyte transendothelial migration

Fc gamma R—mediated phagocytosis

Wnt/B—catenin

epatitis C
!atural killer cell mediated cytotoxicity
Focal adhesion

steoclast differentiation

egulation of actin cytoskeleton
!!agosome

Tu!erculosis

Chemokine signaling pathway

-8 -6 4 -2 0 2

- 4
N -
o]

log2(Fold change)

2 R RS 22 5O T IR

GO Biological Process
inflammatory response
small GTPase mediated signal transduction

cytokine—mediated signaling pathway

m .= O

mitotic cell eycle

nterspecies interaction between organisms

Innate immune response

platelet activation

lmmune response

ood coagulation

MAPK signali th 1 ducti

signaling pathway signal transduction

T e

L 1 1 1 1 J L 1 1 1 1 J
0 20 40 60 80 100 0 20 40 60 80 100

Transcriptional domain coverage(%)

Transcriptional domain coverage(%)

B3 GO Ml KEGG pathway 43 #7145 R 4011 &

2.3 & IncRNA FR255266, NONHSAT006952,
TCONS_12_00020446 £k oL EAL 5 ARG (8@
X AR HE . IncRNA FR255266 75 AR e 3 40 32 3k
T (P<<0. 05) 5 H S5V AR IR Y & 4L L L 761 3
Mg R EA PRI E LA P <
0.05), IncRNA NONHSATO006952 78 ¥ 1K & s % 40
R IA AR WL 2 A AL TR I Bl M i 2 R R A R Rk
BE T, M IncRNA TCONS_12_00020446 7F ¥ 1k
TR 2RI I Bl 1 il 2 A AR A A B Rk WA T e
(P {l¥7<0.05), WA 4,

2.4 & 41 Wnt/B-catenin 15 % il ¥ 48 X mRNA
TCF, GSK-3B #= B-catenin # & ik R OLE #
PCR ¥ K1 TCF, GSK-3p il B-catenin iy mRNA %
iK, S5RGBT B, 3R Wnt/B-catenin {55
I B A OC mRNA TE VAR J2% G 35 4 F0 T 2l 2 i 45 2% AR
FH R FREEETE P EY<<0.05, WWE 5,

EZANT IR
EZZA R IRl
O 25 R
80 4 *A N
Q *
o -
a 60 \§ ; \ §
-ﬁkﬁ 40 N E‘i?é‘.;i 3 \
= NN ] 3
= N 5 v
" K]+ A 7
£ \ L 7
= 20- ‘ R 7 \
z 2 ] 7
~ 7 g::.‘::: Z
\ FN 7
7 N 7 ok \
0 N TR
.

T x 54 L, P<20. 055
A 5 EGT RS F A L P<<0. 055 T [E ]
B 4 & Real time PCR Kl Wnt/B-catenin
{5538 B A ¢ IncRNA A9 ik
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X iEZg
ARG
1007 == 4% B8 4 4

RNAFXTFRAH(-AACT)

GSK-3B B—catenin

5 & PCR LA Wnt/B-catenin
15538 A0 G mRNA 9335

3 itig

EA KREAFFIER R Y], IncRNA 5 A2
G 00 2 A TR DA 54 L IneRNA A 5 1 26 W 8 14 3%
K e 3B UL ER, W] S B2 Fh OB 09 K A OF 5 L BUS %
PIF S, AR IncRNA 33 B 1% £k ] 51 42 HLAAK 52
PR, 512 A SRR KR DA, 0k
AF, IncRNA 7845000 & A & e o A8 v i 8 45 4 T Al
TGRSR AT E . s 7R . IncRNA 7£
TR M 5 A% TR IR L I b S R 3K L 7R IneRNA 7]
e 2 5 AR 25 R DR IR L 1 4 T R YL 0 Fu
GRS R R G S S R E mE . A
— 2% IncRNA F4 £k,

AW Kk B, 45 B FF R R S, LR B Wnt/B-
catenin 15 5 18 I & 72 % i) — R 51 IncRNA F£ ik &
A 5 3 AR AR L AT 5 B0 Wnt/B-catenin 5 530 B 1G 1L .
P SCHR A GE , Wit {5 5 2 B 42 v] 3l i A e I
N HEAE PR 1 2% 3K 28 Ak, 8 0 BIL AR A TR R 5 R o R
FF B 5 T M Bl B R M R, 4kl A — RS
S AR M 2 5 RE R T I R £ E 25 A% T
MIRF Sz g R & . XA TR S Wnt/B-
catenin {5 5 38 % P 15 2 E S N A 5 5 W AL 1 AL
TR BE A, 72 4 NF-kB. 1/ % . TNF % — & %
BNy F AR SR AR ST IE S L 5 IE 6 B4 H
S50 KT T W AR G 3 Ah A I PBMCS ' IncRNA
FR255266. TCONS 12 00020446 % ik &% 3 7+ &5,
HAENG 45 #2835 b it — 2 L, i IncRNA NONH-
SATO006952 7 fiti 45 #% 8 # h 8 35 B& AR I 523X JLFp
IncRNA 55 25 1% B 8% G A0 6, H 5 25 8000 & 9 A ¢,
H AR TR AR AT B 45 R TR R e R R T AR
T R AT .

25 b B R S ALK N Wt/ B-cateninfi 5

il PR AR M S — R B IneRNA F ik & A4 & 7281k,
BE— ARG A G5 K T ) A2 W o D e S oy 1AL
il P S 5 A% 112 W BRI S BT L A

S % ik

[1] WHO. Global tubercpLosis report 2018 R]. WHO, Geneva,2018.

[2] Zhao L, Sun Q. Zeng C, et al. Molecular characterisation of ex-
tensively drug-resistant mycobacterium tuberculosis isolates in
China[J]. Int J Antimicrob Agents, 2015,45(2) :137-43.
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miR-21 j#xk EMT i #4255 ) F9d i f= 22 952

TR AR AR

1. AMERKFALETAFRE, T H HN 2210002, F M T & BR8] F o

WE: B BT miR-21 X HepG2 41MZ 22 10052, 3% 1 miR-21 #0500 F1 BH o4 2 B 43 5] ik 38 HepG2
#H L, qRT-PCR 2 K5 I 248 ff P miR-21 192235 5 Transwell 5256 K 0 4G 0 28 Hd 119 4= 22 8 ) s Western BRI EMT AH G 48 47 -
E-cadherin, Vimentin #1 GAPDH AR B HL . ER  SHMEXEAM L, M6 miR-21 3Rk /5 . HepG2 4 il (/) 17 28 5E 1
T %, E-cadherin 2 1 &5 K ¥ L F+, Vimentin 2 [ £ B K TR, &8 MM HepG2 418, miR-21 A L) 38 i3
EMT i) B2 52 Wi 40 i {2 28 . 7TV 0 PO R A LR SR M G 2 FAE W 2 b ik %1& — 5

SESRAA KPR BN RNA-21;5 b 7 a) s 1k

HE S ES R37 MERARIRAD : A X EHS:1006-9070(2018)06-0616-03

miR-21 promoting the invasion of hepatocellular carcinoma

through epithelial-mesenchymal transition
SUN Ke-man” , XU Wen-chao
" Xuzhou Medical University, School of Public Health ,Jiangsu Xuzhou 221000,China
Abstract: Objective To investigate the effect of miR-21on the invasion of liver carcinoma HepG2 cells. Methods HepG2
cells were treated with miR-21 inhibitor and negative control, respectively. gqRT-PCR was used to detect the expression of miR-
21 and Transwell assay was used to test cell invasion ability. The expression of E-cadherin, Vimentin and GAPDH proteins
were detected by Western blotting. Results Compared with the negative control group. inhibiting the expression of miR-21,

the invasion ability of HepG2 cells decreased, the expression level of E-cadherin protein increased, while Vimentin protein ex-

pression decreased. Conclusion In liver carcinoma HepG2 cells, microRNA-21 can affect cell invasion through EMT process.

which can be used as a molecular biomarker for further research on the occurrence and development of liver cancer.

Key words: Liver cancer; miR-21; Epithelial mesenchymal transition (EMT)

EJFJ%EE@E%L%”%%M% G3 B B, O B AN R
YA A3 Ak S ARA T N e A RN (B Ak 7 Y S 1 R
il,éﬂslﬂﬁzwﬂéi% RE 7 19 W I8 5 i 9gg 1 e 7% 9% T A
St b A A CEMIT) At 2 fith 988 240 it £y 70 28 4%
FES . H T AT 40 M & A2 EMT M 51 % BT 8 /Y f#
B VF 2 QA 0102 P R E 5 B T 0 126 0 35t 4% 27
B ek s, Hod s T RNA (miRNA) 1E F i 98 ©
BB F S miRNA J& T PR MR 4 65/ RNA,
A 21~24 PHREH IR SEEE A 37 UTR XAy 6l 5
Be Xt & HE AR W 2E AR, L5 o 09 & A= L R e % YDA
O BE AT LA 45 98 5 RIVE H L A m] DA 48 40 9 ik R A
™. miR-21 J& H T2 A — Fig 36 A miRNA,
LS8 3R IR R R S IR 20 MY 3 5 L 4 b R T o
R B WEAE K BTE R A0 miR-21 FaE £k,
HIF 8 B I8 N miR-21 W K W 58 B #iUs

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 003
YEE R - PIMITIE (1997—) . & T H N AR A 7R3,
BIRAES 15 30 . E-mail : 386790899@ qq. com

A5 HRR miR-21 BATAE BT A0 5 00 LR W o
SEWRTE T . AR B AR THI S miR-21 /9 R IK XS
JIFE HepG2 4l i 4R 2% 1 B9 52 1

1 #r#F 7%

L1 #miefe XA e HepG2 4 g th g 5t BEFL K
2R BE B P AE UG E WG 2% DMEM. K5 35 W %G 4 1L i
W F Gibeo 24 ) (35 ) s RNA 42 BUL ] TRIzol 1y F
Invitrogen 72y ® (3 E); RT-PCR i 7 & W T
Promega /A7) (ZE ) ;miR-21 1 U6 5|4 T4 K Ik
K2y &l W H) 7 (miRNA inhibitor) #1 B 1 2 B8
(negative control, NC) g F &i {8 /A 7] ; MaximaTM
SYBR Green/ROX qPCRMaster Mix Il F Fermentas
Nl (s B g ) s EMT 45 & ¥ 31 & E-cadherin,
Vimentin I F CST A w] (3£ E), GAPDH $i ik F
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Sigma A F) (3 FD)  HUR S Y g bric — P T3
P /N

1.2 @l ifa® P HepG2 1L LL % 10%
G- ML ) DMEM #5352 31 37 C.5 % CO, ¥ 3% . #
FUIHAAZ A . 300 550 b BT — K, 6 L AR 42 B i it
2 T, O A 3 IR 240 % R AR KB 6000~ 7000, 2 IR
UL IR R AR R/ S S RIE S SR E
20 min JFAIA 6 fLARTPIRA] . 6~8 h J5# i H FLEE 57
W48 h JF W EE AN ML, LA 5 SL SR IR T .

1.3 FaF k28 PCR # (qRT-PCR) M £ miRNA %
wAKF ORIREIALERAAA T Trizol BUHRIHRBUE RNA,#%
R & P A 5 e FH 7900 St iE & PCR AN HEATHG:
M, JF4E PCR 4444 95 C30 s; 40 4> PCR JEFR( 95 °C
583 60 C30 s), A AMAFL 20 pl, 517 5]: miR-21-
F,5-CTGCTGCAGGGTCCGAGGT-3" s miR-21-R,5'-GC-
CGCTAGCTTACAGACTGATGT -3'; U6-F, 5-CGCT-
TCGGCAGCACATATACTAAAATTGGAAC -3'; U6-R,
5-GCTTCACGAATTTGCGTGTCATCCTTGC -3,

1.4 Western ¥F 3% ko & & & & K+ 400
PBS VE# 3 W, fff 1] 24 W 32 ISR B, R % S
BCAEM EHEAWE, 5 1 H. HEAEHAZL SDS-
PAGE (- ¢ ik it 92 5128 DY s K Jig € J6e ) R TK 43 B
JE¥%#% % PVDF .5 % s 9543 = &6 1 b E-
cadherin fil Vimentin L 4°C &5 2 H .1 4T
FIREE 2 h, ECL &0k B,

1.5 Transwell E 40 2| j 42 £ 46 H SCESHi. TR
SETE Transwell = Hf 100 pl 5 5T (250 pg /mL
TG ML 35 FR RS L 37 “CHEH 30 min Ji5 137 10 BE [#]
B 5 5F 2 LA, PR B 5 X107 /mL Y HA 4
JEE®R, EEMA 200 pL gHEE W . F 0 500ul
W R EG .37 CHig% 24 he WM ER/DMERH,
7500 WKT I GE JE MR AR N R R G A0 L 45
Y15 minfg W45 R T E 200 REBR LAY T Y
41} %K

1.6 %3t KM SPSS 20. 0 # #1748 4%
B, 2H 18] HE B R P M ST REAS ¢ K8, P <<0.05 Fow
EREGH R,

2 #R

2.1 miRNA #p %] # 4 2 HepG2 %8 )5 miR-21 &
foi I miR-21 410 i 7] 58 BA 1k 2 B 43 50 4b B
HepG2 40 i, qRT-PCR 45 % W /R, 5 oK &b ¥ 4
(100. 3741.170) Yo A0 H , BIPEXT B ZH miR-21 Rk &
o (102.83 £ 2.000 %, 2 % L& iH % E L (P>
0. 05) 5 5 [P X B AH LE, 40 0 590 Ak B0 miR-21 &
RN (27.33+16. 2D % ZRAGI¥E L (P<
0.05) . UL 1, 25 /R, miR-21 inhibitor #fl i T
HepG2 4B AY miR-21 ik K,

150

100+

50

Relative miR-21
expression level/%

0 T T
HepG2 NC

T HepG2 2 AR AL T 4H s NC N B2 4
miR-21 inhibitor J& 1 i 7 b H 41
B 1 ) A BUS 45 41 miR-21 kK
2.2 4 miR-21 £k 5 2 HepG2 40 i1z £ 46 A 89
e A miR-21 40 50 5B M S IR A ) b 2R
HepG2 40 Hfd, Transwell 34 I 45 2R B, 5K 4b 28
20 (248. 47411, 29 AH e, BA M % BR 41 ¢ b Transwell
INE R AR 253. 23 112,48, Z F LG FE X
(P>>0.05) ; 5 B3 PEXF B2 A0 L, miR-21 4100 i 5510 4b 342
H % 5d Transwell /NE R EC R 87.82+7.28,
FW (P <<0.05), WK 2, 258 4ER, MH miR-21
23K TT LA > HepG2 4B 1RZ2HE T .

T
miR-21 inhibitor

miR-21 inhibitor

ad A
v -
W ¢
." d < § -
A PR
...\E;",' ;"."

Bars=250p.m

H:HepG2 2R EEA ; NC A FAES B4 s miR-21 inhibitor J2& 4101 il 31 4b 2 41
B2 Wl miR-21 #9335 )5 4012 72 68 e A8 1 i
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2.3 %) miR-21 £i&E s EMT A8 % #4500 %va i
FH miR-21 #4657 5 B M 2 B8 43 i A B HepG2 4D .
Western E[J 7 2 46 0 25 S g 7, 5 A 4 B 20 A1 b, BA
Yt 4 E-cadherin #1 Vimentin 25 [ % ik A& H B H &
MR (P >>0. 05) 5 5 BT % B4 AH B, miR-21 10 41 571
Wb FE 2 E-cadherin 8 [ 315 3% 7F & . 1 Vimentin
R IR K B F (P <<0.05), WK 3, 454
PR, M miR-21 By KB X EMT of #2478 75
fEH

E-cadherin

Vimentin

HepG2 NC  miR-21 inhibitor
1 HepG2 2 R AN HAH s NC R TES IR ;
miR-21 inhibitor J& ) il 3 &b 3 41
B 3 i miR-21 (R F EMT MHCHE AR 25 1 R 0L

3 itig

AW RV, miR-21 J&— I R FE I B AR T Y
TN RNA L 7E N ZE Z Bl i o 41 A =1E /)N 240 i il s . 25
I R B R g A TP oA SR R R T I g 0 A 5
i 6 miR-21 MR IE R . EMT &35 1 57 4 i il
T AR E R I AL Sy EL A ) 5T 3 Y 4 1 A W o AR
H B RIS 7 40 M 3% AR &Y E-cadherin 8 H
FEIE B R BN A SR AR S Y Vimentin & A B 3 5 T
B AIE Y EMT 388 & A v AR L AR5 O A 1R 78
RE 7 3 76 W R i g A A LR e RV B i o AR R B
FEM AR XL, BHAT, AW HRIE miR-21 7]
LA EMT o 8 . B 75 J5 & VE T 6 240 A 455 80 op ot 2%
WANSRA TRk — 2P Ik,

ARAFFELL miR-21 H i 550 4k B9 HepG2 4l
WEE EMT 4845 FA0 L2 28 8 T e A8 . 45 R oK.
55 BRZH A AR LG, ] miR-21 RIXZ G, HepG2 24
AR Z2HE I T, EMT i # 35i % , E-cadherin £ H
FIKKF- ETE, Vimentin 25 FH 9 R K KT B, R
miR-21 A L3 o P8 # EMT 5o 75 5% mi 20 A 1) 45 22 fig
J1. XHE R HDO SRR — B, HA
SIS Af ] miR-21mimic %4 HepG2 4 il M i 1 32
35 miR-21, [A i R 6 E HepG2 4 ffi th miR-21 k3%
ERB P&, Hil, O AR A miR-21
TE FiAr#l 4 PTEN,PDCD4 I STAT-3 &5,

HILE T — g, S H MRS S HAEY
&R B, W EE it 3k miR-21 J5 EMT 35 b A9 Bk
A I % 2R i S Y SE 5 B A FE HepG2 4
Mir miR-21 AH0 A 1150+ WTITIR AR miR-21 1€
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Analysis on the epidemic and etiological characteristics of

bacterial dysentery in Jiangsu province from 2013 to 2015
Al Jing" ,JI Hong, ZHANG Xue-feng, PENG Zhi-hang,BAO Chang-jun, QIAN Hui-min
* Jiangsu Provincial Center for Disease Control and Prevention, Jiangsu Nanjing 210009, China

Abstract: Objective To understand the incidence and trends of bacterial dysentery in Jiangsu province; to understand the
distribution and changes in bacterial flora, type and the susceptibility to antimicrobials of shigella isolated in Jiangsu province;
to provide scientific basis for disease control and prevention as well as clinical treatment. Methods The surveillance results of
bacterial dysentery in Jiangsu province from 2013 to 2015 was analyzed using descriptive epidemiology. Biochemieal test strips
were used for confirmation of Shigella spp. ; while serum agglutination and K-B methods were used for serotyping and drug sus-
ceptibility analysis. Results Annual average incidence of bacterial dysentery was 5. 21 per 100 000 in Jiangsu province from
2013 to 2015. The incidence rate decreased year by year. Xuzhou, Nanjing, Wuxi ranked top three for patients numbers. The in-
cidences of Nanjing. Yancheng and Suqian showed significant ascending trend in 2015. The highest incidence was seen for chil-
dren of five years old or younger. Male patients were more than female patients. The incidence of students showed an increasing
trend year by year. Dominant strain of infection was S. flexneri and the composition decreased every year while composition of
S. sonnei increased significantly. The dominant serotype was F2a Shigella, The drug resistance rate to nalidixic acid appeared
to be the highest, following with ampicillin. tetracycline and cotrimoxazole. The order of drug resistance of each flora was dif-
ferent, multiple drug resistance phenomenon was common. The drug resistance rates to amoxicillin/clavulanic acid and genta-
micin showed an descending trend year by year. Conclusion The incidence of bacillary dysentery decreased obviously in Jiangsu
province. However, bacillary dysentery still ranked top among category A and B legal infectious diseases, which should be key
diseases for control and prevention in the future. The composition of Shigella flora and bacterial types was changing, while drug
resistance and multiple drug resistance of Shigella strains became more and more serious problems.

Key words: Bacillary dysentery; Epidemiological characteristecs; Bacteria group; Serotype; Antibiotic resistance
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Sequence analysis of the complete genome sequence of Severe fever

with thrombocytopenia syndrome virus isolated in China
LIU Xiu-lan™ s YAO Xue-jun, ZHANG Xue-feng, GUAN Shu-hui, JIANG Ren-jie

“Yancheng Municipal Center for Disease Prevention and Control ., Jiangsu Yancheng 224100, China
Abstract: Objective To analyze the complete genome sequence of severe fever with thrombocytopenia syndrome virus
(SFTSV)isolated in China; to understand molecular epidemiological characteristics of SFTSV.  Methods DNA STAR and
MEGA 6. 0 software were used for complete genome sequence analysis, phylogenetic analysis and the nucleotide and amino acid
mutation sites of 75 isolated virus in Chinathrough retrieving the GenBank nucleotide database. Results Genotype C was the
domirant strain in recent years; the base sequence mutation were amounted to 5 938 bp, and the major type was base transi-
tion; the amino acid substitutions amounted to 3 304 aa. Conclusion The phylogenetic tree of the complete genome sequence of
SFTSV isolated in China have similar topological structures.

Key words: Severe fever with thrombocytopenia syndrome virus; Complete genome sequence; Sequence analysis; Genband
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Post marketing surveillance and evaluation of inactivated enterovirus 71 vaccines
WANG Zhi-guo, TANG Fen-yang, GAO Jun,KANG Guo-dong, LIU Yuan-Bao, YU Jing, HU Ran
Jiangsu Provincial Center for Disease Control and Prevention . Jiangsu Nanjing 210009, China

Abstract: Objective To analyze the occurrence features of adverse events following immunization (AEFI) of inactivated
Enterovirus type 71(EV71) vaccines derived from different cell matrices; to evaluate the postmarketing safety of inactivated
EV71 vaccines. Methods The AEFI data of inactivated EV71 vaccines were collected through national immunization informa-
tion management system, including AEFI surveillance data after inactivated EV71 vaccine were administrated in 2017 in Jiang-
su province. The demographic information and inoculation quantity of inactivated EV71 vaccines were obtained from Immuniza-
tion information management system of Jiangsu province. Results A total of 316 889 doses of inactivated EV71 vaccines were
administered in Jiangsu province in 2017, 208 AEFIs were reported, resulting AEFI rate of 65. 64/100 000(95%CI :56. 72/100
000-74. 56/100 000). The incidence rate of common vaccine reactions and rare vaccine reaction were 55. 54/100 000(95%CI :
47.34/100 000-63. 74/100 000) and 7. 89/100 000(95%CI :4. 80/100 000-10. 98/100 000) , respectively. Compared with vac-
cines derived from different cell matrices,the difference among the incidences of AEFIs(X* =35.61,P < 0.01) and common
vaccine reaction incidences (X* = 34. 09, P <C0.01) were significant, while no significant difference was observed among rare
vaccine reaction incidences (X* =1.88,P =0.17). No serious abnormal reaction was observed. None of the 208 AEFI patients
were hospitalized and all recovered. The common vaccine reaction incidence rate of first vaccine (Vero cells) inoculation was
statistically higher than that of the second inoculation(X* =6. 94, P <C0. 01). The common vaccine reaction incidence rates a-
mong inoculations of inactivated EV71 vaccines (human diploid cells) in different quarters were statistically significant (X* =
18.86,P<C0. 01). Conclusion Inactivated EV71 vaccines derived from different cell matrices had good safety in routine immu-
nization, the AEFI rates are at low levels. The majority symptom of common reaction was fever, while the major symptom of
rare vaccine reaction were allergic reactions such as urticaria, allergic dermatitis and allergic rash.

Key words: Inactivated enterovirus 71 vaccine; Vero cell; Human diploid cell; Suspected adverse event following immuni-

zation; Safety
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0 MK 7 7.06 7 3.22 14 4.42(2.1. ~6.73)
pugd 2 2. 02 1 0. 46 3 0. 9500. 00~2.02)
zZh 10 10. 08 6 2.76 16 5.05(2.58~7.52)
5 BN 11 11. 09 14 6.43 25 7.89(4.80~10.98)
i B RS 8 8.07 7 3.22 15 4.73(2.34~7.13)
o B B % 3 3.02 5 2.30 8 2.52(0. 78~4. 27)
ot B BE 5 0 0. 00 2 0. 92 2 0.63(0. 00~1.51)
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RPN IRE AN THAR. £R MGEEEGREE RS, TH 2 F 55, T U4 R SR E R AL IR & A
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Effect of body weight and serum lipids interventions

among high risk group with non-communicable diseases
ZHANG Xue-jiao" , NI Wen-qing,BAI Ya-min, LIU Min, YUAN Xue-li, XU Jian
* Futian District Center for Chronic Disease Control » Guangdong Shenzhen 518048, China

Abstract: Objective To evaluate the effect of interventions on body weight and serum lipids among high risk group with
non-communicable diseases (NCDs). Methods A total of 12 communities were randomly selected from Futian district of
Shenzhen city from Oct to Nov of 2013, 1 923 cases were identified as high risk group of NCDs, who were divided into inter-
vention group (1 338 cases) and control group (585 cases). The intervention group received group-based health education activ-
ities as intervention. No intervention was implemented in the control group. All participants were surveyed from Nov to Dec in
2015. The changes of weight and serum lipids were analyzed to examine the impact of intervention by difference method.
Results After adjusting mixed factors of difference method, the follow-up study after 2 year-intervention showed that the
waist circumference, total cholesterol and low density lipoprotein cholesterol levels of intervention group were reduced by
1. 929 cm, 0. 120 mmol/L and 0. 205 mmol/L, respectively.all with significant difference( all P<C0.05). Conclusion Health
management guided by healthy lifestyle can obviously improve blood pressure, waist circumference, total cholesterol and low
density lipoprotein cholesterol conditions among high risk group of NCDs and reduce the risk of disease occurrence.

Key words: Non-communicable disease; High risk group of NCDs; Body weight; Serum lipid; Intervention effect
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Nut consumption and its effect on blood glucose

control among type 2 diabetes patients
DAI Ning-bin* , HU Yi-he, WU Ming. ZHANG Ning, PAN En-chun. GAO Yan, QIN Yu., LU Yan
* Suzhou Municipal Center for Disease Control and Prevention , Jiangsu Suzhou 215004, China

Abstract: Objective To explore the association between nut consumption and blood sugar control among diabetic patients;
to provide a basis for making nut consumption as a diabetes intervention technique. Methods A total of 19 841 diabetic patients
were selected by stratified cluster sampling. The questionnaire investigation, physical examination and biochemical test were
performed in the study population. Results Among investigated subjects, 69.7% were treated with drugs, 36.2% ate nuts.
The control rate of fasting plasma glucose (FPG) control was lower among nut eaters(28. 7%) than non-nut eaters (33. 9%)
(P<C0.001), while there was no statistically significant difference between the two groups for the control rate of glycosylated
hemoglobin Alc (HbAlc, 41.2% vs. 42.3%,P =0.14). Among non-drug treating patients, consuming nuts 2-4 time/week
increased the risk of failure of FPG control by 17%-75% ; while increasing nuts consumption frequency decreased the unsatis-
factory control rate of HbAlc (P=0.003) among the drug treating patients. Moreover, for patients treated with sulfonamides
alone, the HbAlc control rate increased with the increment of nut intake frequency (P =0.037). Conclusion Eating nuts can-
not help the diabetic patients without drugs control their blood sugar. Nuts can help control blood sugar for patients with only
sulfonamides treatment. Nut intake cannot be used as an intervention measure for diabetic patients.

Key words: Diabetes mellitus; Nut; Drug therapy; Blood glucose control
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HbAle) %567 B 52 B i Xt 4, e &3t 19 841 f
2 RUBE R B AR 5E

1.2 BARAEREEES RSB0 A N
& A RSP A o AT A SN
B —MAOM S EE REMHA L%, HEY
SRR ]I 1A P R SR AR I e 4 Rz
<V W/ WA 2~4 W/ AT =5 W/ A 5 A%
G ML RIE 1 AR WL 4 0 IRA Y
il e 2 RIS 45 R 0 28 MRS A A F 45 BF v
PR I L R R 4R B0(BMD L BMI g 24 ~27 R #
#,>28 MALRE,

1.3 S ienl  BFFE %52 R B S b s
J18 H Ik ., 43 59) 5% FH © B 34 B (Roche Cobas C701)
HPLC % (TOSH G8) ¥l FPG F1 HbAlc, & il iy 26
=07 B K AL B — 7k RSO E 2 AR IR
Biiif 46 B (2017 4F O ) & , FPG<C7.0 mmol/L H
HbA1c<<7. 0% & LA Mg

1.4 %itabr AR FEAIHFT —F MR
50 B MER Y . T O8RS R 4 1R
ZRRH VK. BT FPG fil HbAlc JE IE & 4
Aii o FH 7 B B DU 437 18] B 6 O 4 b R S o L 4l
li] 22 52 oK FHBCORIAG 36 . U R 48 A 55 B 4 o 22 100 1
K F R WG AR 0 3R % 1 logistic BIIH 4r#r. 2R H
SPSS Statistics standard 23. 0 W % jit 3 17 8% 38 45 11
T

2 H#R

2.1 AAREL 19 841 B F BT 77641 (Y
39.2%), L Pk 12 065 il (5 60.8%), F ¥ 4F #%
(62.94+9. 9% ,=>60 % B H (5 67. 6% ; WL 1 4F,
2~54F =6 W HE Al 21.4%.37. 7% .40. 9% ;
FEFWA<3 TG4 Tt~10 HIt.>10 Tt H
Iy BIE 41.9% .44, 8% 13. 3% 5 = AAE JBE 2 4 51
hi44.0%.20. 1% . YR IT#H K 69. 7% . 1
IR H 36,200, Horp IR R A L ] BE AT 1% 0
BMI (438 i T B . B 5 22 o A R 2 09 38 iy |
Th 24 R )T & R BA LB & T IR AWIRIT &, =
S A et S AR PE G ) 25 B TR G AR A
W1,

R 1R FRHIERE R 8 SRS DL D (V0]

LTS IN

g ; )
FFE ) p XAH P i
P 2.48 0.115
5 2866 (36.9) 4910 (63. 1)
u 4 314(35.81) 7 751 (64.2)
CRIAE D) 87.18 <C0.001
<50 749(39.1) 1166 (60.9)
50~ 1.940(39. 4) 980(60. 6)
60~ 2 958(36.7) 5 108(63.3)
=170 1533(31.0) 3 407(69.0)
FEEWA (J7I8) 838.18 <<0.001
<1 599 (19.4) 2 483 (80.6)
1~ 1505 (29.0) 3678 (71.0)
4~ 3753 (42.5) 5084 (57.5)
=10 1300 (49.4) 1 332 (50.6)
G (4R 207.16  <<0.001
1 1178 (27.7) 3069 (72.3)
2~ 2698 (36.1) 4781 (63.9)
6~ 1794 (40.8) 2607 (59.2)
11~ 940 (39.5) 1439 (60.5)
=16 570 (42.7) 765 (57.3)
BMI 310.17 0. 006
<24 2599(36.5) 4517 (63.5)
24. 1~ 3215 (36.9) 5501 (63.1)
=28 1355 (34.0) 2626 (66.0)
EL/NeEis 34.04 <<0.001
2 5188 (37.5) 8647 (62.5)
5 1992 (33.2) 4014 (66.8)
2.2 WMRBABRGMA B G YA AR

BH FPG WA %91k 8. 17(6. 77,10, 11) mmol /L,
ANEAH N 8.00(6.47,10. 1) mmol/L. 2% 54 5%
B L (P<<0.001) ;3 A FPG M E N 28. 7% AET
AEAF 33.9% , 279 A G it 2% L (X =56.49,
P<C0.001), & AR EHE HbAlc 0 505 5k
7.2%(6.5%.8.4%), REEAE R 7.2% (6.3%.,
8.6%) . ER IG5 X (P=0.785); HbAlc ¥l
ROHIR A1.2%.42. 3%, ZR LRI F B X (X' =
2.19,P=0.14),

Wi PR BBE 250097l B 69. 7%, H FPG M1
HbAlc #EHIHRT N 22. 9% .33. 4% . WK T L5
BIFH 3 9Ih 53.0%.61.3%) . Z A G it &
X (X*=1 745. 86,1 336.33,P {H#<C0.001),

2.3 ARBGMETHBRBEANE IR X FZ
2.3.1 FPG #HIME AL 25930 57 B o & L 3 A
IREE FPG R 2L 3V MR F A A H (23.9%),
ZRAGE L =11.84,P=0.001), 5% J& I
TEAMATC 2 A HIE TR (K =3. 66, P =0.056),
HEALY MR 2T R RE R BMI 5, R S AR
5 FPG MR WG CH (P =0.078), L3k 2,
TR ST RE R 8 Th L 3R ARG FPG 4l
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U8 OV T AREH (55.5%) . LR A G iH¥E X
(X*=30. 38, P<0. 001) , I} Fifi %5 4 Ji] 18 SR 45 A 000 % (1)
FE T FEAR (XZeg = 30. 95, P<C0. 001) , & B AR P
BT A R AR BMI S R B AB R S FPG
PRI Gt 2 G (P =0. 014) , H. 45 8 £ J 18 3
2~4 WA EHE FPG K4S B8 ., W%k 2.

2.3.2 HbAlc RN 259IAT7 B H L AR TEA R
BOHbAlc ¥l % (32.8%) ik T 5 A # & R
(34.5%) . ZR BRI FE X (X =3.93,P=0.047),
H 588 5 R AR SCEK (X0 =5.03, P =
0.025), JRAHEAEHES PR G 235 &4 A BMI )5,
IR A S HbAlc # LA G027 B, H Bl A5 %
MG 0, HbAle A48 il KU Bk /1N (P = 0. 003) , W3 3,

T2 WG T A BN HbATe £ i R
GS. TYOMRTARBAF (62.6%), LR A G HH¥E XL
(X*=8.63,P=0.003), I bifil & &5 Ji] B2 S 45 A 00 3£ 11
BT T B (Xeg =8. 66, P =0.003), {H B 4E 4% |
PG 2B A& A BMI J5. R IR A S
HbAlc ¥l [ AF7EGE 127 Gk, Wk 3,

2.4 AR LT BEBERBANL LEEH G LA

256 T WORE PR S8 b SOk RIS 25 9 L
) J (21, 4%, HOR Sy B fF i e 2R 2 )
(19. 4 %0) BRI 1S 55 2 (10. 7% . T B 8L, 1
FHE e 24 25 W) £ 3 8 SR AR 157 s Hb A e oA 45 1l
KU Bk /I (P = 0..037) 5 BT RUNR S 245 4 R [y R, 118
AR AN 2 OB TG T O HE, LR 4

R2 A RAGYGTT R R EH BB S FPG #Hl # K R

21 51 FPG #iil (%) FPG A4 (%) OR(95%CI) P
YRR YT RIRTEA 0.110
i 2 068(23.9) 6 584(76.1) 1. 00
= 1105(21.3) 4 082(78.7) 1.07€0. 98~1.17)
B AR QR /D 0.078
<1 380(20. 2) 1503(79.8) 1.17(1.03~1.32)
1 236(22. 6) 807(77.4) 1. 00(0. 86~1.17)
2~14 295(21. 2) 1 095(78. 8) 1.07€0. 93~1.23)
=5 157(23.°8) 504(76.2) 0.90(0. 74~1.09)
KEYIRIT IR 0. 056
g 2 225(55.5) 1 785(44.5) 1. 00
= 955(48. 0) 1 036(52.0) 1.12(1.00~1. 26)
AR R/ JED 0.014
<1 352(50. 4) 346(49. 6) 1. 00€0. 84~1.19)
1 224(50. 8) 217(49. 2) 1. 03€0. 83~1. 26)
2~4 204(42. 3) 278(57.7) 1.43(1.17~1.75)
=5 142(48.0) 154(52.0) 1. 06(0. 82~1. 36)
x3I AIEAYWIRITHEIRR R E REBAE HbALc 6] XHR
21 5 HbAle ¥ (%)  HbAlc RF¥H (%) OR(95%CI) P i
YRYY IEIRAEA 0. 004
w 2 835(32.8) 5 809(67.2) 1. 00
2 1791(34.5) 3 400(65. 5) 0. 89(0. 83~0. 96
AR K/ JED 0. 003
<1 627(33.3) 1256(66.7) 0. 95(0. 85~1. 06)
1 375(36. 0) 667(64.0) 0. 84(0. 73~0. 96)
2~4 463(33.3) 927(66.7) 0. 95(0. 84~1.07)
=5 247(37. 4) 414(62. 6) 0. 85(0. 63~0. 89)
T IRIT IR 0. 640
i 2 512(62.6) 1501(37.4) 1. 00
2 1 170(58.7) 823(41.3) 0.97(0. 86~1.10)
PR QR /D 0. 850
<1 419(60. 0) 279(40. 0) 0. 90(0. 76~1. 08)
1 263(59. 6) 178(40. 4) 0.990. 79~1.22)
2~14 277(57.5) 205(42. 5) 1. 03€0. 84~1. 26)
=5 169¢57. 1) 127(42.9) 0. 98(0. 75~1. 27)
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R4 AIEZYIGTRE IR A R RS OB £ R AG 5C &R

PN S FPG #ifl HbAlc # il

W/ FD OR(95%CD*  P"{i OR95%CI) " P
AT M 2 0. 065 0.037

E\ 1.00 1. 00

<1 1.39(1. 02~1. 89) 1.07(0. 83~1. 38)

1 1.07(0. 76~1.52) 0.94€0.70~1. 27)

2~4 0.87(0. 64~1.18) 0. 73(0. 56~0. 95)

=5 0.73(0. 49~1.08) 0. 68(0. 47~0. 96)
PRI ZE 0. 470 0. 400

E\ 1. 00 1.00

<1 1.18(0. 92~1.53) 0.97€0.77~1.22)

1 1.03(0. 73~1. 46) 0. 80(0. 58~1.10)

2~4 1. 06(0. 79~1. 41) 1. 18(0. 89~1.55)

=5 1. 42(0. 89~2. 28) 1.12(0. 74~1.70)
e By R 0.790 0. 860

E\ 1. 00 1.00

<1 0. 85(0. 64~1.13) 0. 88(0. 66~1. 16)

1 1.10(0. 74~1. 63) 1.01€0. 69~1.47)

2~4 1.00(0. 70~1. 42) 0. 94€0. 66~1.32)

=5 0.95(0. 62~1. 45) 0. 85(0. 56~1. 29)

T TR R SO AN BMI

3 itig

U SRR RS AR DI R, 5K R 3SR E AR
W — RPN R R RIS 0 IR R
DR 0 DR s A6 3 O i I 785 99 7 XU ;22 T O R 1 4F
¥ SCHR AR AE 5 200, (0 5 i 45 G R BF 5T 4 0E 5
A BAFEITY | Jiang %X 83 818 44 1 LW 5T
RI L IE FEFNAE A T RE A 0 D BOK AL S R AL
FH U SRR AR X6 W PR &5 XURS: A VB 7E 22 AL 5 Jennifer
AECOT R A R S ET LS g A T A R AR R DL R IR
IR RS . — 0 Meta 23 HTIA R K214 A 56
g WAL FREE 8 JE I ] AR S G AR 2 BB PR R E
H FPG Al HbAlc ZKF) 51 53 — 30 Meta 43 #7 I IA
R 2 1 R 5 BRI GE O e RN s LR & A KU
A K, 5 KA A 2 RO PR G e

ARG & B A TC 25 W36 97 A0 OB 45 1 b 25 SRR
—5, VA THWIRIT 4 )7 K BTS2 W3R 97 Wb
PR BB PR RSN FPG AR 35 6 KUK, A 254
BT R R SRR HbALe R HIARK, o —
B AR 259 53 B 45 SR R & R e 25 &
USR] REAR HbATc A48 ) KUK . i 88 1 XUNK 2% 25 4
SR B B R A B 4 )R] O TE 4 T2 R ER
AHIF 5T PR AT S B0 e A N RIS 2 R e L
250 Fe BT I 40 %6 o AN [) 25 g F it 4 s A
A3, AT L R A W PR R A IR AR el
Tnfar & o T BE— R SR T

AHIFGE Ay R BT T R AN R B U SRR A 5 I
Ml i T g DR SR DG 366, A R i2F — 20 1 BA B O 5 ) g

SERPTERE . B M AR T R A R B R
A B BT B (H T AR A A2 ey T T 5 A
B I8 SR A AU AR G R 0 2 RS BE 5 R AR I
KL A I F B PR s AR A BDIR L B R R AR A
DA ik 55 0 S DAS AR 45 R B2 BT I,
A A DCHE G b T R PR LR IS SR ROk

i bR IAR T 3 XA PR R 94 R T R A T 5
B, A5 A SR HUT A 2 o 15 0t ) 0 o B P B R R
X4 il LA AN M) L AN T BSCHE T 90 2 AT 2 o R T R AR
TIAEAT 25903007 (88 v RIS (] A [l 28 60 7 I W 42
i B P45 S5 o8 5 2k — 2D R0 58 i IS PR AT 5 LA
TS SRR 1 AN REAE S Wl R R 4 14 = T s
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TH AL T8 9 E 2RO R & T T SR B (P H <0, 05) 5 T Ah T8 98 A 78 R vh 43 B B (95 %6 CD 2 0. 01(-0.18~0. 21D, 4ig
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Study on familial cancer history status and separation ratio

estimation among patients with digestive tract cancers
LIU Na, WANG Lin-chi, HUANG Chun-yan, LU Yan, HUANG Qiao-liang, HU Yi-he
Suzhou Municipal Center for Disease Control and Prevention ,Jiangsu Suzhou 215004 ,China

Abstract: Objective To study the familial cancer history and the genetic pattern of patients with digestive tract cancers.
Methods Patients with digestive tract cancer in Suzhou city were investigated by face-to-face survey for the composition and
cancer occurrence of all three degree relatives. The familial cancer history was described by epidemiological analysis and separa-
tion ratio was estimated by Li-Mantel-Cart method. Results A total of 720 patients with digestive tract cancers were investiga-
ted, The occurrences of familial cancer and digestive tract cancer were 36. 67 % and 28. 61% ,respectively. The prevalence rates
of first degree relatives suffering from cancer and digestive tract cancer were significantly higher than those of second and third
degree relatives(all P<C0.05). The separation ratio (95% CI) was 0.01 (-0.18-0. 21) for digestive tract cancer among sib-
lings. Conclusion The prevalence rates of first degree relatives of cases suffering from cancer and digestive tract cancer were
significantly higher than those of second and third degree relatives. The genetic pattern of digestive tract cancer was mainly
multi-gene inheritance. Priority health education should be given to families with a high risk of cancer, especially digestive tract
cancer.

Key words: Digestive tract cancer; Familial cancer history; Family survey; Separation ratio; Genetic epidemiology
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Mantel-Cart ¥ #F 17 4 B L W5 &, £ & £ 1
Weinberg SEIE & LI HRARHEDR A N
R—J

P:T*] (X 1.1);
 [(R—J)(T—R) , 2Q(T—R)* _,
SE—J T—71) + (T—7) (1.2

Horp, P Bt R 4 R i b B A8 T S TR
MLEAE T A 1B R R R IEE.Q N 2
51 ) e 5505 1) R BE 8K SE bmifE i . IBM SPSS
Statistics 19 A #4751 387, P<<0. 05 Hl & I A
Gt E L,

2 #£R
2.1 BFBERARE WEEE 720 A, BPE 480
NPk 240 A Hop 5 98 0E &K B 264 N (/b

36. 67 %), 1M Ak 18 8 AE Sk Bl 206 N (i 28.61%),
179 4~(37. 29 %) 55 Pk 9] 2% J& A7 i i o2 He v 140 4>
(29. 17 %) R T AL T8 I E 5 85 4 (35. 42 %) 2 1 9% 9]
SRR AT EAE S Ho 66 4N (27. 50 %0) S 3 Ak T8 9 E .
AN TRV ) 1) 22 S 34 TE 48 1 2 B (X 43 5l 0,62,
0.64,P {H¥>0.05),

2.2 JRl) B B 6 SR A K ARIRR 720 A0 i 3
R 15 635 >— =90 a3 & IR EE 389 AR,
HrpiH b RAAE 286 AWK (B 147 NIRCEE T 53 A
YR 40 A0 L JE W A i 103 AR (iilidas 40 A
UFLIE 18 ARG 10 A0 . ARk 519 161 55
J& T AR B 5 AT Al T R E 0 R R 25 R RS iR
(P AE¥I=0.05), WL 1. A[E S 60— 2%
Ja g R AT AT R B R T =R R, 2 5
A gt 2EE E (P {E34<C0. 05), L3k 2,

R LR B 1) A 26 T A TR E RO T DL

B H (n =10 459)

LR (n =5 176)

At (n=15 635)

i 2 0 YAH P i
- AR B A (%) RPN %) RN B %)

TH fb T8 9 191 1.83 95 1. 84 286 1.83 0. 00 0. 97
AT A 69 0. 66 34 0. 66 103 0. 66 0. 00 0.98
T2 RTEVHERNE A 18] 2 JB 4 1) 9ig A AN I Ak T8 Ji A AR 15 1

8 B E % 8 RN b e E
S — =
b= 7w XA P H = % WA P4

.y 5 5

g % 159 3357 81. 04 <0.01 19 3393 71. 98 <0.01
—=9 105 6 842 72 6 875

J L -

Tt * 81 1696 47.53 <0.01 o9 178 33.11 <0.01

—= 48 3351 36 3363

2.3 HHEBREEFZLERR PGS B REARX
HEE P=0.01,SE=0.10, 23 &L 95% CI =P +
1.96SE=-10.18~0. 21, f i /K 3L [K 38t £ 9 19 2H
WA B LA 0. 25, AFEMEL B 4 85 L i 95 %0 CT 19,
PR TH AL RE AT A B AL s B B 5 G 23
WA AR . WLk 3,

R3O REAE ) 2 AL
1

P . . i il [i) i 2 19 [) e 6
1 73 73 4 4 0
2 130 260 8 6 1
3 163 489 19 13 3
4 131 524 20 14 3
5 99 495 20 9 4
6 42 252 4 4 0
7 26 182 5 3 1
8 11 88 4 1 0
9 5 45 3 1 1
10 2 20 0 0 0
11 0 0 0 0 0
12 2 24 0 0 0
it 684 2 452(T)  87(R) 55(J) 12(Q)

3 itig

TH P T8 I b g s PR 2 o T P A et EL G TR AT 5T
W 0 A2 1 — A I B 1 & A R — A 2 B
Z R E e B 8L N R 5 IR R AL R AE
2l S AL AT IR o 1T 3 O BF 5 B 0 A% 3 LR
Bi P2 LA B3 P ol R 3R A9 58 A T 9 9 T R 1
YEF B B0 07 8 KR WA 5 B o0 BT L ot A%
SIMTAE . o, 43 B o0 W ek G 56 S B 0L 2% 11 F AR )
5385 Lb 5 R s st A% Oy 5T T S I BER 4 B L 2
BALTEGE T 22 5, of J B Fie AF 52 5 07 02 35 79 45 1B
3 4% 7 2

TGV A TR UL R LA B B e I
Ja B MR R A R T R R 720 AL BEAR AR, 2
VIR T a8t A% B 3 T b T8 9 RE R R AR
YER 7 X 5o B o AT I R R 5T . A2 & B
TH P TE I £ 3 1 R R ST Ak T8 R O R S K
AR RIN 36.67% .28, 61% . 5 [ IR & 1Y £ &
95 0 X TH Ak T8 9 E 1 AR R 23,39 %617 40,16 %61
32.69 % —E ATl

AR5 K B, AT 9 E 7E [ R 4 B H K 95 %4
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CI 2} 0.01(=0.18~0. 21) , A] J| & JH 1L i Je iE Hy £ Fk
PRl 35t A% o, BIVTH A0 38 o 9 19 & 2R R B 2 B UK
N7 1) 2 PR AE L 0 PR 5 IR 3R I 25 5 T 77 A 1 L R 80
e —EEIER . BB M MmN — %% R
i P A 38 958 A RO R & T Z =R R R T 1k
TEIRIE T & 220 R DX 35t A% s 09 8 o5, b JRd 58k S ] 4
TG Z2 W 5% S8 0 A 0 0 i KU © A 2 T S AR IE i
JR O R A T A R RR R K% L OR = 1. 20,
95%CI:1.36~1.97; Wen D'V IR A 1 I8 1k 18 98 i
FHAE S0 s 1% BB 3 A8 T Ak 8 100 XU 8 B S s T B
PR 5 T S 5 O ek R % 2 Y OR K 3. 62,
EEEE. BB &G R E; Turati F' K& Park
CHM™ &5 45 9 58 s 5 BF 0 1 & AR Bk R % 00,
I ) A AR B g B AR DA R AR S 1 L 1
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2016 AV I3 A 06 T K T 32 Bl = 2K F- )8

AR A, THETE
THRE KRR oL R &R 210009

WE B 7% 2016 FILHRA EHRAHKPHEER = YKFE, FiE RELH 13D RXATH XK REK) B4,
FAKIAKEE 69 4 KR AT EFERIFL 13 PRIk, R WERESHEN 98.55%  JHFE A= WA &R
9 100. 00 % o #8453 K AE T8 5 &l 77 Wy i WAE HOE BRI . KR il B R =1 mg/L I, =50 g . — S IR P be . 58— IR &
=R T e B P A B AR R <1 mg/L BT 2 R A G (P H <0, 05) s R AEIHTE, = i W be . — & IR I
Pt A IR BOR S TR AR L - A O H PR EM TR ARET, ERIA SR (P EY
<<0. 05) s YL /K PR AR K i =88 S W W BE (2. 2 pg/ L) & T 1A K IRAR I K 0. 81 pg/ L), 28 A Gi it 2% B L (P <C0. 05)
FAR B K P = 5 B BE 0. 49 pg/L) W TR K (0. 36 pg/L), ZRAGH % E L (P<<0.05), & 2016 4EIL I E A
K TP B R KO B, R A2 K R T R R ) KA T2 R

KR HBTRT Y B KAK EILH T

FESES:RI123. 1 EEARIRAD : A XEHS:1006-9070(2018)06-0640-03

Analysis on the levels of disinfection by-products of

drinking water in Jiangsu province in 2016
FEI Juan, ZHENG Hao, YU Yang, DING Zhen
Jiangsu Provincial Center for Disease Control and Preventions Jiangsu Nanjing 210009, China
Abstract: Objective
Methods

To investigate the levels of disinfection by-products in drinking water in Jiangsu province in 2016.
A total of 69 water samples were collected from waterworks of 13 cities during the dry and high-water period, the
levels of disinfectants and 13 disinfection by-products were tested. Results The qualification rate of free chlorine was 98. 55% ,
the qualification rate of disinfection by-products were 100. 00% , by-products levels in partial water samples were close to the
limit. The levels of trihalomethane, monochlorodibromomethane, dichloromonobromomethane and tribromomethane were
higher when free chlorine level in drinking water was =1 mg/L. compared with those in water samples with free chlorine level
of <1 mg/L, with statistically significant differences (all P<C0.05). The levels of trihalomethane, monochlorodibromometh-
ane, and dichloromonobromomethane in samples disinfectd with liquid chlorine were higher than those by using sodium hypo-
chlorite, while the levels of 1,2-dichloroethane, methylene chloride were lower, with statistically significant differences (all P
<C0. 05). The levels of trichloroacetaldehyde were higher in drinking water from rivers(2.2 pg/L) than lakes(0.81 pug/L),
with statistically significant difference (P<C0.05). The level of trihalomethanes in drinking water during the high-water period
(0. 49 pg/L) was higher than that during the dry period (0. 36 pg/L), the difference was statistically significant (P<C0. 05).
Conclusion The levels of disinfection by-products in drinking water in Jiangsu province were relatively low. The concentrations

of disinfection by-products were related to the water source, season, disinfectant used and processing technology.

Key words: Disinfection by-products; Drinking water; Chlorination
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FL BRI R] Y 300 Z R RS AL TE R

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 010
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1 #RlE5FE

L1 ## BEHELSE 13 ADEXHH XA &N
BK) T KRR AE T OK R A K .

1.2 ik MK EC K SR A, ™ A 4 AR 15 TROH
TKFRAERE I J5 15 ) (GB/T5750—2006) % 3R 3k 47 7K K
SR RT3 LRI AR T AR R K T AR AR UE D
(GB5749—2006) WM A 0 45 S . A3 K ) 4l i )
K B 500 R 25 &I 7 Y046 A o BE LA S 23 K T A D
AW 7K T R R B E AR AR .

1.3 Aaldsc  HEEAEARIE R A HER Y
fabr =@ e . — S IR e . A — B e =R
P mW B HAER. —H AR, ZH o, P
e 1. 2- WO -ZEH O H L 2.4, 6-
= .

L4 RE4EH 13 AR o0 RE 52 3K 5
106 T 43 #r  H 4518 25 0] 8 B &I 7 90 45 A5 K6 ) AE
TAEANR BB EE D Lg— 5GP oK) A
15 B0 A KRR SR B LRI A

1.5 %ita#r K SPSS 16. 0 itk ik vk 4705 2%
rHT. P<<0.05 WERAGIF¥E X,

2 #R
2.1 AAWHAL HEAELSE B3 NMEXTHXEE
SACTH TR 47 L AN H2 52907 N, 47 &
KT B LI R K Ry KR FL A VI K IR K T 31 B T
VKPR 16 s H AT 38 B2 Ab FRAE ) 19 34 J (4
72.34 % IAAKIEAK T 16 BEL YT KR KT 18 )
KT AR o L 39 ML IR E R AN T K
8 b 29 RV ATH TEOK )L 5 HE R SR AT 7 K
JTHAREALERE Ty K BE 1 <<10 T3 M 7 JE, 10~
50 Jidi 33 J&E ,>50 M 7
2.2 HEMBIKERN T HIEAREN LR REKEE
69 . Ak 68 63 (98.55%)  AEKE Y 1 W48 br by iF
BIARATH BRI MR AR B4

TH 75 &I 7= 9 A (e R o BRI — 2k Y 24 £
34. 78 %) AULFE 24 £ (34. 78 %) K FERY = i FH 4. 10
By (14. 49 %) IKFEI) =5 LT 5 1 (7. 25 %) IKFERY =
AMEE 3 6y (4. 38Y0) KA =& LR .2 £y (2. 90%0)
IKFEERY 2,4, 6-= % By, Hr 8 iy (11.60%0) KM =K
FGE 2 3 (2. 90 00) 7K FE = G Joe A6 {1 A 1 FR
il 80% , ZH LR . = A LW 2,4, 6- = G T A5l Ay
PRUEBRIEAKAESS 2 3 (2.90%) . WL 1.
2.3 FREVERA KA LER
2.3.1 JHFEF WL LI RE =1 mg/L B, =
B e — S R e A — TR e L R e R
s AR <1 mg/L B A&, 2586500 %%

SCCP B <20, 05) o F A I B 570 K0 B &I 7 4 Wk B 4
b2z M G (P H>0.05), Wk 2,

K VR S TH B RO K R = e — A IR
TR W B S T ERNE . 1, 2- L
Pt A B AR T IR AR BN . 2 R A G
B (P A H4<20. 05)  HATH B 5700 b2 I8 5 Bl 7= ik i 45
bR TG 2F B (P H>>0.05), WFE 3.

R GJTR P 2 ) S 0H 15 R 4k

L e 7 Rl rhz 5 PR B B
i B A S (mg/L) 0.05~1.06 0.70 0.30~4 98.55
AP (pg/ LD 0.30~50 6. 90 60 100. 00
— A BE (pg/ LD 0.04~31.40 3. 80 100 100. 00
TR B (pg/ L) 0.20~26 5.10 60 100. 00
IR (pg/ L) 0.01~47 0.95 100 100. 00
= H 0.01~0. 95 0. 40 1 100. 00
A A (pg/L) 5~10 5. 00 70 100. 00
TR (pg/L) 0. 94~50 1. 00 50 100. 00
AL (pg/L) 0.50~100 3. 00 100 100. 00
TR (pg/ L 0.05~8.13 0.08 20 100. 00
1.2- 25 ke (pg/ L) 0.03~10 0.15 30 100. 00
1.1, 1- =5 & e (pg/ L) 0.01~250 0. 20 2000 100. 00
SO (pg/ 1) 0.10~10 0. 50 10 100. 00
2,4,6- =4 (pg/L) 0.01~200 0.02 200 100. 00

]2 ORI B A S B KRR A 3 1 B I 7 0 vk B 1 B LR

W B AR A (mg/1)

TH TR F 1A P{H
=1n=9) <1n=59)

= o H e 0. 64 0. 40 6.83 0.01

;)ziigiiij 18.78 5.77 21.11  <00.001

D 14. 31 5. 87 18.20  <C0.001

=IRHBE (ng/ 1) 9.21 3.78 4. 41 0. 04

R3O 550 28 U RORE 8 3 0 2 R 7 ) vk 3 B L AR

T 3 ) e
LRI W wEms  F P
(n=58 (=11

= H e 0. 46 0.27 4.79 0.03
— W R E (pg /L) 8.59 1.07 7.02 0.01
AR (pg /L) 7.72 2. 50 7.12 0.01
1.2-— 5 L hi(pg/LD 0.81 4. 54 22.96  <<0.001
TR g/ L) 1.11 2.59 5.16 0.03

2.3.2  JKURIE TG 520 190 K R KR K T K Ab B
T2 Sy AL AN R B A R, VTR K SRy K IR K T
WA REWE AR, 2L AKFRKRHK S =" 2
B W B2 2.2 pg/L, 110 K IR EROH K R
0.81 pg/L. ZRAGIT2¥E X (F=6.10,P<0.05);
ZEUR P AL BT K IR K R K h = A BRI E R
1. 27 pg/L, 5#NHKIE 2 R IG5 8 L (F=1. 80,
P=>0.05) , Ho At 18 25 57 b 8 35 B 7 ) vk B2 48 b 22 5 1
TG4 (P fA¥=>0.05). (F#4% 720 )
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QuEChERS £ B A0HH fo i K I e ik
[GIE ML is vl 16 R HLEE AR 24

4Wf?ﬁ'§a$'l‘ﬁﬁ,§i%

TR RARIRE IR s LR &R 210009

TEE.BR i — R P o o W e 2 g b 16 A LB T k. Ak SR QUEChERS 42 BOG R & i 17 7
AE IR ARG )G L N 1 mL N RV % R A HP-5 S AR P FHR, GC-FPD 4 ille . &R %7 B g h 16 A #l
BEAE0~0.6 pg/mL REWEEFH N A RIFEERXR, MR RN 0.998 6~0.999 9, K&kt Rk 0.008 ~
0. 034 pg/mL,FH RIS 82. 6% ~111. 9% AHXT bR fE W 22 (RSDs) B Z Bt H el hy 5. 7% 4 O <5% . &t #ar
B 7 ¥ e R AL T T I R 16 Ao HLEE Ak 25 Y b AT S

S $7 : QUEChERS; A HUB s SAH 3 5 U ' B2 48 I

hESES RIL3 X EkFRIZAD : A XEHS:1006-9070(2018)06-0642-03

Application of QuUEChERS to the determination of 16 organophosphate pesticides

in human serum by gas chromatography(GC) with nitrogen phosphorus detection (NPD)
HE Ying-xia, LI Xiao-juan, ]I Wen-liang
Jiangsu Provincal Center for Disease Control and Prevention , Nanjing 210009 ,China
Abstract: Objective To establish a sensitive and accurate method for the simultaneous determination of 16 organophos-
phate pesticides (OPPs) in human serum. Methods The samples were extracted and purified by QUEChERS and then evapo-
rated under nitrogen stream and dissolved in 1. 0 mL acetone. Targets were analyzed by gas chromatography with flame pho-
tometry detection (GC-FPD) with HP-5 capillary column. Results The linear range of 16 pesticides was from 0 to 0. 6 pg/mL
with good correlation coefficients (+ 0. 998 6-0. 999 9). The limits of detection(LODs) of this method were 0. 008-0. 034 pg/

mL. The average recoveries of 16 pesticides ranged from 82. 6% to 111. 9% with the relative standard deviations(RSDs) less

than 5% except acephate which was 5. 7%. Conclusion

rapid screening and detection of 16 OPPs in serum.

The established method is fast and sensitive, which can be used for

Key words: QUEChERS; Organophosphate pesticides; Gas chromatography; Nitrogen phosphorus detection

PR T b A I AT L W A 2 b N DI Ak
S B SOR B X 58 2N St T AR SR TR B3 iy 2 Ak
B RBOR S AR A R . W R A
BLBE AR 2 32 22 02 R AU @35 (GO LA @ 3% - I i
2 (GC-MSO!™M 5 Wi AH o 1%-F 3% 36 A i (LC-
M) H T B P 6 TR R A N i R A L
4 SCTR 22 g D 1 Rl JLAR O™ R e s RS DU
25/ I B A N 3 (] 22 bR B AR 2 Y P
B A, AW IE SR IR AE SR Tz W B QUEChER
TR I HEAT BRI AL L 45 A SO 35 A b EE A T
# (GC-FPD) , 5 7E g 37 o] [ b P sl L 22 A0 =2 1f ¥ v
F W 45 16 Bl LA HLBE AR 25 1 Ok

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 011
EE£W B 7154 %805 B A (CXTDA2017029)

1 #REFE

L1 EBAELRM ALK A S A KA
JE R %8 (GC-FPD) , HP-5 f7 3% & 40 4 (4 3% #£ (30 m
X 0.25 mmX0.25 pm) ([ Agilent A7), H .
TCK B R BE (450 C itk 4 h) s N-TN 3k 2 i (PSA)
(EE Agilent 2 D) 5+ /\ bt 4 & BE B HURH(Cig)
(EHE Agilent 22 F]) ; el R . £ T8 W e L 4
SRR IR R Y BRR XS B L A R B B L 5D R W L B ST
WK B B B | HY R S M R v R LR PN T TR B
=gk AR R BB 16 FPIR A BR E R W (100pg/mL,
ANPEL 22 ®D 5 IEH AL (20 CoKFEH AR .

EERBN ATHE Q974 2o TP ZEN R EALEN . EZ N A 48 T AR,
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1.2 #mERE A4 WEMWE 1 mL i F#E 8T
15 mL B0, 0.3 g EALBHIRA A 2 mL &
B R EIR 21 .5 000 rpm/min 5.0 3 min, 2B F1E W
B 0.15 g T/KBRAREE .0. 025 g PSA.0.025 g Cis Y
BOEN.HH 1 mL QIERIRE . A5 IF LW IR
5o H— U T 5 a8 W BCHR B 0 0. 45 pm B U8
B 0.5 mL S NG VEAERE G AT B, A IR IE W T
5 mL BEIE OB LA AVGE T . HERINA 1 mL P
i At GC-FPD 4347 .

1.3 x4 Z7|ZkBs 100 pg/mL ARG
Fr e BT R B EC 4 20 pg/mL A 6] 3 FEAR TR
W) YR BE M 0.0.1,0.2.,0.3,0.4.0.6 pg/mL b5
MRS,

1.4 &#FmdA PHIRE 80 C,fAFF 1 min, DA
10 °C/min F+3] 160 C,#LL 5 °C/min J+5] 190 T
2 min, H 5 LA 20 °C/min F+3) 240 C{# 4. 5 min,
VERE IR BE A 220 °C; FPD & I 2§ 1% B M 250 °C,
N,:3 mL/min; H,:90 mL/min; 255 :110 mL/min,
Aoy eE, A shifFFEaE 2 pl.,

2 gR
2.1 AREE#ER BHEWER 0.4 pg/mL IR IR
TR AN G AE Sy BT 5 , HoAR vE S I R 1, 16
PR HLBEE 23 min N2 ER 5 5 . T R AT B A0 35 50 10
BH R ] 43 51 R 15. 835.15. 965 min, Bl A B & H
FEA B e R A 14 MhA PR A 251
RESE &0 5 B TE R AT,
pA
700 ¢
600 - 1
500 ¢
400 +

300+
200+

100} J\

o= M . . J - x.l_!JuukTUrl\L_;___ll_
0 25 50 175 10 125 15 175 20 22.5min
W1 R 2. BGEUE 3. ST R
4. FARE; 5. SR 6. HEXTRBE; 7. RIS
8. ChPiBimE: 9. FALML; 10. KIEHBE: 11 BB
12. MEGRRE; 13. AFMEE; 14 PITRBE 15 —WBEE; 16. (RGBS
1  QuEChERS #2 HUAUAH 8335 M O B 1k
W 16 F A AL 09 AR i 3 &

2.2 RGN T FHA SRHELER LT LNE
VERBRBGR . R B, 2R 2015 2 BRI i 5 s iA L
FHOHER B AR SE , Sk F 2 WS VR M 3R 0R) . in A5
AR K 55 215 23 )2 . JC 7K B R B e BUAS HILAH v 22
REIIK G, PRIE PSA By A . WA Cis 5
PSA 1N 43 8OgAL T L BEAE %50 2% bR 3 5 o A A 1k Fn i

WM 2% T, B S R ) AR AR I T i S IR
INRAS
2.3 &S HE 16 M AVLBE I E R
BER AR R T IR B, €8 33 06 43 B RUOR A5 22 HL A (]
B, HOR IR P THRE . W R R E S 100 °C
A, B ol RN B R R AR P th 0 2 W EE S T AR OK, O
A ML 5 0 e L B AR U L O B B AR 2% 5
WR 60 °C .80 C I, (35 i He A #F BE 43 IF , 1 & 3%
WA AR ) B ] %58 e, T DA 38 B 00 R U BE 2l 80 T, &
A, 25 & % 18 4% 4 4 10 43 B B L RO K gy
B b [] 2 PR 2R, e A EE BRI AR R B2 80 °C L A& 4F 1 min,
PA 10 °C/min J}3) 160 °C, LA 5 °C/min F+F] 190 °C
B4 2 min, & J5 L 20 °C/min JF 3] 240 °C 4 £
4.5 minfy =B FHEA R,
2.4 FiEMAMWILE A HIR 6 B R bR E
RGNV AETE 8 0 R S5 e . AR vk B C
(peg/mL) Jy i AR A o KT 7 4 TET AR A Ay 90 A A 225 1 s 1
M4, oA R 5 7 L B LA s . AR
ZNSAE 0~0. 6 pg/mL ST N, 16 FAT HLBE R 25 1 &
R G R B £ Tk WY e W AH G R 2 0,998 6
Ah HAY 15 FhA HLBE R A OC R 203 >0.999 5. DL 3
i S/N IR, 16 A HLEE Ry BR 0. 008~
0.034 pg/mL, W1,

F1OWMER 16 FhA HLBE (R I ] |

P L 0 057 R ARG £ B

s SR s R
CiliRs 5.068 y=3586. 322 —106.26 0.999 8 0.010
FoEE 5. 860 y=2746.04x+9.39  0.999 7 0.008
LT F R 8. 150 y=1989.462—156.7  0.998 6 0.034
FURR 10. 093 y=1722.250—97.28  0.999 5 0.028
SRR 11979 y=2996.122—17.51  0.999 8 0.010
H G X Bt 14.537 y=2923.992+5.79  0.999 8 0.011
TR IE i 15. 383 y=2853.962+9.20  0.9998 0.012
R B 15. 839 y=2275.482—5.90  0.999 9 0.017
B 15.968 y=2290.34x+20.12  0.999 8 0.017
K e B 16. 435 y=2580. 762 —23.49  0.999 8 0.018
3L 57 M 17. 160 y=2402.84x+10.90  0.999 7 0.018
B 17.850  y=2531.452+17.56  0.999 8 0.012
RN 18.173 y=2311.372—4.80 0.999 8 0.013
L 18. 982 y=1997.352—9.12  0.999 9 0.012
= 20.151  y=2318.352—19.55 0.999 7 0.011
R A B 22. 666 y=1931.28244.05  0.999 8 0. 020

2.5 EDKEFAEEE MERRE 10 7 1 mL IEFW A
MY VE R BE Bt CHA HLBEAS IR S 25 B 23 Sl A —
JE A LB TR A b v R A S 0 vk B A i Ry
0.15.0.4 pg/mL MBI HIFE S 45 5 17, 4% 1.3 Arkb 28
J I 2 43 B o T 58 L 8] 0505 R A X AR U A 22 (RSD)
fndrE A 0. 15 pg/mL B, 16 FA HLEE AR 24 1 S 24 [1]
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e #9885, 3% ~107.0% , RSD [ Z Bk W e s
5. TN H A <<5%: bR~ 0.4 pg/mL A, 16

FhA WL AR 25 09 S 24 [ S Ry ] 82. 6% ~111. 9% »
RSD ¥j<<4% ., W#* 2,

R 2 QuEChERS ## USR8 JOME 0 BETE I %E LT Hh 16 FhoA HILBE AR 24 B4 131 Wi A< 700K %% i

fndrE 0. 15 pg/mL

finkR & 0. 4 pg/mL

A LB

A EAP) SRR o) RSD (%) MR (20 T ) RSD (%)
e 86.7~96.8 91.3 4.0 105.0~11.0 109. 2 3.8
(3583 79.7~90. 2 85. 3 4.4 79. 8~86. 6 82.6 3.5
2T T i 92.6~104. 3 98. 4 5.7 108. 1~112. 7 110.6 1.6
SRR 103.5~112 107. 0 3.6 110.3~115. 8 111.9 2.0
SRR 91.1~99. 9 96. 2 4.1 103. 8~109 106. 2 1.9
FP B o) % W 87.7~91.8 89. 8 1.8 87.7~90. 6 89.5 1.3
A W 88~91. 8 89. 4 1.7 86.9~89.5 88.5 1.2
EE R 88.6~98.4 93. 2 4.0 95.4~99. 1 97. 2 1.6
HFE 87.9~92.4 89. 6 2.0 85.3~89. 8 87. 4 2.0
K e B 92.5~098. 8 95. 2 2.5 98.5~104. 8 100. 9 2.6
R S5 M 87.7~95.8 90. 8 3.4 85.0~88. 6 86. 3 1.9
WVE L B 87.4~93.1 89. 6 2.4 87.3~90. 6 88. 8 1.6
FEiN 87.6~92.6 90. 4 2.5 89.2~92.2 90. 7 1.3
TR 91.1~95.7 93. 2 2.0 88.8~98.2 92. 4 4.0
= 89.6~99.0 94. 2 4.1 97~101.3 98. 1 1.9
RA B 89.5~97.6 93.6 4.0 91.8~97.8 94. 8 2.3
NN
3 itig - ‘ . ) P
ABFFER T QUECKERS J7 i Xt 1t 7% BE ) 15 47 42
B Ak 3 LAk SR S A5 14, R GC-FPD & (1 #95. 2 BB, Da, 45, 4 i i A7 HL Bk A 25 A B 25 W 72 1y
AT ST AR 16 R E WA ML 4 25 B A 5048 B8 9 A QuEChERS FiiAb# vk [J]. o 4855 3 T A Bl 4% 75, 2016, 34
M 4os 2z B 2 2 1S 3% RE H R SE 2 (10):782-785.
fﬁffimm’ﬁﬁ&ﬁm%&Eﬁ{ﬁﬁg”&% [2] 2 /MA TSI R 57 . AR A HLBE K25 QUECKERS
SN SR AR 6 5B P 022 100, o A 55 3 0 A Tl o 2
LR ot 3 5T R 4% L B AT LI A 000 5 0 kI 2018,36 (5):378-381.
P R BORMAER O, B AT, 00 AT Ak 3 2 2R F W (3] ZEMe. S R4, % . UM (B HE W A IR A
FEHC [ R AL HC A QUEChERS 3020 2 0 H Ay WLBs A 25 1], Mk 562 ,2014,33(10) : 1216-1219.
BBl . 15 55 1 T T 26 B0 35 19 5 MLV 70, 2 B [4] 208, P07, B AR . 4. UPLC-MS/MS & A ifi. 18 Fh A
7 B e 2Kk 3 h“';'hd:n s .
i 52 2 7 59 LA s A HE B 7 7 1000 AR R L, R s
REWBR A B F MR G R . QUECKERSIAIN 157 e, 5 b be. %5 . S0k (8 0 5 s K0 0
AV fay 5 50 2 B PR L R L B 8 FA HLBEAC 25 ()], T4 BF5E.2012,41(5) 1 853-857.
I . B R FH QuEChERS J5 8 % M 7E #F (6] FRMSMS, F rhaz, ™ £, 4 . M PaoBiRz&RES RN GC
HEAT 3 O AL, 254 2 18 ] i o RS i 1L e 1 2 NPD & 3 78 [ ], B PH B A5 2% Be 2 i (A 2R BH R0 . 2016, 33
LT = e S S 2 e 2 N (2) :46-49.
j‘jiﬁﬂx”u" E‘j’%‘ﬂ} Hﬁf:m@m MREREOREE e menm e . 5 40700 B
22 A N A U ORI T 4 LN B 7 A ) HTI]. AT TR A AR D L 2014, 57 (1)
HEAE BRI VE FF b A A AL R = AR b, R 153-156.
i R 7 (8 TC T R IR B A, FE I BT AR A [8] Bifk. 4N .55 5. % . QUECRERS- 15 4 I € 1A (i
H §i . N A2 2 5% A o3 A B 1 156 J M 2 A B S R DU LY R 34 FARZESRE LT, Ah 4o 2014,42(8)
ﬁ;’é;{z‘g’ij&,ﬁ\q"bﬁjfﬁ?o ﬁﬁﬁé}ﬁ?ﬁﬁ!ﬂ%%‘{)‘(%&&%, [9] ;;)2%]’];’2%@%% A R -5 A T P 15 R R 2
TEBL)Z I E e BIAS = L BRI T ik . SO g GBI, T B9, 2013.42(3) 1514519,
FE 1A 25 SR/ G D B1L AR B A TRC 6 3 B 7 S22 3 B A o [10] JH& ATEE B U, % . mu T 16 F A PLEE K 25 GC/MS/MS
J7. ABESEHE B QUEChERS 2 BUSUR 635 I Ot R 7 B B9 BFFE 0], TAEBFE . 2012,41(4) :649-653.
JE W WP ASCRS T A SR AR R A T 5 L 0 AP I ) g 11 P REIWI. 7045 . % . QUECKERS 4 Bk 76 4¢ 7= ih 4k 26 5% 14

RE T AL 1LY A 22 B A7 AL R [R] s 5 1A 00 o B 1) 0K
HAX AT 223 AR i R R R [N T 2 = A
DML, DR T oty [ A 00 A i P 22 R A BLBE A 24

R e g iy R AR R (], Al % VR 5 B BT A4 4, 2014, 31 (2) .
110-117.
i HEE:2018-10-08 4R 0410 e
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ZIR R RN B B A VRV

15,8 P9, A, kbR, KA
LA ERIRG A2 P s i R d R 210009

WE: BN THZRRRENTEM L2, FE MRS O G R TN 2R R KRN Stk m
Ames B30 B8 40 I GO IR AL RS2 LG 6 (A A8 I AN OB T s SR IR R 30 d SR IR M W Ak &5
R OMEHENRAES IR MR KT ZE>15 g/kgeb. wt. , B FH N T RFEH . Ames I NP1, TBOIEH R A/EH.
5 BRAH L3, 45 70 4 /N B IR R R VSR L B R AR A I R 22 R R R B (P {E¥>0.05), M HERERZ 30 d
MR BB SR R I 22 S TS R (P 35 >>0.05) , KB MLE BLAE AR il A: Ak 8 AR S TE IE SR N
FEPERTHRL, Fie EARLIFMT AR ZMER BT ST G TM 2T, RS Z 2k,

KR ZRE BPEEM BB R 30 d SR K2

hESES R4 Xk HRIRAD : A X EHS:1006-9070(2018)06-0645-04

Study on toxicological security of sesamin capsules
WU Jun,LV Zhong-ming, YU Ping,SHI Wei-qing,ZHANG Ying
Jiangsu Provincial Center for Disease Control and Prevention .]Jiangsu Nanjing 210009 ,China

Abstract: Objective To evaluate the toxicological security of sesamin capsules. Methods Acute toxicity of sesamin cap-
sules was evaluated by acute oral toxicity test on mice. Genetic toxicity was evaluated by Ames test, bone marrow micronucle-
us test and mice testicle cells chromosome aberration test. 30 d feeding test on rats was conducted to study sub-acute toxicity.
Results The oral MTD was >15 g/kg+b. wt. for both male and female mice, the toxic level was non-toxic. Ames test showed
negative results. mutagenic effect was not detected among samples. Compared with the control group. the results of mice bone
marrow micronucleus test and testicle cells chromosome aberration test were both negative(all P>>0. 05). The results of 30 d
feeding test on rats demonstrated no significant difference for total weight gain, total food utilization or body mass ratio (all P
>0.05). The blood routine indices and biochemical indices of rats were within the historical normal range, the main organs
were free of lesions. Conclusion Under the experimental conditions, sesamin capsules was safe for no acute, mutagenic effect
or sub-acute toxicity.

Key words: Sesamin; Acute toxicity; Genetic toxicity; 30 d feeding; Security

Z KR (sesamin) J& M 2 JFR H £ B R = 25 1k
B AP 2R A AR PR L R AR L R I
DRI B A PR TS a0 ) Big 22 0375 5 19 R RE 2 I
[F) B X B 22 35 3 00 JHE B0 LA DR AP T . R A
REAI /N B RS A PE S180 PR AR K, 6 7T 55 55U
W E | PR B W i K S ] T OB IR T, B B A R AR
FHS . I 6 26K 3 B B 2 A A B ST 3 R
Bl AT 0 H B 2 VAT RN .

1 A%
(NI FIET £ 3 & TR TP N E Y NEEL
T EB  BA CBL6O ke T HE 7 300 me/

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 012

NGB 5.0 mg/kgeb. wt. . SLE ¥ ICR /MR A AL
4 E A S50 B W B R BR A FD L SPE %K. SD K
BRI 1 1 96 307 33 5 S50 3 WA BR BEAE A L W TR
1.2 BEMFEHH® NI ADVIA 2120 F 420
W BrAY (1 [ SIEMENS) , EG1160 A7 I 41 # HL (
[ LEICA) ,PANNORAMIC MIDI %t % %5 B 4 4 /3
HrAX (89 F#] SDHISTECH) , AU640 4> [ 8 4= {43 #r
CCHA OLYMPUS) . T8 #0055 B4 %€ 10 177 18 41 2
FiR B B 7 TA97a, TA98, TA100, TA102 B #k (3£
Molecular Toxicology) .

1.3 #F& HOREERARE ST E AR ML)
(2003 42) #FAT % 2VEVEAT .

EEB N SRR 1984 VLR R R, A B, 322\ S 10/ 75 B2 5 XU DAl TAF

BIRAESE K F B FAEH W, E-mail : 694763830@qq. com
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1.3.1 /MRAMES 0 w5 . R K A2 5k
Bk, BEHUERE ICR /MR 20 HLHERES 10 XL (AR
18.4~20.9 g, MREUEES: 15.0 g, MA 4K ERE
60 mL, /MR T2 1 REEE K. N 2 RIFtH 5 3
WHEB 4 T2 W), #EEH 455 20 mL/kg+b. wt. . &
HEE M EIFEAS ] A 4 ho 28 3 IREHSS NG 4 h 4T
FURE ILEE /N 14 dL g s RSB .
1.3.2 Ames iR RFAEWRB AL, FRIL1 000 mg
BES ALK 4l KB A % 20 mL, 28 121 “C 20 min
R R JEAE R 328 (B ST 5 mg/lD . #43Z2AY
RUAE 5 A5 BB 1 000,200,408 pg/ I, KK 3L
W5 AFIEH a5 AR IR (A & 91 A8 4 | 3 70 ) iR
LK 4 AN BT BRZH (1, 8- 3 S R B sa b L 2-
BED BRH) . WARGE N Aroclorl254 i F 1K
BUIF S9. ¥32iX% 0. 1 mLAMTFIHAL S WA S9 IRE
W 0.5 mL), M E AR)Z R 52 2 L, B4R, 37 °C
Ri gt 48 h e Wgg 4 1,

1.3.3 B A B i R /D B AR E R AL Ar A 3
A E R4 (1.25.2.5.5. 0 g/kgeb. wt. ), FH
Xof PR 2H (RREBE J1E 40 mg/kgeb. wt. ) LA S 5 X IR 2H
Al 10 HUNEL BEMES 5 . 4541 30 h INaEAT 2 ki
BB E A5 20 mL/kgeb. wt. . 55 2 IKHEH
J&i 6 h ARFE/IN B O BB R O 0 /N A i TR
F B E G, 25 A1 R HUN BUBE T R e 2 L 41 40 iR
(PCE)1 000 A, i+ 40 & % 1) PCE 4 Mu %k, & 4%
HU/RNRWLEE 200 4 PCE, [A] i 114 fr UL 1F 4 21 41 iy
(NCE)%i.i+% PCE/NCE,

Lo304 /INEEE L Y (o i g A0 50 e /D BRI 1 B
BLA R o 3 AT gL B R (2 M R
2 mg/ke) VA RIEFINT AL, B 5 HU/NRL, 3 A5l
MBI IRA/NRESWEE 5 d, BIRER S
20 mL/kgeb. wt. . BT BE L /N BUME Jis 78 5 1 kL 1
SN 10 mL/kgeb. wt. . &4 T4 14 K k5
oKL ZE 4 mg/kgeb. wt. , TESF 8 H10 mL/kg, I3 T
6 hJm b FE . B/ B A0 52 AL, B O R RS, A S I AR
B I 2 R SE L B0 R BL 60 %6 UK R R AL . 2 1
J Giemsa WY )5 B T I F s

1.3.5 30 d MEFFAE . e 4 @R SD KL,
45 40 K, 2K W #E % ) & 2 300 mg/ A, H)
5.0 mg/kgeb. wt. , B X AL AR H L& 3 4
20 (125,250,500 mg/kg+b. wt. ) K. H . & 3 4F
HAY T HEER R A 25.50.100 5, BRAOEH
BT 2 100 mL. B AN 10 mL/kg+b. wt. ,
VR X R 4 DAAH S5 25 B i sl g ok HE S L ST H 30 d,
A H B KB BB R B K . B R RR 1R
EIFTE 2 REYEAR RLITELNE BBY

FIFH A, W3R S5 O, Ab 58 K BRI BRI B 2 4 0k 2%
FREE IE LR A7, TS IEAR b5 I e 3h ot 5 B A I 2B Ak
FE b s BT UL LU Bl A G A

1.4 it o KA SPSS 19.0 & AF 47 %+
BT T E5CFE R A8 SR IR O 6 30 080 5 3 o B R R
(& £s)RIR R T 2 Hr kA7 LB, 7 Z A 550, R
BRI S . K30 K ifE « =0. 05,

2 #£5

2.1 DPREMZoEFRRAE ZKOEHLTZRAY
14 d WA /NER L #E R0, HIGPET: .
INRAPES D i K52 &8 ¥ >15 g/kgeb. wt. , iZH
ri )RR PR SR R TCRE

2.2 Ames iK% DiAs NN AR (TA97a, TA9S,
TA100,TA102)#4T Ames i 5, 76 1A 5K A 75
ERGEAAE TN 45 5 it 4 1] A8 T 75 B0 35 oK 8 ok % 70 6F
MRZH Y 2 A% HLJG ) B — SO 0% 3R 5 B i 6T 4% A o T
T PR AR 2 AR R SR P AR R

2.3 FH@mRMERE SR ER,EML P EF
2 /N BRI R 5 R0 B AR L, 25 R 3
TGt 2F 3 (P HY=>0.05) . B X B8 25 i e /)
BUAZ R S E R AT A M, Z 5 B A S iF¥%E X
(X*{HN 95.779.84. 217, P {H¥)<C0.05), %74
W /N PCE i NCE 1 e 1 A 2D —F 5 570 % R A1 19
20% ,iZRE S X /N PCE/NCE B0, W 1,

R ZRRAR NS/ U B0 M RO R A 5

fo 1 B3
5 415 ;‘ cf z ﬁff)}t PCE/NCE
1 TR R 7 1. 4040. 55 1.0140. 19
i) = 7 1. 4040. 55 1. 0340. 04
v ) i 8 1. 6040. 55 1.0340.08
= 5iibe 12 2.4040. 55 1.0340.08
S 4 Xof iR 114 22.80+3.42*  0.91+0.18
i 363 T R 8 1.6041. 14 1.04740. 14
IR 5 1.0040. 71 0.9940.12
o) i 5 1.0040. 71 1.0340. 10
F=gile 8 1. 6040. 55 1. 030. 04
{ERE PO 105 21.00+3.16*  0.9140.16
W S G PR B e, P<<0.05, TR,
2.4 DRFHFEE KRG TRE KT EFIELD

B S hL e €0 R R 722 A48 i 232 43 531 R (0. 6 £0. 5) %, (0. 4
+0.5) %0, (0. 2E0. D %o, FH X A0, 4£0.5)
o JbeE , 2 TG T2 B L COCE 43 31 2R 0. 2010,
0.334,P {E53¥)>>0.05), BHMEXS AL/ BRLS2 AL G fo {4
Wi A5 40 JfL % (10, 4 0. 8) Yoy my TR I R4, 22 5
B Gt L (P =48. 939, P<C0.05),
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2.5 30dBFXL SLOHEHE 30 4,487 FH KR
B AT, SRR A AR A 7
14.21.30 d R, 2 R B LG 2 L HEME KRR F
435124 0. 146.,0. 810,0. 929, 1. 350, HEME K L F {5
391k 0.154,0. 615,0.666,0. 639, P fH14>0.05),
G e R ) o M L R BRI g S IR A A L 2
S TG 28 L (F gy = 1. 360, F g = 0. 882, P {H
¥1>0.05 ., WFE 2,

B =0 0 2 R A R L AR T X B4 (F = 6. 660,
P<20. 05) , i1 R BRG] ek 28 9 12 40 i o LU AIG - X i
H(F=7.302,P<C0.05), FAx 45 5 i 21 M L it /N B 2%
T A H R0 i A AR TS AR S X B 22 R LGB X
(P E¥1>>0.05) , H £ 577 & 21 K B % 0 FN o 2E Ak 4
PR IEFIEEN L R 5 &6, XREAF.E.OH . T
AR DL K S U (B L) S N A E AT 0 A 2L A
Ar 45 ) i AR RS R DLW R

F2 ZREREXNKBEEEHRML(ZEs) 2] x3 ZHEREXNKREWAAZNEML(ZLs), %]
L] & 74d 14 d 21d 30 d 8ty e 1~7d  8~14d 15~21d 22~30d MHH%
Witk XPEE 7943 12646 181413 20616 239422 160+21 MEPE XEEE 46.042.9 33.354.3 13.042.3 17.243.1 24.6+1.9

M 7843 12446 17549 198+13 227417  150+16 AR 47.044.3 32.044.2 12,4437 15.543.6 23.742.3

WA 7944 12546 17449 197414 224417 145416 R 44.346.6 30.24+6.8 12.2+4.6 14.7+2.2 22.8+2.0

IE']??UEJII 7943 12546 177412 197413 299415 150415 = 46.8+5.9 31.74+4.4 10.8+2.8 17.5+2.5 23.8+1.7

T P Xt BE 54.643.3 38.544.6 25.34+2.4 28.444.5 33.7+2.2
Mtk xR 8144 14549 214%11 274£17 344423 263422
A4 52.046.1 40.545.3 25.942.9 27.941.8 33.941.7

AR 845 149 214411 273714 338410 254419 PRl 53.4%3.0 39.2+1.3 26.0+2.3 25.74+3.2 33.241.2

AR S5E4 14644 21946 281413 33ELS 261420 Rl 53.743.0 40.0£2.3 26.9£1.9 29.4F+1.8 34.7+1.2

A 8245 14448 215+7 27749 34949 26748

x4 ZIREREXMKBRIEELEmL(Z £, %]

2 M HE R BRUS B R R X A [ 2 131 23] i/ 1A "k it/
WG B L (Fyy =0. 752, F g = 1. 983, P {H1Y WEHE i B 3.5040.19  0.84£0.03  0.25+0.03
>0.05), W 3, & 20 MM TE R BUNE S84 & R 1 3.6420. 21 0. 8520. 03 0.2470.03
LSRG 221 Y (P 0. 05) , H % 41 M R 3.4940.13 0.8440.05 0.24+0.02

\ fe ) 3.6540.13 0.87+0.06 0.26+0.03
PN ViR N i AN R N i AN I N i R T X B 3.46+0.19 0.87+0.04 0.28+0.04
{E43 594 2. 664.,0. 767, 1. 058, 2% 41 i P K BUHF B 14 ERR 3.4240.24  0.88+0.10  0.2640.05
HIL EEAREL EFREAEIL 2K FELSITE F T 3.49+0.27  0.88+0.07  0.27+0.03
B 43508 0. 380.1. 035.0. 098.0. 654, L3 4. Mtk K ie 1) 3.53%£0.27  0.8940.06  0.2540.02
RS ZIRFEBEHEXT KB F B AR B R (2 £ 5)
v EEA EA 1) 1) IIEAR-H S| e L 4 i T 4 B 4 i W R P IR 1
(10°/L) (10'2/L) (g/dL) %) %) %) 4 %) 4 %)
WM xR 7.5+1.7 6.640.4 12.5%0.8 14.7+1.6 78.8+£1.8  3.5%0.7 2.240.5 0.1620.08
A5 7.541.7 7.240.3  13.140.4 14.8+4.8 74.54+5.2"  3.840.9 3.041.2 0.1840. 08
o 7 6.8+1.6 7.34+0.2  13.5%+0.5 14.7+3.3 78.1+3.8  3.7+0.7 2.54+0.5 0.1640.07
o 7 7.3+1.1 6.9+0.3  12.6+0.5 11.342.6* 82.3+3.4  3.2+0.9 2.54+1.0 0.1940.11
Hete xR 8.9+1.3 7.0+0.2  12.84+0.6 14.143.2 80.0+3.1  3.6+0.8 1.5+0.6 0.1940.07
AR5 9.842.1 6.940.4  12.8%0.6 15.044. 1 79.7+£4.3  3.1£0.9 1.4+0.6 0.1440.07
op R 10.0+2.2 7.0+0.3  12.6+0.4 15.043.6 79.24+3.6  3.6%0.5 1.540.3 0.20%0. 00
e 79 o 9.3+2.4 7.0+0.5  12.740.7 15.1+5.2 78.4+5.8  3.740.7 2.0+0.7 0.17+0.07
F 6 ZIRFEBEHEXT K EUMAE IR AR R (£ )
WS BN ER 55 A Qi ik = e il BEA HEH JREA IINGiS
(U/L) (U/L) (mmol/L)  (mmol/L)  (mmol/L) (g/1L) (g/1) (mmol/L)  (pmol/L)
MM xR 40410 161+32 5.540.5 1.2+0.4 2.040.4 6046 30.4+3.0  5.640.5 2842
A5 38+6 170440 5.440.6 1.140.6 2.140.4 634 31.0%£2.7  5.340.8 2544
R & 38+38 155+24 4.940.3 1.0+0.3 2.140.3 6544 31.8+1.8  5.9+1.0 27+3
o 7 35+6 161438 5.340.4 1.040.2 1.940.3 6243 30.94+1.9  5.740.7 26+3
et xR 47+6 172438 5.8+0.5 1.440.4 1.74+0.3 56+2 26.4+1.1  5.3£0.9 23+2
R 4 14+38 151419 5.640.5 1.040.3 1.64+0.3 561 26.840.4  4.8+0.6 2243
oh R 40+5 159433 5.740.4 1.240.3 1.740. 2 57+3 27.3+0.9  5.241.3 2341
e 79 o 44+5 167+19 5.340.8 1.340.4 1.740.2 5742 27.34£0.8  5.040.6 2342
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UTAF SR 2 RRER BT 5 R LR A R A A )
REVE N WIS B . RN 58 32 BT, 2 6 3% RE 10 7k 5L
JBRIEE AT B R L 4 e L I I e L A R S 22 i 40 it
B AT 2R R M FL IR A L R MCF-7 1% 440 i
JEI B A2 G191, ol LU o, JHF 8 40 i 0 5
SEUT E R HE 4T = A R OF T R R ST 4 T
D-2FFUBE AT 2 52 R SO S B 2, 25 F 2R e . KR
R JFF 200 458 0 RIS Dt 2 2 1 AR IR 34 A i e

PRy R A £ dh L i Al ) 2P IR A R 2R Y
B IR R IEAR D PR R A e
M FEAT AR — B B A S e A T Bend it
RIS .30 d MR AR A LA 1 =
ol a6 X 2R BRI e HEAT T Ax T AY T B A 2 A RO
o S5R R 2R R X /N BRI TR e 0 (A A A
BE AR M TG0 /R X SE e S W G AR K K L E R L I
T AR PR 4 0 5 R W O B A B R AR

&%k
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Mental health status and related influencing factors

among five-year nursing program students
ZHAO Ping” , ZHANG Yan-jun, ZHANG Qian, JIANG Xin-yue, XU Fei
" Nanjing Medical University ,School of Public Health ,Jiangsu Nanjing 210029 ,China
Abstract: Objective To assess the mental health status and the related influencing factors among 5-year nursing program
students;to provide basis for promoting mental health of students in senior vocational colleges. Methods A population-based
cross-sectional survey was conducted. The students enrolled in Sep, 2015 for 5-year nursing program in Nanjing Health School
were chosen as eligible participants, whose psychosomatic symptoms were assessed using the self-scaled Symptom Checklist
(SCL-90). Results Totally, 2 126 students successfully completed the survey. The mean value yielded from SCL-90 was 1. 60
+0. 48 among the overall participants. The scores of SCL-90 were different among students of different grades. The lower
grade students had significantly higher SCL-90 scores than those in high grades. Compared with national Norm, mean scores of
9 factors such as somatization, obsessive-compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety,
and psychoticism were higher (all P<Z0.05). Overall, 622 students were identified to have abnormal mental health status, re-
sulting the rate of 29.3%. Multivariate logistic regression analysis showed that psychological abnormality statistically
associated with grade (age), parents’ educational background, parents’ relationship, peer relationship, personal emotional ex-
periences, registration districts (urban or rural), participation in group activities and professional preferences. Conclusion
The mental health status of 5-year nursing program students is relatively good. Students in lower grades had more problems.
More attention should be paid to promote their mental health education, especially to those whose parents with low education
background, from single-parent families, with poor relationship with classmates, experienced love experience, from rural fami-
lies, or those do not actively participate in school activities or with unstable professional ideas.

Key words: Mental health; Symptom Checklist 90 (SCL-90); Students of 5-year nursing program; Influencing factor
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Epidemiological analysis of smoking behavior among Suzhou

urban and rural residents aged above 15 years
KONG Fan-long” » YAO Fang.LI Xiao-ning, QU Chen,PAN Yao-dong
* Suzhou Municipal Center for Disease Control and Prevention ,]iangsu Suzhou 215004 ,China
Abstract: Objective To understand the epidemiological characteristics of smoking in Suzhou; to provide effective evidences

In 2017, stratified multistage randomized cluster sampling method was used to select the

A total of 6 423 res-

for further tobacco control. Methods
residents aged above 15 years in Suzhou, who were subjected to survey by face to face with PAD. Results
idents were investigated. The overall smoking rate was 31. 59% , the current smoking rate was 25. 10% , the daily smoking rate
was 22.29% , and the average smoking consumption was (15. 68+9. 48) per day. The overall smoking rate,the current smok-
ing rate and the average smoking consumption per day were higher for males, subjects aged above 45 years or working for gov-
ernment organizations and laborers compared with those of other groups(all P <C0.05). The smoking-cessation rate was
20.55% » the successful quitting rate was 13. 36 %, those who chose to give up smoking cessation by hotline or smoking cessa-
tion clinic accounted for 11. 29%. The smoking-cessation rate was higher among females, group aged above 65 years and the
medical staffs compared with others(all P<C0.05). The overall and daily rates for second hand smoking exposure rates were
59.97% and 30. 16 % ,respectively; which were higher among group aged 45-65 years and whose occupation were laborers and
farmers(all P<C0.05). Conclusion The smoking rate and exposure of second-hand smoking were high in Suzhou. The aware-
ness of tobacco hazards needs to be improved. Tobacco control should be strengthened, effective intervention measures should
be explored, the legislation to establish smoke-free city should be promoted vigorously.

Key words: Tobacco; Residents; Smoking rate; Tobacco control; Second hand smoking exposure
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W 11~96 %, F 44 (54. 304+20. 66) %, Hirh<<20 % 4
55 1], 20~39 B 41 2184 ,40~59 % 4H 960 i, =60
A2 02061 ML 43 A5 A 3 52041, AE A B’ 733 il
WA A3 6431, iR B3 610 fi,

2.2 @EOL 4 253 B ETHZE 676 ], ST 25 %
b 15,89 % s Tif 2 245 209 B L Mif 2 25 R N 4. 91% .,

2.3 ®HEFmRE MARIEMN 15.46%(515/
3332), M 17.48% (161/921) . 2 R LG ¥ E
X(X*=2.21, P>>0.05), <20 % 41.20~39 % 4,
40~59 B4 . =60 % 4, 4 5 H 20.00% (11/55),
14.04% (171/1 218),19.17% (184/960) . 15.35%
(310/2 020), Z R A G it F E X (X* =19.34, P <
0.05, & KA 15.28% (538/3520), 4k & R A
18.83%(138/733) s 2 R A Gt # L (X =5.70, P
<<0.05), WA E N 13.40% (488/3 643), 1A &
HON 30.82% (188/610), Z R A LG E X (XF =
118.66,P<<0.05),

24 ®WEAHYARE WEAHRHMHEN 1.80%
(160/3 332) ;MK 5.32%(49/921) , 2 R G2
B (XP=0.415,P>>0.05), <20 % 41.20~39 ¥
41.40~59 B 4l.=60 Z 4. 55K 5.45% (3/55) .
5.67% (69/1 218).6.98% (67/960),3.47% (70/

EEB N R (1982—), B LRI MN R BEIW, EZ N ZE MBI T AR,
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2020) . ZRAFK I FE L (X =19.34, P<T0.05),
R K 4.49% (158/3 5200, IR K H 6.96% (51/
733), LR A G E XX =7.92,P<C0.05)., ¥Iif
HBE N 3.18%(116/1 643) , EIAHE N 15.25%(93/
610), 2R A G2 X (X*=162.68,P<C0.05),

F Scheffe W45 X [8] 32 X 4% 45 i 41 i 22 25 R 47
W LA, 25 R B 20~ 39 XA T 40~59 % 4 i &
RET =60 H4H, Wk,

R NIEAE R H T 22 25 20 BT T AR (0)

Lo BAT i 40 Pa Py Pa-Py PA-Pply 95%CI
20~39 # 5<<20 % 5.67 5. 45 0.22 -8.53~8.97
40~59 ¥ 5<<20 ¥ 6.98 5.45 1.53  —7.33~10.39
<20 £ 5=60 % 5. 45 3.47 1.98 —6.65~10. 61
40~59 ¥ 5 20~39 % 6.98 5. 67 1.31 ~1.64~4. 26
20~39 % 5=>60 % 5.67 3.47 2.20 0.03~4. 37
10~59 % 5=>60 % 6.98 3.47 3.51 0.95~6.07

T P A OB AR I8 20 P el 1 2H (YT 22 25 58, Py HE 5 4F I 4
R 1B 2 255, P A-Pu h PHAE R ET 2 25 R 2 2%,

3 itig

ARG RN, 2012—2017 448 M T 45 B 05 T £
RN 4. 91 % AR T A E K (6. 8 Y)Y AR T 2009
410 H—2014 4 6 AIRMiTEA 25 R (7. 0%, 1k
T TR 24 5 A% e B A TR R A . 3R R 2
2009 4 10 H 1 M 17 £ Bh 4 Bk 3 4 Tif 22 24 25 4% 9
H , 1F 3T R it 25 45 49 By 6 TAE, Z 10 B 8 1 i 25
SR B FTEI H SL W R 2 S BOZ 2
SEA% s B I T 22 2 R A R

AR R R M T 5 A S5 R R T 2 2 R L it
2R F TG X E A A SCHk R E B
JET 2 25 25 o I FE B I RS A B ot 45 i o
PR TN 22 25 S5 R 1 I R YL 38 5 AR YOI 5 45
B, ARAER A, =60 2 i 225 R KM, 5
HAbAF I 25 8 — 3. R BB £ 2558 K it 24
R AR, 5 4 [ S5 A% 0 Tif 245 1 Sk 2k
EEERAH — B, AR S AR AR R AL R T B3 A
K, TAE AEERE AN O ERE BT SR T RAESS

Ko BIRBH Y 2 253 T 25 208 & T 0036 B, Ui
WY 5236 J2: i 22 245 RIS 25 45 4% 19 fe e R R, i &=
THME R AN K A R R Z , B#F IR K
M 25 LA RO & B BLAS R T I R E A K

2 LTI BOORTE 4x RO G S5 A% 0 I H 40 ) 4
T 24 235 A2 9o 2 156 10 B AT 20042 ) {EL T 24 45 20 By ¥
TAESA REAAR . AR S 5 A gt — 28 i R X
SR B TR DL BT A A5 H N T 24 7
TAE S B it BRI 16 7 s 245 25 1% 0 16 3 5 () Ao i
W45 R B IR T A L B A R D 45
i 245 £ 35 1) K A

S %

(1] A5 RS AZ R AT 5 5 TlRE 8 A BOR 48 S 4, & [ 58 Tk &%
R AT 2 RE R AT I 20 L 2010 4F 42 [ 45 0K 45 400 AT
P2 SRR SR A A LT ] v [ B B 2% 7R 2012, 34(8) £ 485-508.

L2 200, ot ik, it 0 55 A NI T 22 24 95 4200 T AT 8 2 AR E %
Fa b R ML) ], VL5 BB BE %, 2015,26(4) :60-61.

[3] Merza M A,Famia P, Tabarsi P,er al . Anti-tuberculosis drug re-
sistance and associated risk factors in a tertiary level TB centre in

Iran: a retrospective analysis[J]. J Infect Dev Ctries,2011,5(7)

511-519.
(4] FMEZF Bk, KRB, % . REWAEERNGERNEZL] hHE
B 5 2 75, 2013, 35(4) : 221-226.

(51 faf)" = 4 O A & kL 55, 3R E 0 2 25 45 % 0 & 6 10 1 IX Tif 22
2555109 N T I FAE % A A AR AE LT . b g B A L 2008, 24
(6):413-418.

(6] bl AR G IO A 3. 4 [ 45 % T 25 M B 4k 2 IR Y
(2007-2008 4F)[M]. db5HT. AR TA: At . 201044,

(7] RWin G ar P br . 5 . 3% 2 Wb T ) AR OF 285 B 0m N B E fE
B PR 38 Je e e R AR () ). VL IR 0B BE 2%, 2016, 27(3) : 268-270.

[8] TR HHOE. IR .5 . T 22 MM N R IEBHT .
[ 97 #9524 75 . 2011, 33(8) : 538-541.

[9] W, ok, A EE, % . 2012-2015 4K 70 H X 45 4% 8 3 2%
W BFE T T 25 R0 A AT [T ], BAR TR B2 2%, 2016, 43(8) : 1499-
1501,1516.

(107 EAC kAN, BeIESE . 45 . U4 6158 (il v BH il 45 A% i 2 Tiif 245
W g5 F o Hr 0], BRI, 2016,31(8) :692-696.

(1] =T R BB A . F8MTTT 209 0] il 45 8% 58 3 Tt 24 1 0 43
HrlJ]. YL TG BE 2. 2016, 27(5) . 567-568.

Wi HEA:2018-04-10 4B 5KE

(E#% 661 1)
B

[1] WHO. Multidrugandextensivelydrug-resistantTB ( M/XDR-TB ) :
2010globalreportonsurveiUanceandresponse[ M ].Geneva: WHO, 2010.

(2] #R 52, EAIMR 5K SO, 55 B 5 3 X 45 2% 2 BORF 1 g 245 1 )
[JT AT 95 BB BE 2, 2012,23(3) :42-43.

(3] 2010 4F4x 45 Tk 45 A% Ui A7 98~ i ke 8 2 42 45 [T 0. o [ By 3%
F478,2012,34(8) :485-508.

[4] E4a, EHL.208 BRE5 > BOFF T 25 15 50 53 7 1] 7L 95 91 B B2
2,2010,21(2) . 37.
[5] H#=F.okphi, B E R M 209 i i &5 4% 5 1 2515 B o Hr
[ LI T B BE 2, 2016, 27(5) :567-568.
(7] ZEF, K%, & . 2008-2011 4F 45 4% 4> B FF 1 10 Tt 25 1 48 5T
(LI e B B R 2 2% 75, 2013, 23(19) : 484 1-4843.
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i 22 i T AR i A Ba PR G RITF 9% 93 1 R B 1 O

TR, B AR, AR, MRS
1. A RERXFALTAESR.TH 7 211166;2. FLZFT PO m3k;3. ITHE g P

WE B TR IO R R T LT T R O T A M AL 1 2 BT R KU . TR
20162017 47 JCAZHR M & IR ARAS , 2Rk F B AP ELISA SR A NAT 864 025 , 9 %t 45 Rk A7 b, &8

o ¥ 2 T H s I 3
109 373 24 JofzHk

& . 46 HBsAg BHPE 492 #, BHM: R Hy 0. 45% . ELISA B 59 I & bR A 7 L 4G 0 H 40 6 NAT FHE:, &85 4. &3 N

HBV DNA FHE; 2Bl 15 . K & B HBsAg BFHFE 3, &8 R BB MR e R E R 0.037% . &it

EARFATIRE i 1A% 376 2 5 B g KU /N
KRR JOAEHR M s NAT ; BB ok 2 T 2R 9% 25 J e
hEHEKS:R512.6 X #k#RIRAD . B

Z RN R R FF (HBV) BB P e (Oceult
hepatitis B virus infection, OBI), 45 Ifil /& HBsAg FA
PE LT A1 (8O FF2H 41 HBV DNA FHM: R HBV &
e, RINRH R E RS TR FRED . B
B PR 2 BYJHF 4 0 R0 R A7 A, A LA I DR J 1 2% B A%
LV A BT A YR T A R R AR HBVY S 3% n] BB
WEZ2 T rp o I s — TR A OB A R B K 5
(ELISA) J5 ¥ %F ik i k5 0 £ 2 T Bt it (HBsAg)
PLH] 5 & 5 R e HBV., 2014 4F 5] dF # /R &
(Nucleic acid test, NAT) & 4t , B & K I0 AZS 4 9% Gk
B 1 CHIV) (N BUIF 205 3 (HCV) fil HBV, #F 5%
RN, o SR ] ELISA X HBsAg 4 I A GEHE R 2.
JHE 7 V3R OBI 4 o ) 4 il 5 JE s HBV XUR: .
NAT HARK M HBV ., 0] LLA7 8% 0 A 1 ik i #% - OBI
NHE AT FEAL HBV SR XU . A S5 & HBY JiA7h
SR 5B ST 0 MT T 4 M X TG A K I OBT AR B, A
PR AR IR 22 4 A6 A A5 AR AL 5 2 R A

1 #RFAFE

1.1 AR % WEZdidos sl T 20162017 4F
HORAE 109 373 A JoBEmR M Ml . Horb B 68 754
ek 40 619 4 4RI 18~60 %, il 32 ¥, FF
A ORI YA A BUAT A I il A BRI 5 ) A i
SR A A B

1.2 fFzéan 2[R SE (Microlab STAR

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 019

W 2 M X Rk I HBV e

XEHS:1006-9070(2018)06-0664-02

Hi + HAMILTON) ., 4 B 3 i & & %4 (Microlab
FAME %+ HAMILTON), HBsAg ELISA i #|
& ORI 9 B 2 W n & 4 R UL B
PRAE RN E 45 R, & B 3 &% R & B (Microlab
STAR. # + HAMILTON), % St & & PCR
(ABI7500), HBV . HCV #l HIV B4 8-TR A A I i
FUFORE L 8 P A G N N o SN R A S O
R FL R I A A PR 2 B . PR
i — P o A I A A

1.3 #Kae B ar X4 43 BH R R i 3 Bl D7, OF 2E AT
HBV 1L 2= 6 bk I

1.4 %t a4 fiiH SPSS 19. 0 #4347 451+ 4>
Br it %R CARER . L P<<0.05 N ERA LI

RN
FE X,

2 B#R

2.1 OBI B # % 109 373 Fl LRk I H . 246
HBsAg FHME 492 1], FHPER Ry 0. 45% ., 108 881 153 F]
PEAR A NAT G R Aor I 2 AR ) 0 A 1 FH 1 40 ],
2R A1 HBV ILTE #48 n A il HEBr HBV &Y g K
WL 82 ER S OB Wil B UL 3 0. 037 %%,

2.2 OBI B FABMEFHEX OBI AR LI
PR 56 25 AL 6 Fh i F . Hod, $i-HBe
B BH PR ) B 2 ol 21 )L OBT e & Btk
) 52.5%; Ji-HBs H 40 BH £ 9 i, & 22.5%; $i-

EETIR LA HW“333 T H (2016-M-3345) 52016 4F 5 2R A AN A “ANA—TH7T H (LGY2016045)
YEZB N DU ME1982—) , &, AL T RBTA, RE R0 I, 3222 S 4y il %2 4 T4 .
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HBe . $1-HBc XUBH M 3 #, &7 7. 5% ; it-HBs . $ii-HBc
XUPHME 2 61, 5 5. 0% ;s i-HBs . #i-HBe . $1-HBc = FH
PE LB, 20506 VG 2E 4 AR 2 o BT 4 B,
10. 0% M5t ke PE B BE PR i gy . A Hi-HBs 19 Bk il
i HBV DNA FHPE 12 #i]. (5 30. 0%,

2.3 OBl B EHra B & o4 Xkl & 5 AR
E2TIN 3 (PN 1 K N C R A28 S L S M S PN
YL E 5 OBI 6 REAT 08T . o, R R 4F 1%
2 L B A 2 RA G R (=7, 353,
P<<0.01), W#1,

F1OWERT ORI F OB Y AR i K £ 4 #r
OBl Jip®

MXRHEFE AR NN W W Pl

FRCH) <30 34 209 3 0.009 10.525  0.001
>30 75164 37 0.049

i) K&l - 31378 2 0.006 11.322  0.003
BiE 42212 19 0. 045
B LF 35783 19 0.053

Boll. W& 2% 17 674 2 0.011 13.322  0.004
T B RIR A 35 203 7 0. 020
TAKRE RIS 48252 24 0. 005
K% il % 8 244 7 0.085

ZWEE BRI 56 245 12 0.021  7.353  0.007
— i 53128 28 0.053

3 g

Hap, 36 B & 2 88 & b B W A7 0 & B b E
ZU T SR Rl G B R O A R 0 A Bt HBsAg HEBR
HBV JEYe i b g 7 1141, OB 45 K 2, # il 1%
& HBV 77— 2 K. 2015 4 HE Dit &%
A1 & T o A% TR K U TR %) 3 D) 2015 4F
UG ML 3t A% 2 O A 4 A 5 0 R ME S T O il s T
2014 AFEFFJRAZBR ARG, IF XF NAT BH A ik i, 5 15 17
INFIBE YT . A BORE R, TE 2 T JC A4 #R i & H OBI it
13 0.037% , A% F L i T (0. 069 %) | K& Tl
(0. 045 %)™ (R (0. 21 %) [ YT.F5 (0. 06 ¥0) ) Al o
] 7 W ML X (0. 11 % ~0. 13 %),

We£e ik i & OBI A9 Il T 2% 0 25 & 3, 90 %6 1)
OBI #i-HBc 8 #r A ¥, H b Hi-HBe 500k BH2E 19 o5
75. 6% 3% 5 LSRRI b X0 A — 2 4R R -
HBc 8 b5 BHPE S K b HBYV DNA () FH % 5 25t w5
A M 2= AT DAE S B E R HBV e i
JEFE bR, MR AR DY X1 033 ) HBsAg () B .
NAT B G w2 A 47, 4% FHi-HBe FHHE ik
M3, 2e5d 1A BE T 490 Bk i # br A 28 558 PCR

PHER Y A 14 kR A 80N BH 4 (2. 86 %0) , A itk i
XFHT-HBe BRI T LA,

HEr, i R E NAT 94 F &, dikiin # OBI g
YURH G B B W 3 2 . AR GER T & B, AR IS L 4
oAt VB B Py e B M 2 TR R R 1 1 fE I
F AR OR, 2 B R = L T RE S BB e Tl g
FIRA H LR TRE 30 2 Z 00 M AR ok 1 Fh o
S IFFET L X6 0 s e B 1k 2 0 I ¢ 5 7 SR e A R B AR
220 RSB TR A B % B, —
IR AT TAE SRS AR X &7 38 L AR TR
Jo e AR R LSRR B LG R G
OBI B YL i BE 2 /N, DL I s i R 32 0T e B v JR e 1Y
KR K R A R R AR B A T (BT OR N B S
B TR B W5 43 HT

&%

[1] Said ZN. An overview of occult hepatitis B virus infection[ ] ].
World ] Gastroenterol,2011,17(15):1927-1938.

(2] RD, THM ¥R A% . 90 JOB2 kI & B b 1 ol v 01 )
CRURT 98995 B I e 09 94 A [T VT I8 BB € 2. 2010, 21 (6)
23-24.

(3] &3 EAE R BB S . WA ERRSESDIERIEX 2B AT
P TR Ak B 96 1 8 T2 s ORI pE A5 6 48 43 BT (). V0 95 T By B2
2,2016,27(6) : 644-646,650.

[4] RMRCEHZE, 4,5 . H ™ ELISA ¥ £ JF 3 m 5T 5 A4 0 it
FUAE 2 JFF AT 6 2 IR A v B 1 FH B4 () )L 95 0 B B 2%, 2013,
24(4):9-11.

[5]  ARigrige , 20 (e R, 55 . b X A2kl #5 2 50 A 28 % 7
It B SR e 15 00 R € A8 T [0 1. TR Al 2% 5L 2013, 26 (8)
701-704.

[6] EAR BT, JRIB . 5 . K% Hh X TCRETR I 2 e B2 1k 2 B IF R
R pre-S/S XX 4p M [T o [ 4 a2 7L 2015, 28 (1)

26-31.
(77 BRI PRI LA 22 3, 46 . i) 19 31X G432 ik ol 25 o s 1 2 TR0
PRAR BRI YWEFE[J ], i 24 . 2010,23(12) :1033-1037.

[8] HKLT.¥EWEEL. % 018 . %6 . YL95 H11X HBsAg-/DNA -+ ik ifi # ifi
T 25 7 A Wy 22 2 M LD 0. b [ 4 2% 35 2016, 29 (3D ¢
264-268.

[9] Yuen MF,Lee CK,Wong DK,et al.Prevalence of occult hepatitis
B infection in a highly endemic area for chronic hepatitis B: a
study of a large blood donor population[]J].Gut,2010,59(10):
1389-1393.

[10] FRIE,BRIGE . NG, . BRI BB M 2 9 2 9 25 2k e
BUBRAN R G KR S A [0, b [ 20 36 T4 4 B, 20138, 29 (1)
58-60.

(110 wbBEdk, 250 AN BUE L 45 . A% B R BH PE A 4 Tk i 2 R B 1 2
JIT 905 T SR e 4 - A 2 R R B A R T 5 L. o R il 2
,2016,29(9):890-894.
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2017 AEH7 Bt e N BERR 2 P A K - A

T RERR K2R REA VRS R R I A
1. BRABRIEFETREBAGI2H P oo, BRI 5E 85000032, i 4 & kTR 424 F o

WEBH  CRAEETT<<20 B MEH R AR ARRZ UK SR ZARERRE e R0, ik HZHBE)Z
AR BT AR 2 166 47 T8 2006 52 T Ji& m) 25 ) £ JF R G2 AR AS . FTT W6 4 28 W R U SR AG  BR S TG Pk, 855 A& AT
R TgG HUURFRTEAN 79. 600 AR5 38. 700 F BT A 482. 7 mIU/mL; & #1040 fRIZ TG B B PE 3R 72, 304 R 47
#3460 LTI A 390, 8 mIU/mL;<<20 % it EATE T 02 TG BURBIMER 8 A E 1 2 K ARSI
PR 25 S 49308 FEE I 2 A U Rl I (] () 94 B 1T W R AIR . R0 1 RIS 2 500 R 0 A B A 25 | DR 4 SR 289 B 22 S 4 TR 40
AR (P EH>0.05) . G FUpETT ATERRIS HUIAK T B L O 0 40 S JLAT 28T )7 422 i ) I o a6 2 9 b b T4 L 31

FRBREREH .
KRR RRIB YUK s BRIZFE T 5 (B B
FESES:R511.1 X EkHRIRAD . B

JBRIB SR AT Y M AR 1 PP G AR e g 2 —, A A
BEDUIR BH P R 4E F5 16 95 % LA B iE A BEAG % BHLI bR 92
PEWE LG . B IR, & EKEZ R 2 LT,
HRATRAE & A T B 8 oA . 8 T P % T B PR
IZHUR I AT RRAE R T RBP4 1 5, 2017 AEJFRE T
LI T A BRECHE R IZ B VR K - il B 8

1 #REFE

L1 x % A X RE A TG AR 56 18 2, 78 SCRk 96k
H B P E R B FE AR /A5 n =2 017 N, % I&4E
AT BAE IR A AP 2 166 N, IR Z B
A3 FRE RO, A A B (X 52 B8 G 8 B R T g
55 IS5 B 2 B GRE X T AR R S5 ) 0 2 L il
Fr AR A A A 11 DNMAEIR A (8 iR ~.1.2.3~,
6~.,10~.15~.,20~ .25~ ,30~.35~50 %) yEf74h
FER A, Ho 20~50 X R L bk, <20 B Ll
IR 1:0. 93, P4 Xt 5 449 54 W) 72 .

1.2 Zrak NI I0)  H Ar, [R] R AR K I
4 mL,2 C~8 CHRAF S BB 0 20 B I35 75 & T
20 “C UK ARAT » B8 — 26 A0 BB 7 e 45 rpots o R P Tt BB
B BE WG B 568 CELISAD R I RK 92 1eG Piik . 4 00 H
TR B i R B 2N w4 R E AR PR TR <
200 mIU/mL AT =200 mIU/mL A B =800
mIU/mL A R4 P AR,

1.3 Jredes AR RN G AT A, A

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 020
EE£TB 2017 Fhig* i BHE R 5 — W F A BRI (2017005)

X EHS:1006-9070(2018)06-0666-03

RTINS — ik, A R B 5. s
1.4 “%itodr  BIENFE A Epidata 3. 1 85 %,
SPSS 19. 0 GEit B AFHEAT 4307 R WA 56 oo A6 6 0
T3 2253 Btk A7 20 18] Fe 38 5 BRE i 38 T BT 4R B 1k 238 56
%KM Spearman Bk AHIE 1T,

2 g#R

2.1 AR EFIRAKKTE K 1eG bR E
=200 mIU/mL#& 1 725 A, B4k BH ¥R 79.6%;
=800 mIU/mL# 837 A, PR % 38. 7% ; NHEF1Y
JUT BE Sy 482. 7 mIU/mL, 8 J#~1 % ik B vk
PR AP R BT BE S . ar Bl R 89.50.
65.8%.893.9 mIU/mlL,

ASTRIPE S A7 i HRO L SCAR R B LR A s A
BEDUIR PR 22 5 Gt 2= 8 L O fE 5 31k 8. 98,
65.30.66.16.12.84.,18.39, P {H#1<C0.05),>20 %
NBEPUARBRTE RN 72, 46 %, <<20 % AN BEHUIAR PHE R
H 8L 15%, ERAZIT ¥ E X (X =11.0, P <
0. 05) , HoAl BT A B M R w5 T . 22 5 51t
FE X (XP=2.52,P>>0.05),

PO BE N [FPE S AN TR R Lt 3 S AR s A
MR 2R LR ITFE LG E54 %R 1.6.0.6.0.7,
P EY=>0.05) ; NFA4F IR H Z R B GT¥ U (F=
5.48,P<C0.05), W#E 1,

EER N D WI1975—) 5, VU5 H W LA, J2 A g 5, 2 B TR A 9 T AR

BIEE PSR, FAEENR, E-mail: 250466707 @qq. com
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2.2 Ak ikokF LN FRE L 816 A,
IgG Ptk = 200 mIU/mL #& 590 A, BHM R 72.3%;
=800 mIU/mL # 288 A, R4 % 34. 620, F- 3 JL o]
TN 390. 8 mIU/mL., AREAERA ., =40 2 4F R

ZH B0 AR P 2R R 5 SR X L PR P R 2 B 4
THER ¢ =11.7,P<C0. 05) . fit 9P R 2 5 K& T4
BN (X=1.7,P>>0.05)., WFE1.

R 1 2017 AR [ R iR AR RRIZ AR K F 20 AR

e P s (ETEE S B B (mIU/mL) - JLAoT 4 1
R AE WA PR = . .
) (73] <200 200~ 800~ 2000~ =4 000 (mIU/mL)
a3 709 591 83.4 40. 3 118 305 242 33 11 525. 6
45 34 . 37.9 323 5 405 35 463.0
7 1457 11 77.8 7 2 82 112 5 6
ERY 8 A~ 38 34 89.5 65.8 9 17 7 1 893.9
1~% 355 301 84. 8 50. 7 4 121 128 36 16 668. 4
5~% 396 350 88. 4 10. 2 416 191 133 22 4 561. 6
10~% 542 435 80. 3 34.3 107 249 166 20 0 461. 3
20~ % 315 209 66.3 32.4 106 107 73 20 9 342. 1
30~% 425 322 75.8 35.1 103 173 102 32 15 430. 0
=40 % 95 74 77.9 38.9 21 37 28 8 1 404. 0
XY S 93 2108 1674 79. 4 38.7 434 858 627 143 46 480. 9
HAth 58 51 87.9 37.9 29 20 2 0 552.9
b B 197 180 91. 4 45.7 17 90 80 8 2 632.0
7 1969 1545 78.5 38.0 424 797 567 137 44 469. 8
it 2 166 1725 79.6 38.7 441 887 647 145 46 482.7

2.3 BARGHRAKKE LR =1 HREH AR
BB AR BH P 238 DR P S8 BT Uk T e TR 4 b Bl
HEFIERATEE, 2R BTGB L OCE S5 R
2.74.0.08,6=0.6,P {5 =>0.05); % [0 % T 5P &
575 19 824 NHEAT 20 #7 . 45 J 3 Bl oA R sk ABE Bt 1
PHAE = O 4 8wy T 3 A Sk NBF O 8 20 51
78.12.,19. 07, P {H ¥ <C0. 01) , LK JLAT % i 22 % 6
Gt X (1 =1.02,P>>0.05); 570 1 Fl ik F1 2
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K2 4 H109.30%) . KIRBIFHIZH Ry 0~7 K
BEg 2 KD, KR 3 RINTRIS 34 1(79.07%) . 4~T7 K
Wiz 9 $1(20.93%) . B LR KA DA P20
B 11 1], 012 2 6], 8012 % 18. 18 %0 5 EL R BT HLI K
P oL W2 0 B 30 B, B2 28 M. iR 2 R
93.33% . FrAE 2R BT T IERRIT . R & &
gk kYL, WA 1.3k 2.

F 1 FEHT 2013—2017 4FJE 8 L0 E 0112 B2 1 A

[1] g i 1] KR ER) L L
(X BBlE  BTE I RBIR BT 0
0 8 18. 60 3 6.98
1~ 31 72.09 31 72.09
4~ 4 9. 30 8 18. 60
7 0 0. 00 1 2.33
&t 43 100. 00 43 100. 00

F2 BT 2013—2017 FIEEYILIH M

B f g TN e ¥
AN BAES 5 11. 63 1 20. 00
S TR BE 6 13. 95 1 16. 67
B BEIF AL 13 30. 23 11 84. 62
BBy 17 39.53 17 100. 00
i BT AL 1 2.33 0 0. 00

[ 41 = 7 HLAY 1 2.33 0 0. 00

Gt 43 100. 00 30 69. 77
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2.3 ik

2.3.1 R A E B . 2013—2017 A 3l A
14 137 ARG Rsh A 1 542 A 00 . BHAE 41 AR
(2 95 B B A AT IR 245 J5 sk 2, Bk BT {3 RDT BH
PO L BHPER 0.29%,

2.3.2 I S AEAE B B b0 Bl R 2R i R
15705k E B FE N 11.11% . B AL R 1 A 6l 1E G
L s A R R 91,720, 92. 102,
88.66% . I AFG%HK 1002, Wk 3,

R 3 20132017 4V BH K A5 N I AS: 3R A B R I

L R BIMER ERH ERR CLERSE
i (UN/9) e 0GB D e B R

2013 4303 2 0.05 456 10. 60 93.64  94.52 93.20
2014 3 835 19 0.50 435 11. 34 92.18  92.87 88.05
2015 3276 4 12 352 10. 74 92.61  90.34 85.23
2016 1688 10 59 200 11. 84 87.00  89.00 88.00
2017 1035 6 58 127 12. 27 88.19  90.55 85.04

°ole o 2

At 14137 41 .29 1570 11. 11 91.72  92.10 88.66

2.3.3  WSCHRE W5 L « 3 R I R BR T N A
AIRERY H AR AT S W A R O OKT L Sk A Ak
915 HgF, Horprp Ae e e 187 H L% B HCH 0. 52
H/UNEE R A L 353l 38 295 R, Hopp g
P 78 HLHB R RO 1. 56 H /A /NI 5 R F 4
PEEOE Ak 61 H 4%t gl B, Hvb o 1 i E H AR AT
AR 2 Rl . A YR W I oK & Mg e I
2.3.4 NGV UG B0 . B A7 F JRE 0 B A 6 TR BE
GHAREE I, 2013—2017 AF L8591 185 A, Hih 524
A B 91 A (49.19%) (BiiE A Bt 79 A (42.70%) i IR
A 15 N(@8.11%).

2.3.5 P RUALE R B HE I BRIE R 1-3-7
RERRT TAER R 2R A B, 20132017 AFXF[A]
7 1] RN B3 191 5% i B DU 408 FF JR S 955 9 3 AR B 2
2 192 AWK, 0 E T A B 0 &R T 8 = PN i B
KB 227 F RPN EL 78T N

3 itig

Wt [ bR 52 78 H 2 40056, S B8 R I A 55 55 s A
U IZ ARS8 22 g A\ PR 9 P 1 45 TR 1T BR e R AR
R T B . EEBH T S DL H S E L ¥
EYNBE A A L B AR AR S R B 0 1)
ST BRI R 1Y G B s B8] R IR A AE — o Y TR T
W25 R BESFALAI — LB HR N B, A TR R
N MG Z RSN 20. 93 %M 3 K, 4T
A B B A LA RS2 % 18. 18 %, I IR B AR 9 95
HEEEE U 15 A, 106 W 3 TUAR A 1 98 952 93 191 70, T A by
SR 1, L I R B A 0 B D i A BR AR B I B

PR, FEBG MRS 2R TR, R E
B2 I 8] 2 2 38 AT A5 47 A 3t XY 4 e TR e KL
T T EE R AE TR IR KR SE R 2R . B,
T X i PR B2 A JC HOR 2R BR AR B 9 B iR AR
SIS Ak B TP B X BE AN A RN B
REIERRIZIR K. RTAS TS A B
H AR A B IR R HE

e R NI T B ARG AT e B B Bl 1Y) 4 A
e BAE LA R SRR R AR I A A G
G T LA M AR B8 B 48 GEOR L B AF AE S D ()
L 0 o L B OR 22 JBE L B U L AN A | JRE O B %
L A VRS T 25 ML R Jo o 46 W i A Y
SRR DR I T R O A e AL B, R AL
Bk TARE St — P A B, JE SR B A A 5
FN RO T B S Al A B A Re L B
B S B

PR BH T B A T 90 B 8 i e 0 B B, 43 45195 451
PR B0 T A A B OR e AR Ak R A 15 W
JE 9 [ SR I 4 ) B B A R B AR T AR
e B R B B E T BR 7 AR A S T B
TR, EEA D0 S 7R AT AT A7 7 AL 9 B A v Ak
RIS, 0 R ) R RE K I R B AL TE IR T R 5 S
Ak KA A . DRI IR WU I 35 R v B A I
HME A7 ST 1T A S I 7 IR P AL L 5 A R A 0
Pk AR 7R RO A O XN 5L A B OO U E R
BI7 33 R0 PR 04 0 Bl 4R A B N B B R
— HH BLEE R BAE IR fE S il i23R 7 .

S % ik

(1] /R, £ . 1952—2009 4F F BH 795 95 5 1 B B v R 0],
e ] 1L 1 2 9 3 2% 35 . 2010,22(6) 1 637-637.

(2] EAEWL e RE S, % 2014 AEVTH A I BRIEE“1-3-7 24
TR HRAT A L 4 AT [0 0. 6 B B 2 2 A UG 2% AR5 2015, 42(6) -
332-336.

(3] SRV, T amy, ke, 55, R OABE N BJE 5 Bl 15 77 78 Il 181 A
Xof S ST L1 T 95 T B B 2, 2013, 24(5) : 64-65.

(4] JAfez, EAEB L RE S5, 2015 V19048 9 00 S8 1 175 0 W47 3 2%
SYHTL. v i % B B 3R 24,2017 ,29(4) 1 441-444,

[5] BrEAR ¥, 3E52. %, = 0 A M A VRIS B IR B I 1) 43 i 47 A 43
HELT. b i B 5 B 36 2 35 . 2017,29(4) 1 445-448.

(6] WM. EKER LS, . o EIE B I E w0 bR — T BR B
B E b o m R it [ ] v B W U B YA 24 AL 2013, 25(5)
439-443,

C7] b, JRIBRAR . b [ 2 0 T ok I B T 11 0% 397 Bk ik [0 . b 4 T
7 5 27 20 35, 2016 ,50(4) : 289-291.

[8] JHOLHE, vF g, BKIHE, 45, St 48 2013 47 9 5 98 175 R A7 0 22 20
(] A E A BE 2, 2015, 15(1) : 76-78.

[o]  Wfifd, FARAE IRAGZE . R AT YT HLAIE DT TAEBUR Kot 3k [
TL IR TG BE 2 . 2014, 25(5) 1 61-62.
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KA ILFBEBE 5 %7 DL IS JL 3 D 24 il 4 Bir

ERF
FMKFWBEBILEER MHAILEER KMILEER, MEH M 450000

WE:BH RIWBMILHEER 5 % LIFEEJLE MR E G RIE, Ak R 2016—2017 FAEBRIT M 5 X LT R
L 522 B CRAEZEMEAR A AT M AW, IR AT 2O 50, SR 522 H19 B R IR 215 4, A SN
41.19% , HA g7 132 1 (i 61.40%0) 4 A 83 4y (/5 38. 60 %6) 5 955 73 9 B A o, DL R 9% 3 (HRV, 51. 52 %) FAR IR 9 75
(HuCV,28. 03 %) 2k 3 ; 41 B JEL A v, LAVD TT TR (46. 99 V) MR BT (25. 3000 S . <<1 4.1 % I 2 2 419 35 K s 26 43 3
9 31.36%.29.81%.30. 36 % , W i i T =3 B 4L (P <C0. 05) , i £ B A& R 43 51 Ry 9. 32%,12.50% ,15. 18 %, Bl Ak T =3
4 (P<C0.05), 4% B 720 U T0 B R0 Jie 5% g T 24 2R S5 IR, V0 T TR L = B TR 0 220 R T R L D R 3R Sk TR R AR Tl 24 2 5
100. 00 %6 , 40 23 15 26 Bl T8 X 0 1% 7 b L Sk 6 R OBR T 25 %65 100.00% . Z58  <<3 % B4 JLIE Y8 Wi s JE K LA s 35 o 3=, Horp

HRV H HuCV o0 5 5 2 4l LA B 1 I 15 o DA T T 24 3 4 v o Rz 5 B T AR 3R

KR TGRS 4R <5 2 L T2 %
FESES RT3 X ARIREG B

JLE REVS W2 th Z 9 5 L 2 R A% k1) — Fl g il
LY, FLAT 1545 TR L L 2% 06 R 8 (W R AE L 076 88 ©
SIZBER I E B EOR R R S E R L E TS R
2 B SRR B S AT REAE I R R T B A T R AR
P » AT 78 Wi 4B M L2 B g 2016-—2017 4F 522 il
15 L2 JE bR AR HEA T 908 S A A

1 #REFE

1.1 % L 20162017 4EfEA BEAE BRI 97 1Y
M5 L 522 41, Hodh 3B 308 ] (59. 00%) . & 214 i
(41.00%) s AR <<1 % 118 #(22.61%) .1~ % 104
B(19.92%).2 % 112 ] (21.46%),3~5 % 188 ffi
(36.02%0) ; 4 ARRIE R <<5 % s HEBE B[] =24 h;
B HHEE =3 Wk, H R AE PER B 5 R (8 L K R A
SN HEBRBR M 2 R A A I A R TR
AL AN RE R O B R E .

1.2 Zk A EILER 2 8N 7ER 2R
T T P S R AR AR LR 5~10 mL ik Ky,
HEAT 20 W BE F7 40 2 50O B (CHRV) L AARIR 95 75
(HuCV) \ A ARE T (HAstV) L ARG B (HAAV)
K FH b f 58 W B3 CELISA) A6 T 95 25 5 B AR Gk
F WOVLH B S S A R R A BR A D s R G
fitg £k 5 1w (CPCRO A6z I 48 B i Ji A4 7K SF- G 3R - TR I 2
LR BRA D, A% H a0 & B B ERAE
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1.3 %t 54 KA SPSS 19. 0 # 4, i+ 5% B H
A (V) Fom K R0 L BECR T X0 K 36, A 30 K
HE «=0.05, P LR Bonferroni i, B <<1 %
A1 %412 % 4L TR SR 41 A R )
=3 B W7 KK fE «=0. 05/3=0. 017,

2 H#R

2.1 BERFHEMNER 522 W)LEBEERA T L
g JR AR BHAE AR A 215 £, BHME R 41,19 %, Hoh s 5 FH
PE 132 153, i FHMEFRAS B9 61. 40 % , 41 1 BHE 83 143, i
38.60% ., 132 1 4%  BH M 4% A& v, HRV6ES 1
(51.52%), HuCV37 i (28.03%). HAstV12 £y
(9.09%), EAAVI0O iy (7.58%), IR & &Y 5 1y
(3.79%) (HRV 1 HAstV3 43, HRV #l HuCV2
B30 583 By A W B PEAR A . ¥ T 39 £ (46.99 %),
B 21 M (25.30%), 4 (0 R A BR B 11
(13.25%) AT 6 15 (7. 23%) , fil 4 PRI EH 6
B (7.23%),

2.2 ARRESF#EABNER <1 %1% .2 PN
K R0 51 A 31,36 % (37/118),29. 81 % (31/104)
30.36%(34/112), Bl M F=3 & 41 15. 96 % (30/
188) . R A G2 X (X*=13.61,P<C0.05), <1
%1% 2 B A ME RS0 R 9.32% (11/118) .
12.50%(13/104),15.18% (17/112), B & & F =3

EE R LR 1981, 5 B A, iR BRI, 2 /N LI AL BRI R T4 .
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B 22.34% (42/188) . ZEHH G H# B XL (X =
10. 59, P<C0. 05),

2.3 FARMEAAMNER PFEREKDBENR
22. 64 % (72 4, Zr# Ry 28. 04 % (60 H) , 2% H TG it
R XX =1.996, P >>0.05); 5 & 40 A KK
16.35% (52 1) , L #Hy 14. 49 % (31 i) . 2% % T 5 it
27 L (XP=0.338,P>>0.05)

2.4 WA HHBER KA AR E YRR
1 T 247 2R AN 5 U0 1T T AR B AR R P AR L PR R
LMK 25 K 3k B 100. 00 % 5 4 B (0 3 2 Bk B
XF 7 FBL A F 2 8 B B AR TR AT A X 2 SR T
SR i B o U 5 A o A1 B L BT T S A Sk A e
MR 25 388 100. 00 %6 % 22 U TP B IR IS VD B L i
R, Wk 1.

E BRI B E L T AR

i A ARV LERY R RKE#H IR 3k 10 Al e 3 10 g AR VB 1
W 39 39(100. 00) 7(17.95) 39(100. 00) 24(61.54) 10(26. 00) 39(100. 00) 0€0.00)
BUAE 21 21(100. 00) 2(9.52) 21(100. 00) 3(14. 00) 1(5.00) 21(100. 00) 0€0.01)
S W0 A R 11 2(18.18) 1(9.09) 1(9.09) 2(18.18) 1(9.09) 1(9.09) 1(9.09)
A8 JE KT 1A 6 3(50. 00) 0€0.00) 2(33.33) 2(33.33) 1(16.67) 1(16.67) 0€0. 00)
Hi 231 2 L T 6 6(100. 00) 0¢0. 00) 1(16.67) 0€0.00) 1(16.67) 6(100. 00) 0€0. 00)
3 itig fH. PREARA R AN KA R AN

VS BEAh LR WA L S e P A2 2 2, LR
PR ZBOA UL T P A 12 W 4l LIRS Y B0
A= X RIA T 7 S e B EEANED . A
g L 8 VS bR A BH M O 410 19%, oo B o
61. 400, AT 1 38. 60 %6, Uk B B4l JLIE V5 1) J5E 4% BH 1%
SRIR G e PAC R T JR D 0, A B 355 s SR B 2T
T, X B G M S (127 il e LA R .

AR R GER R,  #E LL HRV F HuCV o £, 2
A 51.52% A1 28.03% ., HRV JE& Y fir 89 I8 15 £F
SERFE] N 3~5 K00 B 10 1% 176 3 R R AL MUK
NG S 55 I B I 4 K H i 5T 2R L L R T
Hfe BB ILW R % 20T, HuCV ik BIETE &
00 3 2 R IR L R R K R B IR — B B R
SR BR M TS MK R R B AR TR ML S D g
BB f S B ECR LIRS R TS KX £ 3 E 1 T g i
fi. HRV VEN & B35 5 0 BUR A 9, LR EE i
TE i PR AT o 2 2 %68 12 s 2 1) G ) e B A0 L L[] sf
A RE 20 % A 85 e B BOR A

AHRH R, <3 AR RER RS T =3 4,
MR RN T =3 S 4, $#R<<3 2 B%LETE L
g PR R O, RN O <73 B B4 LB R
I B Bl G g 7 % ) 5 ML G D R 2
9o SR )RR S TgM BRI = A AN 5 =3 B B )
L B W I8 Ja 5B 4 R Tg A T 8 TF i » MUK 5 75 1 i
e, 0TI B I HRPT S 3 A SRR I ) 4 B A
SEUTRVD BRI e B e 0 it 24 R AR L i L #E IR T X
X R B T 24 W B 24 1 A (AR I PR R Y

DIFEXT B 1 15 190 B 4 0 5% . 240 PR 200 1A
55 AR A B AR SCIRI I HEAT T D5 B R 20 TR A A 43 AT
X 5 LB Y 9 SR A B ATF 9 BN IR IR 97 A — a2 B A

Zi b ik, <<3 & M4l JLIE TS 9 9 DR A DL HE N
F L, Hod HRV 1 HuCV H 0 5 76 22 40 L 41 o 1 18
15 T, 5 T AT 24 5 L 48] e L 1 RS B B AE R
FE R L2 G VS 95 J5 2 W DL 3R 97 O 28 B 3k 8 LA 4
SRR S, ATk A EE I KR D AN 0 B B 2
Yo A 2 O F AR B 4 L RS R =,

S &k

(1] SRFPHPF. 2t 22 0Bk 5, % . bt 5 & DL R L &R f R E S
AR A 2 A3 AT [T, A g s 45 1 44 7L 2015, 19(8) : 787-790.

(2] B .ma&5 XU, 4 . dusttli 5 % LT M6 VS 4 0L 3% 5%
JEL2 43 A MR 56 B3R 3 Mt [0 ] v AR s 45 il 24 7, 2015, 19 (1)
39-41.

(3] FE. ok T30, 5K, 25 . 2015 4F FF B 117 3 W0 55 I8 V5 AT 45 1E K&
Fom A B[] VLR B R %, 2017, 28(4) :425-426.

C4] WXk, Hmess , AL 55 . WREA A BERBE 5 0 LA FLEETS
I B A AL R B B YL AR B I R REAE B TR 2 W5 [T ], AR T
B BE 2 4% 35, 2017,51(1) : 82-86.

(5] THZE ARG € . A ) L3k Y 1 I VS 40 1R 3 5 it 24 1 7R S 4
ML) e i 24 5, 2015,19(5) : 481-483, 487.

L6 ARMER, I AL, 4 5, 45 . Qo 3 A0 etk 2 B UM L 2tk
5 942 I £ 55 i R 3 A L], vh B 92 LAk, 2016,31(8)

603-607.
(7] TERAE RN /AN . R HIX 5 2 LT LR 2 TS 1Y
g B ) 1 R JLBF 4435, 2015, 33(9) : 835-836.

[8] ZBpuxe . 2w xt L S E Y R VS s IR [T ). h 4R LB 2%
#,2016,54(7) :481-482.

Col ity B8, Huk, % . dbnimligiE I 12 VS LD 1 B R gtk i
AN 24 4 B [T ). BAR TR I8 2% . 2017, 44(22) : 4091-4095.

[10] vk, Dy, Lz, % . 2010-2015 4E W p 44 5 % LA FJLE
I 1M MR VS O DR RS 4 AT [T 0. B AR BB BR 2%, 2016, 43 (23):
4240-4244.

(110 FIENLL . BEJD S XV 58 L 45 . 2012-2014 4F B #B b IX AR 4R 0% 75 12
V54 B LI AT 9 25 5 0 PR AR A 4 A [0 7. b B AR LR 2 3L
2016,18(10) :1005-1008.
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— e AP R 0 PR DR A A SR A0S P 1 A

T e F7
IWMFTRFREZAF AR, T &I 224100

WEBH SIS DU P K R R (EHEC-stx1) 8 e P 15 15 I8 2 b 5% A0, S b & 28 058 1 iy AP

i H RIS . ik BARGRTRFRET L SeREnlg Rt o, &8

2016 4F 3 A 10—25

H .16 2% b 5 {9 &8 3 s BRSSP HE AR L 22028 I SE I JE 96t PCR J5 %3 16 0y HLECARAR A R 10 £y 368 R 0 47 A6 0

BRI ARAR AR 2 (3 2R EHEC-stx] BT, £5ig
NI AR B — B B AL VA P RN
SRR < 1 L R R T s A R IS
FESES:RI181.8 X EKFRIRAD B

2016 4F 3 H 24 H B, R R F X DIt Z
1) R IR A B G 56 4G Jm) R = s I AL 7 3 R, oR A
SO FE R AE DA L 2 A W BBk PCR LA iz H i
PR AT B (EHEC-stx1) B I 054 fis A7 7 R TS
FER . KT 3 A 25 H BRI R FE B E R
S M Bl SR VE IR BUAE Y IR YY . BRI RS . K
F= X T3 22 57 BV e 3h Bk Bl Bk P AL L 25 R L R YT
A KL F R AU 5 A 50 K 3 B 1) W ) T R g
15 1 A b AR I ) B TIC AR

1 RITRFAE

L1 AR LA, AN b [E bRt iz 4
BEFE FE , IEH R R T wh AR L PR IR B K s
F2Z 1], DA S5 62 9 3 i o A 00 24 3 O 35 B 457 & Jg g A
Sy FEEEIAND, BR 1R SRAN AN FEOK LB WA IEF
By 1~2 K. My B 16 2 5 MM Ch E#E 10
2 Hh5E 6 2D RITHERZMME R T3 A 4—5 HEA
AR FAE A HEE . 6 H kA8 KR N BB AR AT R A
FERFEA M, 10 H A B R 8 W K A
(EHEC-stxD) B, JF 4351 T 13 H .20 H X BT A fif 51
FERITAS R AE SR AL A, 22 H ORI 4z 5 45 5 i
7~ 8 N it K AT i (EHEC-stx1) B .

1.2 Jmblak  EIESCH 2016 4F 3 H 4—25 Hix
R LB TS RE R . SRR B S R 5 A
B B B RE AR (5 4% i B2 EHEC-stx1 2 g A, 575
&b 3 44 EHEC-stx1 AR 03 JoE RO o 35 4 v [ 3

S

=g
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PSRN 31.3%,

1.3 saBl ot e flim ARAE AR LUR S IR &, TG
AR D PR o DL R Bk 0 I o5 B R B . K s B ] 43
BJE3 H 10 H.18 H.20 H4 1 #.3 A 25 H 2 f.
B 22~35 2 AEMARE R 47, BURE W 61 3 .
BERAAMK .35 .3 0 10 HA M, EEERN
M5 2~3 /K, A B 205 =R, K R AE G i, WX ik
1, HAl JE 559

2 DAEZRE
2.1 TAKRRL ZMERE 5 400 t. LA 220 t IRAKAF
fits £ - Bt A AT 7 b B BT s LB A O R S B T AR
ARVUHE 22 L A BE A A 1R 40 FF 5 Y B3 S A T L AR T
Gy 3 2.2.3 R BACKRS R AF, WA S TR 2
DA 2 B A DA 3 A 6 H kI BH 2%
WK B T % AR MR AR A, Al S vk T K e
SLAIR R S b 3, v A Bk Pk T B BE A I 2 it
N TR K
2.2 HOKBESKAEWRA HWEUHOKEELMAKRG T
U JE W IF K RO H A K, TR AR K 4
B RS A N/ S 7 NG R 2/ o = TN SR S
Wi 4 BB A B R R N
M ANZR A EREH. A A ARERS ED.

2 H 18 HiZ My 7e i A S iF S ey . A 4 A
TTEAN R, DI EE R HE e S £, 2 A 2025
H 32 A 45 5 300 18] B Pl KA DY A7 6 100 08 HE 46 B L R

YEE® N N AEI (1973, B VT oR SRS 8l AT B2 U0, 2 DA 5 5 95 iy 428 o AR T2 7 A B T AR
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At EAb B, 3 H 4—5 B, &R R a2 FEY
WHER SR, 3 7 10 HE R H & A 15 5 8 g iE
2.3 H&RE 3H 25 H.BERREFAN AR
FARA (3 16 ), I L0 B AR (SEPRIE KT 10 ) 55k
B2 BF U T8 32 T Rl AR TR SRR RLAR K AR 4 1y, R
EIMAEVKFE A HLS 12 25 BigaE), it 5 4
A R AR A DA R R R A A8 i BH A
53 01y R 44 AR A O AR AR L T 9 . HEEF
FEAFE AN FR B i % R T AR b R IV 2
PEAE O OF K B> PCR 511K KD .
2.4 #mgR 26 H., 2R o is s e
SE L9 PCR J7 2% 347 i 1 14 K W #F B (EHEC-
stx 1) A% B PRI, 45 3 R, 16 3 AT F AR A 1 4y
FHAE .10 By 28 KE 2 Oy PfEME. 4 A 8 H byl gz
ST ZE PR KGR i AT 40 B 8 R % E R PCR 46
T 35 A A Y O157: H7BH A .
2.5 B¥E#k 3H2HFF.E X =94,
G 6 A 928 3 1T IR A 4 T AR Al B B TR AT R oA R A
L DI PR AR AR A5 B2 8 RO 36 9 N L O R fRE R M
Jrr, EE VT 25 M 0 TR 4 P AT A MO BRI #
FIREROK DA%, 3 A 27 H R4 By G
BRI RBMEXT 16 2 0 5 AT @RAIR E 2. A
fifs DL E TG A TS R AR AR UL 2 44 B
KIGFFEBHPERT AR A . YT G &,
AL O H R A R ] 17 57 X IZ AR AR AR 1Y | T 6]
S il A% T B XA AR P A IR BT T R ) 2 AR T B
Q%M B ST, 0200 58 AT LB IR K W B T
e B W B A T s W b 2 26 1Y) IS T R T AL B
ISl 2 AT B Ak B [ B A e A O A SR T
[P R0 5 (D &K 1k Ay D3 7E s 0 180 0, oo ke i gkt R
BLIK A, A 2 44 BH M A 5L {a AR 0 25 2 e, 5 3L
b B ORAE B B L B AR O B (R BRAR s @ T 5 X
PR A2 3% L T K B TR A B T A 8 26 4N 3R D A A
PRk e Sk L B 5 B RN RN AR AR T
o iy 45 s A 3 B A H R I B T80 IE 5 © FE 3 )
N T AT, 0 A A I A B R
W B A TR B K A

AR i P S B FLE A8 P T R R . AR 3
AR R KEBHIFELT 3 H 28 H L
11 BT 3838 T 5 5% 0 A K 2 45, AR 28 JF K
Fus Whm N —H i,

3 itig

Fa 4 1P B AT B (CEHEC) & K M FF 18 i — A~
B AT 40 ZFh i A, Heh O157: H7 BV K i AT 1 2 51
A I B 9% ek UL B0 B 2 — TR R
S0 TR W v s A A L AR I A HE B
KW AF i CEHEC-stx1) FH 1, AR 458 955 491 1 R 2 3R 5
5 2 G 0 45 SR R AT G 2 PR A, AN O — A 5 A
i A P P K M A TR G PR R TS R AR MR
28 R B NS I I R A R B koK TR F R
BT B S At S B s . TR AE R4
2 1] B B AR, HLAZ S SR S0 5w K I B R PR i
To i H 5 BUR B A O157: H7, B G B8 B 3 B0
PRI R VR, S5 A ) A7 A () DA% 96 sk K SRR 1) Ml i

LN/ CHEESIE e S RN RE S S E AN
DX G A | N S A 360 A 3 8 1 A B 3 L BC B BC
I 0 T R VAR = IR RTINS R
AL A PR B I R R R R A A DA T b
AR RENE AR X 1 AL BN BE TR A B AL e
B AN B A R KR B A R R A R
SO AT TR BE T VR A A B B R R, A R
A ERABEE AL T R AK ., 7R E TR
LT — L] B R R AR BT AN A S
H R A AN AR SR, 8 8 E A 10 5K W 2% I A 4
FHG 3 ok — e my S s, FRE B DR R T
PEXT L4 i Hh 1t P K A1 T8 76 9 19 22 50T Kk A5 Y 0%
TR 2 A5 %50, 6 A2 1 IR S 4G 8 A 58 L PR 2 W L T A
WhEFE WA RM LW BREMAEERZA
JEET X TR AR U A e = A, 5 BUR WA
FIFAEE 0 B B S TR A S R, S 4 5 O A AR
T6) 38 A5 DA 22 35 i e AR o] i — 25 57 8 RN R i E R T
A R REAZ O B T R (AR A R g A 2 A B

S &k

C1] RAE . T itk i FF 1R IR S 19 17 998 2 B I IR B5 = ¢ R} AR 3
[ i ZE T I 2 22 75, 2011,29(4) : 309-311.
[2] WER. WA ABM.ZITHHX 2008 4F~2009 4F £ I8 M H0W
T W DRI ZE [T ] IR By B2 2, 2010, 21(4) ¢ 1-3.
(3] BEAEME X HE . 2011 AF 8N 7 20 V5 1 0 Y 0 S e Wi 0 45 3R 3
LT T B 27,2013, 24(1) :21-23.
(4] JAIRW, RADG, B AR, 25,2011 4F 15 X 1 £ J50PE 0% W 4>
ML V0 55 Wi B B& 2, 2012, 23(3) . 7-9.
[5] BFELHAELE, NG, % . fi vk K T #4558 T A 4
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365 il fimi 145 s A Bt e A PR PURCR VEfr

EmE.ka &R
THEBELEFTPER,TH 3L JE 463000

WEBH 7R X =35 TR 5 A0 AR O BB T A R R A T UM S ) A O T R B R S
%, A BEHLMBC R X 4 FALX EE B 2015 4E 1 A —2017 48 1 A ABE 512 A I 4 508 B2 365 41 R 41D . IF 1 i
[ 39376 Be (A A 19 =35 % i FRE A 300 A S X IR AL o b B 0 2 B A BB} 51 147 22 PR Logistic [ 20#7 5 [ B X5 g 491 4 R AR

SRk A BT TR Bt PC BT TR S AL | A | 2 AR K ST R A

AR B, R 365 {9 i i B e 8 BB AR b A

BE i 75. 89 %0 Hoyk At 1M (i 12.33%) . ZHFK logistic MIASHT WK 40 =65 2 VWM VAR L B & JF & 1l L 351 3h ik
B R T A B e T i R 5 2 G I 9 A S I TR 2 (P {2 <C0. 05) . i BRE A B T8 G 001 41 A4 TR L AT 9K R B s I It b UK S B
BT TR B 2T R L I =R B i 2 R I K T AT TR S 4R L 28 SR e o (P E <20, 01) s T S 9 Bl 4
MR A 24 I 3R I B TR T B L 22 SR A Gt e RSCCP (<20, 00 0 SRk AT I It 0 A T RE A B T L R
TECBF ok P T T8 Bt 0 568 A T 7 B % D) M T T B L AR i A L RN AE b B, B TS

OSBRI A P s A DGR T IAIUR
HESES:RI93 X k#RiIRED . B

B e 22 TF KV 19 % JE I I o A R St B
AR ETHES E 8 B AT SN T R s A ) 2
PRI » LGS [ R 2R 3% S A= i it ™ R I () I
W RBE Ty BAL S I PTE L 0 . B AR
i . A AR 78 A 4R L IR IR T AR B . Bk
TEWFFER T, e L o 10T L S50 IR B 7 Bl PR 45 2 W]
RE 2175 25 I AL 65 9 ) s Iz PR 3R, 300 e 47 o af
LA B TR 25 D 3R] A I 114 A SRR T
ST R b X =35 25 N AN I 7 5 9 AH G
PUER L P BRSBTS O o] S AR G T U T
RS PAT TSI .

1 #EMEAHE

L1 —# A Bl LR IRCR R Hb X 4 580 X BE B
2015 4F 1 2017 4 1 H ABE#i2 i i il 45 9 95 i &
365 19 Ry s 20, i A s B RS 5 A A FLw 11 B¢
BETERE . G ARRUE BT A TR0 2B FF G 1995 4E 4 [
S8 DU Ji i 00 A8 2 R 23 BB TT AR D2 Wi b o O 4k
fi5i CT/ MRI B2 1l 104595 5 I W 5 s 248 U 0 1l 4 53
NG DL TORG P » T S8 IR A TAE . HEBR bR 1fE . AN FF
B NANRIER I T ) B0 S R B i 5 ™
IRE G5 s HoAb B L 0 PR b 28 R GRS AR | e % Jk
Y S5 B TA K B 0 2 5 W ORGP 2 W il T 5 Sk
MRI % i 1 45 385 5 4 2 A% S & . 39 IR I 7 B 1A Ao
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(=35 % e AT 300 191 A X B4

1.2 RAEH & A Z WAL AR S1T E
P11 SO 111 = 11 NPT N 3 BN D S i | D
CT/MRI % K6 45 £ e B 0] 34347 Ml 1l 47 365 52 R i 12 9
M . B Ll A N B G R B AR I
SCARAR BE L RO |G AR O L 28 B A L I R R RO
S B s R AR S o i R DR L 2 L i i
i 55 DL R 245 ) 107 FH sk A5 L

1.3 F#WF & BEAGE T EEMINE I
st A I 457 9 R O AR Anie TR L B 3R B Rk IR T S A
SO R o I N o L I v G S NN 11 7
B, BRI S IE O AR S 2 h b Of 45 A e
5 5L )RR IR Ok I WE i e L IE R A i
S B R L BT R IS R T R A R R R R AT K
S50 T RE KO JE R R N R TE YT LR
FERE B R 259036 97 . VS IR AR A AR D IR R K
CEAF 1 %0, U EAFRRRHF ., Mo, R ik
S DR AR A0 AL U R R iR AR e S L T
7 45 s 5 B0 A AN kR, FREE T 3 AN A
Jei - DU 2 WA LT kR L H Tl =R L e R R IR L
o 73 M i A

L4 MEEFEA BT WA s ko 4s 1 87 ik
FED LI B CH b = 6 e 25 5 IR i) K =5 1 i b 7K
AR B I W5 T IR S M I A e AR TR A R LK

EE R AW (1963—) , 20, I B S BN, @l AT 40, 22 A ph 2 AL B T4
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R ARG DL .

1.5 %t o5#  RA SPSS 20. 0 F AL 8 . 3
WYORH (& £ ) 3R, T WRT S 48 b L3R FH EC XS ¢
56 s 109 R B B0 8 B Sy LA I L S 8RR
Wilcoxon Bk FIAS 55, JCIF B8 8E SR X A6 56, b 80 1)
YRR B A BE AR I L, 9 AT G i A R A OC R
logistic [IH4MHF, P<C0.05 NZERAEGH%E L,

2 %R

2.1 AL 365 il fiw o B B E L B 195
Wi, 2z 170 ], 4R 88 35~88 %, 44 (62. 02 44.12)
&, BEis W m R (142,25 £ 20.15)/(88. 65 #= 10. 21)
mmHg, H Wl = 5 (1. 57 &= 0. 95) mmol/L, =5 iF Ifil B
(7.2542. 35)mmol/L. ik IfiL 45 5 28 3= 22 Mk B 48, o
75.89%(277/365) , Hir 57. 04 % (158/277) g 5 ik b] €
B L 35. 3826 (98/277) Ak B 5 A5 48 1l A 5 Lk
Fii i, 5 12. 33 % (45/365) , Hir 46. 68 % (21/45) Kk
BTG AR LA L 24. 44 %6 (11/45) B ik 2 AR TE A%

300 % B 4H rh L B8 M 162 M, Lotk 138 ], 4F i

35~82 %, 1] (49.05+4.16) %, Ifil J& (123. 35 +
15.26)/(80.12 9. 35) mmHg, H W = I (2. 02 +
0. 87)mmol/L, % & k% (5. 6942, 03) mmol/L,
22 MhEmEMXBELAET SN SR,
9o 191 2H A % L SC AR AR B LR S R L RO L A T e i R
S5 B) k oy B A8 Ak B B A3 A 5 0 IR 2H 22 S AR gt
(P E¥<C0.05); WL 1. o) W% Wk B0 L R
M G BE T S WA AR S O T R A S /0 AR
SR LA R s S 0 A Il A5 2 I L A 25 R ) TR AE
T2 (P H34<C0.05),

2.3 % W% logistic @354 H KRG P
TEGE T2 22 S IR R O A 8, IR 347 A 4R i (>
65 % =0,<65%=1), LB EUNE/LEHE=0,%]
AU E=1 . WHECGE=0,F=1 Kl &=0,
B=D . BIEIMIEGE =0, =1) K53 bk ok F
LB (=0, =1), &L HAEK logistic [ 4347
WIR AR =>65 & W AR DL KA T s L 38
ok 585 5 A 1 B B T RE S 75 & I Il A8 e 1Y e B LR (P
H#4<C0. 05), L3 2,

K2 M IEAE LN E logistic [ IT4>Hr

A% 8 SE  Y*fi Pfi ORI 95%CI

At 0.456 0.212 5.652 <C0.01 1.068 1.025~1.598
SRR 0.995 0.456 0.823 0.255 0.423  0.245~1.085
W A 0.246 0.345 6.232 <0.01 1.268 1.015~1.869
7eii] 1.102 0.124 3.456 0.003 0.565  0.235~0.799
£ I MR 0.123 0.423 8.356 <C0.01 1.021 1.001~1.574
T BB REREALBESE 0. 245 0.065 3.998 0.001 1.123 1.025~1.586

2.4 HEEETWAR

20401 WL AR AT A T BUET R WA R R
50. 9626 (186/365) , T Tl J5 B 4 28. 94 % (101/349) ,
PR 1 TORT A 36.99% (135/365), T il J& B Ky
10. 0320(35/349) , 22 5 ¥ A G i+ 2 5 SC OC {43 0 R
35.98.71.47,P {H#<<0.01),

2.4.2  URHE R EF IR IR 23 I8 I0WE | o g A5 4 bR . TR
Ji BB WA TR LR 5K R L s I I B KO Y A TR R
5 H I = L R A K T R R L 25
WA G2 X (P {E¥<C0.01), WL 3.

w3 M e R ST T B B RO S L

iM% K i fg A5 Ak (& £ 5)

T ML A A O R R B H R A My EIE2 T Hi i F B (ffi Pl

W[ ﬂjﬁﬂéﬂ ﬁ;‘iﬁi’ﬂ iz P 44 i (mmHg) 142.254:20. 15 121.02419.35 14.35 <C0.01
(=365 (n=300) 3K R (mmHg) 88.65-510.21 79.204+9.23  12.95 <<0.01

PR 35~ 21 65 47 =001 H 7 =18 (mmol/L) 1.5740.95 2.0140. 89 6.38 <<0.01

0 209 153 E AR (mmol /1) 1.3540.68  1.62--0.71  5.19 <<0.01

—65 135 82 75 1l B (mmol /1) 7.25+2.35 5.1642.15 12.38 <C0.01
ARRE hE/SCH 85 49 4.491  <€0.01

wih 95 68

B/ h 153 104 3 ifig

K /AR 32 79 KAEEWFFE B AE S5, w8 R B R L I AE &
T P 186 105 17.040  <C0. 01 FOEE RIS ER A WG B, NS

@ 179 195 BRI AERY 65 % WA K DL % A O IR L 35
Jokr =} - [~ . > N - PN N AN = o o'
n = 190 5 SO69S0-OL g o A B A B B T B SR 6 A G A 1 RS R R

% 230 215 .~ . .
. AR AT A S R A R & A B AR AR R R R L B
SIFmEIMmE 2 142 46 45.114  <<0.01 . o )

T . . AR I 1 1A L WL 45 3 K I A s R L e L 1 X
S Ik e W ARE 23 14 M0 5 D3 A Bl A i 38 K 2 Ik BE 55 R 4 BT A9 T
AR 104 19 13.745  <<0.01 e b A W o o o ) . )
REAE SR L 3t R A s B A 5 R L O A2 B . R O STk

7 261 251

L E R R E R A NI AR (T 4% 699 )
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T 57 22 5 LS A 90K B B B8Rt e

# T R IR TR ¥4 PSR &R 210003

WE:BH I s RS MERTHRELERREZ. A&

2010—2013 4F R I 2 B Be 73 /= 2 B BE AL AN R 49 J5

P18 S H AR RTINS HE SRS AE, GR O JLRA 5 059 AL S LEBREN 43. 2%, & i & FH 0
BRI R PR TR H R A BN 61. 756,57, 2%.23.3%.40. 7%, L) I 4 BT H S TR, ZHE logistic [M114
AYHT % I < B A A BN o 25 IR 95 XU 385 0 CP oy e <<0. 001D 5 R FF Ak LR B DL [ 2 AR TI T . Bk /N LR
27 o 1R I 2 95 IR A AEK 5 % I 48 250 (BMID 1 REE FBL (WO 43 38 0 1 A4 ok 22 18 i i JXUBS: 3% 43 %6 (OR = 1,43, 95 % CI .
1.27~1. 6 DA 47% (OR=1.47,95%CI :1. 30~1.66), it M HE AT =18 ¥ J& K& M & 85 B A F 8 & AKE MR R

A R L B o el R L 2 1 N R ) [N R 1 - 8

SCFER UL 5 B R AR R IR YT R BRI AR R R
XEHS:1006-9070(2018)06-0685-02

FESFE S R544. 1 XEkFRIZED . B

o I T B A R T ) R AR R R
] e I P £ 99 23 3 A 3 R, =18 % J IR I R R85 2%
2002 4E24 18. 8%, Wi F] 2012 4E3K 3 25. 2% B B Y
e UL RE R A 10 Bl L v Y . X e I
ATEE X PE T 42 i o T N s A 2k el 2O 1L S 1
Ao R LRI R Y7 23 04 i 58 2 S e iy ol R B i
P E LR PR . 20102013 4E X/ s TH =18 % % A & R
HEAT LR A, DL AR AT & Fa R e i A 7 AR T
G HTHAER R S il B ih R SR R .

1 WH5HE

L1 % 2010—2013 4EAf H] 2 By B 43 )2 B ¥ BE AL
AR BEALI R 5T 6 AN X (EBRIX 4 A R K
X 24 R PPS ik 6 MEZE s, B4 E
ZABENLME 75 PR EE, LR >6 A A R =18
21 Bk A R 42

L2 AZEA SR EERE SRS EFR O 55
H il 2 19 1) 2, AL G N 101 24 R Il e AH SR
BOERE S /X Hul L B R A2 KR & i H
HR 32107 I P R 75 IR PR R 24D 5 AP T X T
PR, PRSI AR AT R R AR v SR AT i T, %
A 5 min Y32 30E M 2 YL Q0TS R SBP I
(B 22 5 >>10 mmHg, W HATHE 3 Yl I & 10 5%
BJa 2 WA (8 . PR A TR U A Sl A B T
i R0 25 4% S5 A T B S

1.3 484R2 3L @R 4R =140 mmHg Fl(5)
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FP5K =90 mmHg # , S iR 52l B % R L
B B2 WD sl 2y 2 JA LA b3, J0 e I 5 il e 7 OE
B RIS IR L I R R Ak B T
A e IR R R RTIRE O RO A B s R I R R T R
o I AT 2 ) T A TP e 245 19 L 49 5 o o 4% )
ot IR AR i R AR OE R B (<2140/90
mmHg) LAY BT (5 59 LA 5 e 1 H 36 97 3 5 1 5 0 7
JEL P R P e 25 1) o i S A i ek 3R T I A o
TE 140/90 mmHg LA & Fr i 1 He Bl .

1.4 %t 54 R SPSS 17. 0 #4: 484t 20 #r ., 2>
FGRER A XK 5, fa B B2 2 ok H logistic A1
SYAT o R I bR AR R R R RS B T 2010 AR N H
BRI AR A . KR K @ =0. 05,

2 g3

2.1 — A JHA 5 059 AL, H I 3 485 A
(68.9%) 4kt 1574 A(31.1%) ;5 2 251 A(44.5%),
2 2 808 N(55.5%) 318~ .45~ .=>60 % 43 %k 1 109
A(21.9%) .1 825 A(36.1%).2 125 A(42.0%),

2.2 B EBHEE O MBRER 43 2% bR
24.8%0) , Hoh M 48. 4% (BRfb R 30.5%0) 1 T & ¥k
39.0% (AR Ak R 21.2%), W i 48.2% (4 fb %R
27.0%0) R FAKS 32. 0% (Bnfb 3 20. 9%0) . MR F &
RIRTTR A NN Lotk AR 1, 18~44 X
45~59 % M =60 & N B B 55518 12.6%.
40. 7% .61, 2% , BE 4 1% 14 iy B = (Lhs = 702, 34,

YEF B AT -9 % (1969—) . I3 TLIR R BN L @l 32 AR R, 32 20 IS qa e 8 7 S A ik T4 .



« 686 TLIRFBTE2E 2018 4F 11 H 45 29 %45 6 ) Jiangsu J Prev Med, November,2018, Vol. 29, No. 6
P<0.01), 57.2%.23. 2% 1 40. 7% . ¥ F 2012 4 4 Y AT

2.3 JeBrE B RAIERE F@ILEMBER AT
P BRI H R R0 R 61.7%6.57. 20,
23.3%.,40. 7% T B TARK . BEEF R IE R 5
I P 0 158 238 FIE 7 28 Bl 22 35 0 (X 43531 R 103. 23
110,13, P<<0. 01) s AT H I HIH =60 & HAL T H
fbAF e 41, W 2.

2.4 R&BEFE A BEEFR AN, & R
DA 3 s BMI AL WC B30 1 A A5 o 22, 5 1 & XU
B HE T 43. 0 Y6 R 47. 0 %0 s 2otk AR K& I DL By
FEXEF 5B IR /N DUR 22 7 e I % s XU B
fik. W& 3.

F1 ERIENS =18 &R & MBI
Hit S otk

gl — — - -
HIR AR MR bRfkR MR PRk
Wi 48. 2 27.0 53.8 34.1 43.7 22.7
et 32.0 20. 9 36. 7 25.6 28. 1 18.3
&t 43.2 24. 8 48.4 30.5 39.0 21.2

B2 OmIMIERIBER 3677 AEH R LR FH R RO

e G RIT R EHRE RITE R
7
b 65. 1 60. 9 24.9 40. 9
At 50. 6 44. 6 17.7 39.6
RIS ()
18~ 23.6 18.6 7.9 42.3
45~ 57.0 52.0 23.9 45.9
=60 68. 4 64.2 24.5 38.2
At 61.7 57.2 23.2 40. 7

®3 EIMEZEKE R Z R logistic [ 5317 45 5

H & OR f& 95%CI P
PR

L 0. 80 0.70~0. 92 0. 002
Hi X T

A KT 0. 60 0.54~0.75 <0.01
AERY (18~%)

415~% 3.83 3.08~4.77 <0.01

=60 % 8.70 6.97~10.87  <<0.01
AR BE ONSE LU % 00D

KERL L 0. 60 0.46~0.79 <0.01

BMI* 1.43 1.27~1.61 <0.01

WC(em) * 1. 47 1.30~1. 66 <0.01

W * S BMILWC 5284k 1 MREZ S mmERE R,

3 iFig

WA WK, B T =18 2 R B IR ARk R R
Hy24. 8% o B 30. 5%, &k 21, 2% Wkl Sk
W BIFR AL BB 4 Il 27. 0% FI1 20. 9% . 5 2012 4F
SEVIRVLIR R B KO AR — 2. @ i R A
DR JRYTH AR FIGIT FH W5 61.7%

AP AR T 1999—2010 4E 36 [ NHANES % (4
ROMA 74.0%.71. 6% ,46.5% .64. 4%, IR
AT S 8 B IR 8 2 B IR DGR R B, B
Fan R ERE K A0S Rk ERAH 2.

Gy BT Sz R, A S5 G AROR R R 4 1 A A A 22
R KU 4y BB 43. 0% F1 47.0%, 5T A
2010 4P We 0 K5 4l BAF 500 B AR — B, B R O 45 o A
BMI<<25, JE B 5 <790 em., <80 cm A H T I8
A R & A IE T I L R R, BHEMER T L
PE BT AR T AR AT L IR R KU 8 L 5 A A
AR — B B AR S BN, I R SR
FRAE WA B g, =60 % AREH I — 2K A S I .

25 b R TTIR 2 RN 0 R R AL TR
WA T K, AR e rp AR HE I AHE . M
i/ ERE RO PERE R (B TR R, AR
() INLHE A R B 21, 720 HHIARIT BRI 1/5. 48R
R LS 178 T 537 AR A A 200 DA /4 28 ) L BTG

&% ik
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T R Je He g g R 2%
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1. AL SH R THAR ZARS TS, iLH 5

F M 21530032, %o T HE BTG 3£ 4) P

ME:BHN SHTRILEHIX 2016 FIMASHH % B R L HEmEE, ik 2016 xR ILEHIX 18~69 2% )8R
HEAT )26 PR 4 5 (A% G 2 I 20 I AR 5 5 sBs B A IBe 8 1 s i B 3K . SR FH 2010 4R 58 7S RN F 38 2 4 k% &5 4 F 1l Bl S5 8 33047
rfk, &R MARS B R R B B R Lt NBE 43 B 39.1%6.50. 70 F 28. 2% AR Ak JE 43 5 D 39. 1946 .50. 6% Fll
28.4% ., ZHZESMIER B OR=2.56,95%CI:2.00~3.28) F U FZHERLIE(OR=1.40,95%CI :1. 04~1. 89) /R
5 (OR=1.67,95%CI ;1. 10~2. 53) R HIER MG R (OR=1.52,95%CI :1. 09~2. 12) \BMI=>28. 0(OR =1. 76,95 %CI : 1. 18

~2.63) E IR (OR=1.40,95%CI : 1. 08 ~1. 80) 5 Ifil }§ 5 &
=28. 0(OR =4.35,95%CI :1. 92~9. 85) KX B A& sh AN L (OR = 0. 44,95% CI:0.21~0. 92) 5 IfiL fig
B RO R L AR FR A AN, A 3 O X S A o s o OE R R LR

B 1L B X% 3 R IR =
KB MG S R R 2 IRk
HE %S R4 X HEkFRIRED B

T 2010 4F 9 M UE A 45 2R oR, RIE =18 ¥
Jar B e B SRR R R 34. 0260 (ELIfL B S E I IE
HAL 10. 9326, 1L R S BT BUM fE E BT E 2L
B 1 5 8 DX 9 JH A 28 L G AR A 2 2 B R K R
JERATE 7 AR A T E R AR AL 5 {5 s R AR £ R A G
BUFE AR I RIS . ASHTFEHE T 2016 4F B 1) g 7 X 1
P S HE GG DR 3R ] A, o A i DX B I S S8
HHNGE AR K H S RZ, O iE— 20 Al B A X TG,
i A i $E 1 2 2 kAl

1 X&57H%

L1 AEsr % 2016 4F 8—10 H X E 1Ll 8 X
18~69 JA% ¥4 N DT A, SChnA S0R & H1E
JEE T 211 N5 ER T 1A R OB A A6 D0 I HE B3 L R
JEAGHT 1 206 N Hoh Bk 588 A (i 48.76%) ,
7 628 N5 51.24%),

1.2 Fik

o201 JhREJ7 ik 76 B X SR BE R 4 A7 BOR Bk
JEZE 4y Ja e B9 AT B (B ZE 23 v LR BB AL
B4 77 2 A U B/ X s A B /NG S5 S5 T LA AT BB AL
DB IR EE P s B AR B W e 27 H (B HLL
FEAD18~69 A WA R RO A XS R X F M Ah
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BRI AETE T B R 9% (OR =2. 86,95% CI:1.34~6.11) .BMI

S MG AF7E KB, 88
S A

XEHE:1006-9070(2018)06-0687-03

Hh B 245 A A A SR B — U TR R R A, R A R AR
15 % LAN ORI s [ R B 400 8. 9%0) . T AT i #&
XL EE TG RIE .
1.2.2 [IGHAESKEEA. RHAE D HAS AP
AL G . R UIE A Y B2 0T IR A X g k1T
AT VT AT 7] 45 8 A 5 B (R0 o, AR K A 0 H AL FE B
Fo PR LR L
1.3 Ak B (WHR) B =090 s &t
=0. 85 M = . BMI A5 v 2 B M 5] 1)
(WS/T 428—2013) , 4= B VLB BE N BMI=28.0, B
PRI S WA S B A0 A B R 0 o sk 2 | ok s T ot
=7.0 mmol/L; [A] B 2 I8 36 [E0HE PR D 23 4 45 04 B PR
12 bR UE  BE AL L1 28 (HbALe) =6. 5% WAE A
WEDR 9% 12 W 6 b5 . I BRSO 2 Wi TC = 6.2
mmol /L. TG=2.3 mmol/L.LDL-C=4.1 mmol/L.
HDL-C<C1. 0 mmol/L. i & L b 1 Fhok 2 5 & 14 /)
ARG S . MR SR R Xk R A R R A X
S H CHNBEYE B AR 12 W7o IR 58 5 1A 58 0 e R
= A Y A BN 56 I S N/ R SR B N X
100V BRI B R i BB 2 B 3 Ry 2k i ) 4y
F L NEAE R MR < 48 W A X G bl R — N T
%ﬁ%ﬂ@{k;‘é&<o K,

s3R/NE Q1975 e T IR R I R AT 97 0, 32 A Sk DX T2 50 A T 4 ) A
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1.4 %itH»# KM Epidata 3. 02 B4 %5098 98 47
SEATREA LR SAS 9.3 Bk #EAT S it Hr. AT
TR LG S 5 S50 28 LU R 0 G 35 1l i S AR
I FEAE AT % 2 18] 19 A8 A & R H Cochran-Armitage
AR . N 2R RRAE RN AT O A0 U &R 5 iR
SR U IR 3 Z 8] i CECR T Z I &R logistic 1]
IA53 81 . FH 2010 4R35 75 Wk 4 BN H 5 A o 48 3% 4 Bl
THAARE S AR A0 I S0 AR 3. SR BOBUI A 36, P <<
0.05 HZEFAG I #E XL,

2 BB
2.1 hfgFEER BHEENLZMIERHEN 39.1%
(472/1 206), B 1 K 50.7% (298/588), & ¥k H
28.200(174/618) , 22 5 A e i % 2 L (XF = 64. 18,
P=0.000); 50 ABE B WA AR AL R I A — 3,
3R 39.1%.50. 6% .28.4% .

18~29 % .30~49 % .50~69 % 41 Ifi J§ 5 F >
Sk 37.3% (198/530), 40. 2% (195/485) . 41. 4%
(79/19D) . 2 H G 2# R L (X =1.33,P =0.513),
W K L b S0 AR R BE LG SR #E O 36..8%0 (259/
704) AR TR DL SCARRR B B 1Y 42. 4% (213/502)
ERAEGHFE L (X =3.91,P=0.048), WrF| ¥l
FEEL A HLE MR % R N 34.3%(91/265) KU F] #H
40.5%(381/941) , 22 5 LG i+ 5 L (X* =3. 28,
P=0.070), &7 A B IR WE 52 & 1 Ag 55 25 5 R
52.7%(58/110).,37. 8% (414/1 096) , 2 3 A Gt it 2%
B (X=9.34,P=0.002), AR BMIJEE L, &
W TE ZNZ W B AT Bl 2 75 50 e A 1Y I A R AR
REJWHGIHFE X (P HY<<0.05), WHE 1.

R D[RR A A X G B SR RO AR L (0D ]

RAE A NEL R X HH P
BMI=28. 0 14. 54 0. 000
g 1078 402(37.3)
2 128 70(54.7)
TV 81 A8 b AR 5 10. 82 0. 001
i 618 214(34. 6)
2 588 258(43. 9)
We R A H AR, 9.79 0. 002
g 1 006 374(37.2)
2 200 98(49. 0)
Bt 1A 3h 4. 24 0. 040
A 756 279(36.9)
KL 450 193(42.9)

2.2 mIEFFrRE MIERFEMERR 11.2%
(53/472) . J5 e FIGE F 43 51 2 10. 1% (30/298) F
13.2%6(23/170) , ZHR EHEIFFE X (X =1.09,P =
0.296), 18~29 % .30~49 % .50~69 % 4 Il i 5+ %
HIBEA 5 R 1.5% (3/198) ,15. 9% (31/195),24. 1
(19/79) , 2R A G it 2# B X (X =36.04,P =0.000),
LB 25 A 5 4 K e R S B B E T 4 # (Cochran-
Armitage BH#H L, P<0.001), ¥ KL ESCi R
FE OB R (6.9%. 18/259) & T %1 v K LA F &
(16.4%0,35/213), 22 5% A1 4t it 2% & L (X* = 10. 54,
P=0.001), BRI HABER(27.6%,16/58) T
KM R H (8.9%,37/410) , ZRAHKIT ¥ E X
(X*=17.75,P =0.000) . W B ¥l ¥ £ 48 H & 15
SEHAIRE RN 10.03%(38/381) , KWL #N H N 16.5%
(15/91) . ZR LGB L (X =3.12,P =0.077),
ANTF] BMI, 2 75 8 75 28 02 o, B R0 3l 02 5 78 &
IR R 22 AT G243 (P 539 <C0. 05) , A [ JE
LU LG S 5 R 24 5 S 1247 L (P=>0.05), UL
2,

R 2 O ANIRVFRAE T A X G2 A8 5 F HIRE R e (%) ]

AT AR mpESa A ek XA Py
BMI=28. 0
A 402 36(8.9) 14. 06 0. 000
2 70 17(24.3)
I 1 78 LA 5 3.12 0.077
i 214 18(8. 4)
= 258 35(13.6)
WA 5 E Kz 6. 34 0.012
5 374 49(13. 1)
= 98 4(4. D
BRI 5 5.18 0.023
S 279 39(13.9)
AR 193 14(7.3)

2.3 AT BFEALR YA E 6 IE &4 logistic
w4 LU g 5 E o B AR i AT E & 1 logistic
BIH 53 87 45 R B W LT 2 80/ 18 b
PRIG AN AE R W AR . BMI=>28. 0, i & [ 5 1 i
S Z M R St 22 B (P {H<C0.05), L%
3. LAIMAE 5 5 J0 e oy B AR o 33F 47 3E 45 1 logistic [l
PB4 4R R B R L BMI=>28. 0 Je 4K 1 3% 3 R
5 LG S RNGE 22 ) Y OCBR A ge it 2 L (P (E
<0.05), WLk 4,
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£ 3 Mg LIRS logistic 811343 Hr

AR 8 SE tfl P OR(95% CD)

SRR 5 % -0.004 0.006  0.33 0.5677 1.00€0.98~1.01)
Uik 0.940 0.126  55.74 <C0.0001 2.56(2.00~3.28)
BIHLFHA R 0.335 0.153  4.81  0.0283 1.40(1.04~1.89)
R 0.511 0.213  5.74 0.0166 1.67(1.10~2.53)
REUERWBIR 0.420 0.169  6.20 0.0128 1.52(1.09~2.12)
BMI>28. 0 0.567 0.204  7.74 0.0054 1.76(1.18~2.63)
I AR 0.335 0.130  6.63 0.0100 1.40(1.08~1.80)
BRI AL 0.253 0.135  3.51  0.0609 1.29€0.99~1.68)
R E b as o 0,182 0.154  1.39  0.2381 1.20(0.89~1.62)

R4 PR FH MBEAE &AM logistic B9 43#r

A 8 SE (i P OR(95% CI)
I 5 % 0.062 0.016 15.52 <C0.0001 1.06(L. 03~1.10)
Liaca 0.047 0.339  0.02 0.8902 1.05(0.54~2.04)
BRI EE -0.122 0.393  0.10 0.7572  0.89€0.41~1.91)
5 R 1,052 0.387  7.39 0.0066 2.86(1.34~6.11)
REUERWBIR -0.875 0.568  2.37 0.1235  0.42(0.14~1.27)
BMI=>28. 0 1471 0.417 12.46 0.0004  4.35(1.92~9.85)
V2 AR -0.201 0.365  0.30 0.5827 0.82(0.40~1.67)
BRI AL -0.813 0.373 474 0.0295  0.44€0.21~0.92)
R EE M A R -0.474  0.375  1.60  0.2057  0.62(0.30~1.30)

3 itig

AWFFR R 2016 AF B 1L B R A R R i &
%ﬁ$ﬁ391%&@%5*%M¥$ﬁllzﬁwku
SERAE AT R A 3 O ORIV R S B SR RO
I A 5 mﬁﬁzwﬁﬁﬁﬁ%%%oﬁﬂﬁ¢m%
SHEBW RS 2 EKFE LY K E K
(35. 590 b 4 (32. 79O L1 R A (32,6 %)
R AT 45 SR AT L W TUT 904 2010 4E (28, 491
2013 4F(31. 5 I g 5 U R K. R4
BN WON B A B An Ak 5 S OHE L M R AR
Wb Ak 1 B 5 5 RO R 4 i S 39. 1%, 50. 624 F
28. 4%, SAHEgE I i 5 H R R R R

AGERER, BHEMES W BREm T 5
HABE AR -8, BEmiE R RS SR
LT 53 e LA v s I R A T R A R —

Nz,

B TR I A O O OGS TR AR R 2 1l B
5w B R IG2E 5 1] BT AN [R) AR % NS [ 2R T

J5 2R PR O I R B A R K E R R GG
TERA G, ARER M E bRl 11. 2%, 5 E
2010 4F I A S 5 20 15 2 (10. 93 %)™ H 5 kA 2016
440 2 DL NHE I IR 5% A Be R (11, 6 96 B,
HL B2 A 0% 0 38 K i A A1 e R 2 B W b T R
[ B, A BIF 5% S s A e e REOWE PR 5 1M B S R RIS
FEAEIE A O, T B8 5L PR A JIE e 2 22 42 1 s 3 [ 1) i
B PR 25, 0 PR R 0T R S B 2 R O R RE L X 2R
N TIESQUNEE=¢ /)-8

g b AR YR £ S BRI AR S S B BMILL g I

T LL R SRR PR L WA K WA N R A AE S
TR, 5 — LEF T AR — 0 gk RURLSET 0
Fémlﬂba“%z%ﬂiﬁﬁ‘x/\f O BEAT fE IR N 3R AT

RUWER AFZEE MBS ENREENER, 845
ﬁ@bﬂﬁﬁ%ﬁfﬁ,i o S B i B R e R
A R ) A 3 5 5

&% ik

C10 v [ g F0U 7 42 ) oo o T 0 0 9 42 ) oo 48 Ak A 4% e g
o 0 5 42 ok s L e R B R I PR R I 4R 252010 M.
Jeat E PR AR R A A L 2012 66.

(2] ZESIUT, F i K AR 2 . 2010 4F 3k AR AR 5 4 0 i
FOIG T 38 R 45 ) B2 2 [ ], b A2 BB B 2% 2 7, 2012, 46 (8)
687-691.

(3] WIscmt, skl 2k, 5 . RN 2012 45 2 UM IR 00 2L 00 S
HCAG I PR ()77 95 B B2 %, 2015, 26 (3) : 87-89.

[4] American Diabetes Association. Diagnosis and classification of di-
abetes mellitus[ ] ].Diabetes Care,2014,37(Suppl 1) : S§1-S90.

(51 B, gidil, 1oy 4k, 46 . B FRLK P X6 i s i b % i g 7K -
S L) T 95 Wi B B2 2% , 2015, 26 (3) : 20-22.

[6] Ao AR A 1 A 3 95 s T 7 42 1 R . v T i N B 440 3 4
MG [M A5 AR TR A, 2011,

[7] Qi L,Ding XB,Tang WE,et al.Prevalence and risk factors associ-
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[100  5dd, my4nk . BOUR 45 . AR A IR BT A6 20 T 1 45 8 o
BRI AR S 5 09 56 R [T ] A B 722 1 22 75, 2015, 19(7)
696-700.

[110 g, Jo 4 2. YL 950 0 18 ko B H i 6 TR 3R M 0 4R 5 (2013)
[M. R 0 R 5 0SE K2 H R4, 2016 :133-137.

[12] Huang Y,Gao L, Xie X,et al.Epidemiology of dyslipidemia in
Chinese adults: meta-analysis of prevalence, awareness,
treatment,and control[ J].Popul Health Metr,2014,12(1) :28.

[13] A8 . VLA BT 19952015 450 i I 45 9 95 5E 12
R LT, 0 A B 5 . 2017, 25 (1) 78-80.

[14] He H, Yu YQ. Li Y, et al. Dyslipidemia awareness,
treatment, control and influence factors among adults in theJilin
province in China; a cross-sectional study[J]. Lipids Health Dis,
2014,13(1): 1-9

(157 Bdg, WA Rk, 55 . P R [ 5 i L 5 1R 5 8 1Y
K FR LI A A HE A% 2%, 2013, 7(1) 1 9-13,

[16]  hEE, 3, 2500, 55 . JLBUTT 18-65 % Ji B I 57 % A4 J1 e %,

VAT AR ) 8 e A e R 2R 43 A L . o [0 e T 5
Pl ,2017,25(7) : 489-493.

L1771 SRR, U, 45000, 56 . I AR 570 A8 G B B A L S M
KA A F WS (1], 10 2R R 22 2 4l IR 24 B, 2009, 47 (12)
126-129.

Wi B HE:2018-02-02  #RiE AT



< 690 - VLIFARTEE 2% 2018 4F 11 %5 29 %45 6 B Jiangsu J Prev Med,November,2018,Vol. 29,No. 6

AN 2 BERE DRI i1 T RFAE S SE R M 2

FE AL, F R
1. BT HRBIAG 4 PO, LA 12 iE 22380052, i 34 & BTG 354 F oo

EBH 7RIS 2 RURRRG TR AT FRAE S I R R AR B R AR BRI . AR RJTZ W BUE TR
BLAIAE . XF 53 900 AGEAT A& 0 A RAR I BRI SE g A . 4558 4 X 7 AR A 28 I MM /K P (5. 241, 5) mmol/ L s
PRIF BTy 6. 6 V0 5 Bl DRI RN D8 R TRYT AR A3 51 56. 190,47, 0% A 24, 194 Ltk A 8 1 4 | T B0 At 8 6 IS IR

AR W IR s B R e R % . it
KRR 2 RUBE PRI 5 B 35 fE I 5 logistic [ 43 H7
FEDES:R87.1 X EkHRIRAD . B

BEPR G B 4 PR R A A 4k AR R 2 —
2 BUBE PRI S5 HAT B b 1 5 1R 19 9 A0 T 20U o
AR R RS A S UTE R 2 5 . O T T
I W PR TR AT B0 . 2 BT L ST B R AR O S
I DA 3% 0 7 A A, O o] E A T AR BOR L
THUSRE W 5 5 i B2 (R R 274K 0 L 2016 4F 4 3T B IO R
AR NS S L FE R R R A £

1 BME5RHE

L1 AExR RAZH B 28R BE LR T
ST 5 A B DX AR A M I A5, A A W A5 B AL A R 6
A S (D B £ B (D BEVLAMER 6 SR U 2
2B OB Z SO BN 6 8 RN O R/
), BERF RN O B /ND BE LA 50 71 R EEVE N
P P E RS PR A ol KISH & 3%, BE LA EL 1
Z=>18 B AR R G 25 12 A H F7e i 2 1 X 4 2
=6 I~ H EOE A S, Hit4E 53 900 AL A
SR 50 321 AR 93.36% .

1.2 AZEF & ARG 5 0 A Rk D
NS B8 25 A ) L 3 B o — T OO L B MO B R B
PR S S S A8 R T AR R PR R
VA A R A R A 6 AT 4. 0] 45 0 A DL A B I 6
(TR Ny W A N = BN N o | A S 2
B o SR A i K O 5 0 s R IS . T AT S 0 R A 1
NG o 550, F 4 % % A 4 5 T Al 2l 4 T
Y. A RE A 2016 4F 3—6 H , fr A 18 28 xF S 1%
FHHERES.

1.3 BABGEARE I E 2 BRI B G 18
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YE&E BN T3 (1986 . & VLA Mm T A Bh PR 5T 61, RN F AL T A
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R T TR . T AR 2 BB PR T 4R A I TR R Y kA

X EHS:1006-9070(2018)06-0690-03

B (2017 4F)  WE PR 2 oA - ] 2 i I 4t 25 i ol =
7.0 mmol/L,l{FHE &8 & H/ 4 XK XU FEBE2 B
AR W B

1.4 MEEREZZL OEFAEHFEHEBMD.<18.5
I 18.5~24 R IEH ,24~28 N E, =28 HC
Tk QER . 58 >=90 cm . =85 cm N#EHR .

L5 mE#H4 AHERSE5E -8Bl &HAE
SEAA T T AN X 5 %0 /Y IR A X 52 ik AT Rl
HUAZ A A R A5 & AR T 95 %0 B9 328 41 24U 4 5 X
ORI T XA L IENT AL AT

1.6 it o KR Epidata 3. 1 5 {F 347 A A
HLECHE S SPSS 21. 0 84 i 47 Ge 1T 430 A1 , 8 PR s &
B R 5 K Z MK logistic BIH A H7 . AR A
FA R 2010 4E5E R 2 N A E & %R, DL P
<0.05 N ERAGITFE L,

2 4#£R

2.1 RAMENL ARARIA 50 321 A, Hph B4k
24 657 N(49.0%), &t 25 664 A (51.0%), B4t
0. 96: 1;4EH8 18~116 %, F 34 (44. 3+16.9) % , H
RN (44.1+16.6) % . LR (44.5117. D %,
BUAFRE2ZEFABHITFE L (1 =1.97,P<C0.05); X
FERREE LA (36. 9 %0) Rl /N2 (25. 9% R F . K& K&
PL (6.9 %) s L DA IR & 22 (59. 70%0) , ik
T ANC19. 6% 5 38 WRPR B0 DL AE 88 R 3 (84. 1% . K 4§
(10. 0%6) , HAh (5. 9% .

2.2 Mg S MRKEEE (G 2E1.5)
mmol/ L, % P25 18 187K 7w & T B M. 25 18 b

M BEAE TAE,
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KA BEAF R gk ETF, LA 1.

F 1 2016 4F45 i 1 8 RZS I BE 7K F- (mmol /L)
SRS 5Pk /g it
18~ 4.9+1.4 4.8+0.9 4.9+1.2
35~ 5.1+1.3 5.0+1.0 5.0+1.2
45~ 5.3+1.5 5.4+1.6 5.3+1.6
55~ 5.4+1.5 5.7+2.5 5.64+2.0
65~ 5.5+1.4 5.8+1.9 5.64+1.7
41t 5.1+1.4 5.2+1.6 5.2+1.5

2.3 MESRgR &R FEIE TR AR B R
6. 6% (AEANTFRIER A 6.1%) . etk T3k 5 &
3R 5. 5% M 7.6 % (BRfb S 5. 10 F1 7.0%) . b
PRYS FE D 2 S A 5 R A 0% 18 1 T v R A A (W =
303.36,P<<0.05), M ®m THM, ZRAGZITEEX
(X =87.92,P<C0.05); >35 2 ABEWE IR IK UK RN
7.6 % (E N OFRMERER 8. 7%, Wk 2.

2.4 BERRImBER G A F BRI AG
R IRIT BRI HE AT 5K 56. 1% .47. 0% F1 24. 1%,
Y ms ET BE, Hoh mR RRR YT R R A gt
2T S (K = 37. 0714 Xy = 48. 413, P <<0.05) ;
18~64 2 Il 25 4 0% (14 38 HOME R 1 IDE 26 IR T 8 M
TR B F B FE (L = 1 293,50, Xyrs =
967. 37  Xhgs =112.40,P<C0.05),65 £ Z G H KT
e, W3 3,

2.5 REREZ>N LEEBBRENHEZE,
PG CH R 1, bl 0) AR SCIERR E \BMIL JE
FUWE PRI G0 5 45 6 AN B AR & Oy A AR i kAT
ZHZE logistic 43 HT, R M J5 1B 2 2 0 1€ 48 & J7 ¥
YRT RN L 2R A IR B R | R b L R IR R R
5 B A DR R ) fE I PR 2R, SCA R O B s b
X PR SE . DL 4,

R 2 2016 AF A I A [ 5 AR 0 i FOWE DR B ()

F1E g aif
A )
i A 4 B EL GRS ) A5 5 B O T A5 BIREL YR
18~ 8 353 83 1.0 8726 96 1.1 17 079 179 1.1
35~ 4429 128 2.9 4377 144 3.3 8 806 272 3.1
45~ 5297 392 7.4 5764 507 8.8 11 061 899 8.1
55~ 3 354 362 10. 8 3166 513 16. 2 6 520 875 13.4
65~ 3224 393 12.2 3631 686 18.9 6 855 1079 15.7
&it 24 657 1358 5.5 25 664 1946 7.6 50 321 3 304 6.6
R 32016 AFE1E I AR RS [F] 4 0808 PR IS VA 7 A i 40 (00D
AR 5 Z a1t
%) HbE RIT R 1 HpE RIT R il R 2 TRIT R i
18~ 26.9 19.2 17.3 31.2 23.0 14. 4 29.2 21.2 15.3
35~ 46. 3 35.0 18.8 37.1 30. 3 12.4 41. 4 32.5 15.4
45~ 57.3 49. 4 24.1 55.6 46.0 20. 1 56. 3 47.5 21.8
55~ 63.0 50. 4 27. 2 62.8 53.0 27.8 62.9 51.9 27.5
65~ 52.5 45.0 23.6 62.3 54.0 28.5 58. 7 50. 8 26. 7
Ait 54.5 45.2 23.8 57.2 48.3 24.3 56. 1 47.0 24.1
F 4 2016 4F 5 1T ROBE IR 16 16 K R R Z& 4 logistic 43 B 45
A ES N2 B1E SE Wald 14 P14 OR 18 95%CI
il -0.238 0. 052 20. 613 0. 000 0.788 0.711~0. 873
A () 18~
35~ 0. 856 0.126 46. 265 0. 000 2. 354 1.839~3.012
45~ 1.777 0.111 257.778 0. 000 5. 910 4.757~7. 341
55~ 2. 349 0.114 427. 288 0. 000 10. 472 8.382~13. 085
65~ 2. 560 0.114 502. 610 0. 000 12.937 10. 343~16. 183
SCAE R B CH
N - 0.040 0. 060 0. 430 0.512 0. 961 0.854~1.082
B -0.179 0.072 6.145 0.013 0. 836 0.726~0.963
[SLE -0.158 0.117 1. 837 0.175 0. 854 0.679~1.073
K% ~0.474 0.216 4. 833 0. 028 0. 622 0. 408~0. 950
KA KL b -0.518 0. 394 1. 733 0.188 0.596 0.275~1. 288
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N SIS EES = B1E SE Wald {i P {H OR 95%CI
BMI W
W 0.208 0.198 1.176 0.146 1. 356 0.913~1.978
AE T 0.726 0. 201 11. 965 0. 000 2. 141 1.421~3.415
J¥EE [l E#
HFR 0.502 0. 059 71.462 0. 000 1. 651 1.470~1. 855
FWHL 0.703 0. 066 113. 940 0. 000 2. 020 1.775~2. 298
L -4.711 0. 220 458. 351 0. 000 0. 009
3 iFie IR K H el KR, Ed BN EF. 2HTE

AR IR A 45 S R i 1 T BUAE R PR R R
6. 6% ARk ER 6. 1% MK TFILIRA 2013 4F W 25
B 9O BT I (5. 3%, AR ILLL I A
Z R E R, B A 0 iR A A B (OGTT) .,
212 — BB o3 M PR AR E L T — E B B R e AR
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(2] ZeARE. R, R 5 niE 12 BRI E R 200 RS
P2 A Hr L], R A B 2% ,2011,19(11) : 687.

(3] Al XU VTl 43 28 v 76 2 Wi A0 A= A i A e & vl 139 7 JH KR 43
() 4R EE2.2015,21(6)157-158.

(4] 2B R ALAET , 5y 88 06 45 . 22w 06 A= flt B A6 2 XU 374 4 5 T
WECMdb st o A F AR A 2013,117:137-139.

(5]  FhEAE, X2 0 . 2000 ok 20 W A 00 00 B Kb 4T 00 485 =) 5% i 14 i 5
BRI P E AL, 2009,24(9) : 1285-1287.

(6] ZEmi, A& ATHFEMN . ZHBWHWME /N FIRRILXRY
Meta 43 Hr[J ] 3R A 9 B2 2230 '€, 2009, 9(5) : 902-904.

(7] ZEEMR. 10014 X I 30 20 i A1 A f B AG 285 14 w85 SRV A HHE [l i 4
Bril Db AR A S e 44 5. 2014, 22(6) . 79-80.87.

(8]  WHLKIY . BRI, WA N 21 . . 4T Uz 0 FF IR AR o B 4G I 48 AR F 52 (1.
o E SRR S R . 2013,29(12) 1 970-975.

(9] ZZHR,ERE. 22 RaEfmiM]Lde st hEA B H
R, 2010.:51.

[10] A&, 80050y, % M2, 55, G A e fa CRE Ot 2 45 R 19 20 i
()] AR E,2014,12(4) :549-550,553.
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« DAERE 5B -

KRR AL RS

Tk i e 1) 42 5 1y

Ky 9K
LA ERIG A2 H P i R d R 210009

WEB8 LU S S T AT E A T RO K — K BAL SR g AR B R EE R Wy vk . Ak AR K BAL BE AR
WUE K BT O R0 4 BEIERAE 5 AR KR R AR (KRR AE FR L A5 0F T 2608 . 28 18 00 i ik 5 6l 1V 0 AL B0 A 4-
g k22 I AR S A T RE Tl S T R IR AT L A A AT B S R AR 505 nm FHEATARI . R JrkTE=20.0 pe/LJEHN
LM R R AR RE - =0.999 8, T EEERR T 0.3 pug/ L, B G INAR -2 MRy 98 96 ~101 26  AH X 5 #E 4 22 (RSD)
2.1% ~ 7.6%. St ATy uk e R | R ORIk SRR I BT R M 0.3 g/ L3l T — MK BT b BER i

T R el A I G

KA L Bh I T A TN s — B K B AL B A s bR s 1 R
XEHE:1006-9070(2018)06-0707-02

fE4SE S RI13 Xk tRiRAL B

ML EW R FHRREMEGY, /T8 —JC
1y . G M B = 0B s — JC B B % 5k B A1 B s AR A
230 ‘CLAF . W F7K 28 78 1 FRNHE K B . KR K
— AR B RALA Y A T R K TS Y AR L B
KB EA TR R E R B, R B & K 5T
Wre IR, K B Ak BE 2% AT b 25 [ E s o )
BT s B AR KK BT . 24— M K 5T A 3 4% 4 O 1 A
W BEAH XS A 3 TROR K K BT T3 AR BRE 2001 ) e 1R (H
B 3 f5 RN 0.6 pg/L) B, BoR 4 BE R BRF=60%: M
MF 5 ARV L. 0 pg/L) B, BoR & B Rk >
80% ., GB5750-—2006 H 44 % By A A6l 7 i A 42 AR
R I bk = SR HY 8 A5 43 O O BE L i O R R 42
8 LR, THREZ Rl 2R REN =EH
ot o B ST T IE A 00 I A TR K — K B Ad B 2R
a9 v A0 45 R 1 7 1k

1 #H5HE

L1 AE AA3 A% 2L 5 8 1 59 40 A AL (1 =
SEAL) ,ifi 4 A sh s, MRS BE IR 325,100 cm i i
A 505 nm B A5 B ALK HL(EE ELGA) ;PE 160
L R (Bt Mettler A 7D,

L2 XA 1 g/LEEBARER(GW(E)080241);
50 % M8 ¥ U 758 50 mL+ Z B 50 mL; 280838
) WERR 160 mL FIEM A B F/KER R 1 L%

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 038

R NER 9 g+ A AALAN 5 o+ &AL 10 ¢ IR &
BFKERZE 1000 mL; WA . i & 22 th il 200
mL~+50 % M 738 8 1 mL; 2k 5L B0 A T - 2k AL
0.2 g+AE8 2 MK 200 mL+50% MM A K 1 mL;
A-B AR MRV Y - -SRIk 0. 1 g+ il A5 &%
P 200 mL+50 % #i 7 AER 1 mL,

1.3 H&al & T KA B A8 8 7= K R Y 2tk
RO A K T3 B 1 V5 Y 0 b R BE A 24 A TR RO
JKIK BT T AE RS 2001) Fe (I 5 A% (RE 1.0 pg/L).
WA H U K BB 2R s N 4 B, FIEXE
ANTKEEZ W 1 IRRAE) L 1/4 BER G5 2 REE) .2/
4 BER 5 3 WORHBE) . 3/4 BER (5 4 WRHE) . 4/4 BE
R CE 5 YCRFD B AINARAKRE SR 5 KR,
L4 MBEAELH FMSEMKE 100 cm, Kl
B 505 nm, HEFEHA 30 MRS /b HEREIE VELL3: 1,
TEIARA BE KR E 5 °C G B# 5%4 3£ 10 r/min.,

2 #ERE5ITR

2.1 KA KREMLF

2.1.1 ZBvhWy pH A AR S SCHk (2], 24 pH H <
9.8 B, FLLE IR AL G W AT 4-G k2 R ik vk B £
T8 8y B 00 5, B e pH {2l 9. 8~10. 2, &
J5 kBTG thi iy pH fH R 10. 0,

2.1.2 AR EPE . FHIEE R 1.0 pg/L 1

EER N A (1978 L0 TLIR M AL Bl AL E0, 2N F A 46 T AF

EINAES kS8, B 0, E-mail: 1508798762@ qq. com
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R T s U VA TR 5 43 ) SR R B K 0,30, 4.,0.5.,0. 6,
0.8.1.0 g/L Y 4-%0 B &2 B b bk A S €5 57) , 285 SR 0 £
FVMRBE 5w B E A X R WLE 1, 76 0.3~0.5 g/L ¥
RS L P B A B 700 v R 1 38 o e 7 {4
BEFIHE N 0.5 g/L B, o B {H 35 B e, BCR
FH ) e Ry 0.5 g/L,

[ e

6
5
4
3k
2
1
0

M R (R % 10%)

0 02 04 06 08 10 12
AR (/1)
B 15 v SR e A O AR

2.2 &KMwazAEREFR B HNE A R 50 bR
VR AL AR 2 T b o VA T 1Y) IO o R R Dy R A
T o DAASCRS 0] 157 1 A G0 A1 o 22 1 A o 1l 28, 7 B i
JE=>20.0 pg/L BRI LM CR R AHERE r >
0.999, FrifEdh Ze WL I8 2, ARIGAFME L (S/n=3)115H 1%
Wz R R 0.1 pg/L, R (S/n=100H
0.3 pg/Lo

0 L L L J
0 0.005 0.01 0.015 0.02

JEE R (mg/LL)
2 R TR o VR

2.3 AR Ao B R AEA S A I KRR
I3 2.10.,20 pg/L 3 AU EE K- 145 4 18 b
PEAT IR TS 56, S AT I 5E 6 UL A5 R ILER 1.

R KRN B B IR [T IS0 45 2R (n = 6)

FEFH G R 7 3 R B SP- A7 00 58 10 WK, 43 B 26 B, 7 4 8K
W2ER LG FE X (1 =0.06,P=0.95), A& 5K
SR A T bR YE L WL 35 3% SR B v S e
R Wy k791 91 R ek R S 6 B ] 220 T AR O kL LR 4,

B2 —JBORBUAL BT K B AR (ug/ L) IR 56 45 2R

HMmAmR  H1K %2 %3 H 4 %5 W
e 1 0.9 1.3 1.3 1.5 1.8
KR 2 1.2 1.2 1.5 1.7 2.0
FEf 3 0.6 0.8 1.0 1.2 1.0
FEf 4 0.8 1.2 1.0 1.5 1.5
K5 0.6 1.0 1.0 1.2 1.3
FEfh 6 1.0 1.0 1.5 1.4 1.6
FESL 7 0.8 1.2 1.5 1.8 2.0
FEfh 8 0.8 1.2 1.3 1.4 1.7
A9 1.0 1.2 1.6 1.9 2.0
Kb 10 1.1 1.2 1.5 1.7 1.9

=N ML AT A B22Y
Gy MWEmesn TGS
2 1.9,1.8,2.2,1.9,1.9,2. 1 98 7.6
10 9.5,9.8,9.6,9.5,10.6,9.9 98 4.3
20 20.8,20.5,19.6,20.1,20.5,20. 2 101 2.1

2.4 FERMZZER X 10 G — MoK BT AL # A R B
HEFTHE R By AR IR 4G, bR vk B Ry 10 g/ L, 0 BE SR i
15 WAR 325, 0 5 45 51 WL 3% 2.

2.5 S EMFEFGE A 10 pg/L HIIFRK

R 3 PRI E X IAR KA ) E 45 2R

Ko7 2% W (1 g/ 1) RSD
%
A D5 vk 10.4,10. 4,10.0,10.5,9. 8,9.6,10. 3,9.5,9.9,10. 2 3.5
GB5750  8.5,10.2,11.2,8.5,11.0,10.2,8.6,10. 7,11.0,11. 1 11. 0
x4 MR TSR] S RERT
Kk PEfE BRERE EETHEN SEWA SR
(mL)  JH#EE(mg) WHFERE(mg FHEEmML  (min)
Ak 2.5 0.5 0.3 0 3
GB5750 250 30 120 10 60
3 itig

GB5750-—2006 Hv 4~ 5 2 B Mk bk — 580 HY e 25 HR
Oy EE L ZE R AR R B RE I K R T R
TR BT A A S R R B ) 2 SR AR A
WAl T 3 82 U 20 A A BT A ZE AR R R T 2 S 4 A 3
FELRSER M — AR AL TT 3 min, b5 2 B 1
e, HLJC T (8 = G0 o AR G, R e T AR T 6
IRBE B T5 Ye A TAE N B0 105 % 5 1% 3k I A s B A
0.03 pg/L, itk THEAR L8 0. 2 png/L, BE4E XT IR
KR v BB T K T A T i G R R O R 8 G
& BRI R . iy R IS T — MK 5 Ak B R
P 250 T A K T A DU

5% 3k

(1] HI825— 2017, /K # & Wy (I 72 370 20 e S 4% 3 28 B T obk 4 ol
JeREERE[S].

(2] VAR, EWF . /KR 3 & W v /4 3 20 8 56 40 D606 B
BT )] AR, 2010,29(2)  161-168.

[3] TR TA. HuEEE, o . 62k 28 M-8 28 25 L0 3 T Sk ) g K
SR B )] E PRS44I . 2012,22(5) 1 24-25, 29,

C41 U057 3, R ER E, JRDU . U0 8l i S ik 5 43 016 06 B8 12 X R B K R o
HE 5 W 19 0 2 ) LB 9 ) . BRA A A . 2012, 18(2) :59-61.

s BH:2018-05-28 #ig.H%
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GCMS Jj ik ks e e 5s0b
A EE A AT 8 R AT 245 Sy

B AR
1. HM FIHRIZRERRAG I8 P o, M 225000;2. M 7 % 9% TR 45 48] oo

BME:BHN LuFANMEEARFEN T TFEREGEE IRBELE=ZLSMAEELRYN T L, AE U
GB19340—2003( HEFNAR AL BE 7 ) h 16 A 19 8 A1 08 B ARY . LIS i L TR LB is i IR U2 A & B0 R IR TR
MABK A (GCMS) BEAT RN . 255 8 Fh i il Y 4 SR B2 O bR vt 2R A0 S R 8 » o4 0,999 9~1.000 0, B AL I ER o
0.004~0.029 g/kg. ZFit R GCMS k& , Al [w] A6 I i 6 50 i 8 Ry & #4690 .

KEH: GCMS; KA H B EHERY)
HESES RIL3 X k#RiIRED . B

GE RN AT e R A NG Rt SR ]
T A A ol A DG B T AR 5 R
T Ao PR VA 18 S 0 T B L AT I A R RS R T
TR R, AR T RHE AL E WA G ROE.
GB19340-—200 3 HE 1A £ FH e 86 700 ) F T 8 JH g 26 711
FRZE 2R R 2R IEC ke, “E T b A L.
1.2-Z O he 1.1, 2- = LB FRAE M E , [R] i 78
(SRS aR VNS I 1 R (R iRl 7 =l = I L VAN S
HMEHIE BRI 5 5 AR AT T 2 07 AR R
1 A T - R R U R T e G R e
B AR A S R AR 3 5T S B I (GCMS)
ARG T R i 700 P 1 e 2 B L AR S5 AR R A R A
e Al 750 T A I O 55 L /0 L TR) S AG S 22 AT
. PR GCMS [a] B G I 8 F e 26 75 v vl BB
A8 A FEHERY

1 AES5HE

1.1 B S5HH 6890N-59731 M €0 1% Joi 33 15
A CE 2244 5 (43 4 : DB624, 30 m X 0. 25 mm X
1.40 pm; 8 3% 45 1. . B P IR (50 °C 4 +F
5 min,6 ‘C/ min, £ 180 C,f£%#;5 min, 15 °C/ min,
£ 200 CLPR¥FE 5 min); T35 45 44 : Scan 772, B 11k
FREL70 evs RIEH I E F :40~200 amu, & 7 4E
IR0 min;5~5. 5 min &I #% &M, 8 78 230 °C, 4
AR IE 150 °C; Agilent H S #EAE £ : 10pL; 5050 4
A R ST s br e L A F R EE T O R 44k T
WFoE T .

DOI:10. 13668/;. issn. 1006-9070. 2018. 06. 039

XEHS:1006-9070(2018)06-0709-02

1.2 Fikx FEMALER . MERIFRHEC 0. 2~0.3 gGEME
0.001 @), A ali £ 1R L BRVS R, AT IR EA 2
50 mL, EIHWEC .4 000 r/min &0, 3d 0. 45 pm A
MUR BT S it D 4% . 1 pL BERE, U500 28 1. (B 46 O TR
W BT TR,

2 &#R
2.1 =EwpER W1,
2.5% 10° =T "
DX B — s ) N
ik I%ZL 3 I
2.0 x 10°- mo | & ] =
) tge e 2- i
6| VL . e N
15x 10 % ? 4
1.0 x 106 . —
* G b i
5.0 107 P S
2 4 6 8 0 12 14

1 FEHEFERS S HAEELYSE FRE

2.2 REZ  FRAERB AT A DA ROE B A Y R E
PE R F A 35 2 A

2.3 Fkw&k  HIE GB19340—2003 4 4
JBE 86 00 Y C i A VS W . — S T BE 2 31, 54 mg/mL, K.
4.297 mg/mL, 1,2- "5 4 HE:29. 97 mg/mL, =5 4
J5:34. 69 mg/mL, 78 41. 89 mg/mL, — H 7 (&
##):52. 77 mg/mL,1,1,2- =% 2 %%:32. 64 mg/mL,
IECHE:31. 52 mg/mL, W ARK IR FR B 25.50,100,200
5o AHOC R B AG I PR WL 1,

PEBE B TEE (1978, B VLOR S VL B AR B U, =2 SEAL R I T4
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R1OBEIREEN P 8 Al FE W 10 R TE 2 S A R

o %*%1%%& MHXRE B

25 50 100 200 r (g/kg)
S 166.6 86.2 47.5 27.5  1.0000 0. 004
P 1445.6 710.1 358.3 178.7  1.0000 0. 004
X HOR 706.3 346.9 174.9 86.4 1. 0000 0. 004
] = 715.9 341.8 177.5 87.9  0.9996  0.004
A8 H R 495.1 243.6 122.5 60.6  1.0000 0. 004
ECkE 825.4 405.9 202.3 104.7 0.999 9 0.005
M 146.1 72.9 37.7 19.9  1.0000 0. 029
1.2-"% 2k 265.6 131.3 66.9 33.9  1.0000 0.017
1,1,2-=52% 264.3 129.3 65.2  32.2  0.999 9 0.018
=R 298.2 145.9 73.1 37.3  0.9999 0.016
3 itig

A 52 I R P GB19340—2003 ( #E F1 4R 40 1] I8 %6
FY AL 1Y 8 A Ak G W o A B R A, ok H GC-
MSS A6 A 35 o R HG PR AR L T 4 3 At
&Y. EARREZMAET AL, 2- 2R SR REFIA
SEA L Ay B, AT OE A X P9 W) BT A (R 0 RE AR B R
T E M s B GCMS AU A @3S R
FEPEARHE 3 AR T &R & TR — o 135 771 b 4L s 285 5%, T
PATE LIS B N4 B HAR¥; 5 R R &9 . ) UE
FAL Y S A G W R B DU L R T e b AR
K HI SCAN J5 434, IR & br v i b iy 8 Fh4H
3 TR B 2 M 5 R FH BT % o T A gk 20 H At 4 ok T H
WAL G e T, DL B bR fb & 9 Z 18 89 A B3
R B ARG W 53 2 80OR 25 IR ] L) o BT S i 2

B0 2 9 D) R XS TR R 5 0 FHAS [R] Y 8 8 B8 -
e S5 B4 AT IR B HAR A A5AR . Ti GB19340-—2003
SR 0 FID A g 15056 D) B A 1) 2 M AS BLAE Ry Ak
HRENDFEN T, T GCMS Wi F A S
S L S R ERUE Bt GG . T IR
AH AT S A TR i B A

K GCMS [a] Bz 0 4k ) Jse 2% 750 o ml 68 3 A 19
8 P HHERY . W 1T R = 8 YEUERR , AL
AT LU F ATl Lt AT LA b i 76 50 A ML
A T A0 i A7 o i ROl PR B 42 0 . R4 GCMS
bR D5 N = DS I R/ Ry o = (€ 2 R 3 I =
AR TP R B R & H R L TR W T AR
FNGE K (R 23 T AE 0 b A (s 4 7 1%

S &k

(1] P, JoEiSC, MR M. HIEEAT b B2 fl Rl e 700 4 ol it 4o 104 B
fERER R[] ], TLIR Wi PR 2%, 2017,28(6) :699-701.

(2] 5k . A2 R IR TN A fa REIR o 3R 5 [ . T 95 1 s I
%,2008,19(4) :49-50.

[3] #i%, BK&E, EIHA, G, SONERE /T 2R I 25 v %t Jie K 571
Hh o AR B A D0 40 M D3R 2 41, 2009, 28(3) 1 376-378.

(4] MIEAL RTAR, TR, 5. SOMT 63 / 5T 1 56 00 2 fk e 3 59
[J7. 1 95 B 5 2%, 2004 ,16 (1) : 32-33.

[5] RIEMRBTGEE, TR, . SOM RT3 0 e A B RG 7 v e
O BE T B 9 [J). 06 e 1 By 1% 2% 2% 5, 2004 ,10(4) :56-57.

i EEI.2018-09-04 #EE.FB

2018 FXHREREFIMEIMFIELEZ R

—%%

HEL . wE KRS F EVRER ST ELZRERNGAYwEE
N e E L IRIAHE, v F & 5. 20052015 S48 HIV/AIDS R &8 T R A YA A &

= E

FEEDTFEREHLF 20112015 FAMT B BHATAHAAR HIVH LB LEEFTAL R ALY wEE
WE,THR®@, R4 %0 7 XK 20062017 4 HIV/AIDS 5 A $ s & 08 77 2R 70
EWFEHEE RLE.F . ELTLERRBFETRAEY AR EZAR

B¥ IR, A BT 20102015 4otk bk TAEHvE & Sl 4 R 3 S T AL S AT

MR, R Z BRI, 2006—2016 SFIT R B M A B AAER K & GM(1,1) B A Fam

%%

vt & KRB A R EE L 4L 2010—2017 = HIV/AIDS 8% IL9% Bl 45 42 B v B &
R E AN EEEAEX 3 HIV / AIDS & 38 57 1R A M 64 F 7 2 R L8R

ARG &, R, R F L, RN T 20122017 4 HIV A &R B L AEAELL Y aR £
PALF 3k E . F EAR.2012— 2017 S 4o B W M IRAT R S 4 AR B AL B TR

KA, REAE. B A K — BB R R T H g R ERMAERRIREL A KT

BE AL TR . 3 AP AR A M TF R AR AR SR A EE A M P 8GR R

YRE AL H.RELE.FHIRITAABPHERETNAG O E &
FMEAE IR AR B B R L E T HIV/AIDS BRAE AN 0L %k B &

EHE ,E AL AR L2017 F 1AM T X E R B B LR Lo A

B S LB RA R R EPE TR
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« DA IS R fE ot -

2017 AR PETLIp A i e B ety i 55 i PRBIR

2 9y 9
Kiaﬂd—r‘fﬁl‘f?9

X L FR L

LA ERIRG A2 P s i R d R 210009

TE BN TN TR AL Y R TN B L A — B B A A e 4 R AR R R AR R . TR
K032 Z B BURE i B AR AT BOGRE T R BE AL R BT AL R B A . R LR 12 A B (X) 101 L
B A2 8 A o 754 )L 1 A5 B 4R 45 6 100. 00 %6 . 445 BB R AU RS R LS SR R AR 1 R UE AR R L 4
e — BOR A FOEM 531 E 588 35 58 98, 94%6.92. 57 % .96. 70 %6 .90. 326 F1 99. 34%5 . =LA "R EEYT HLA R R 8 K
PR s — RBUR R BT IR — il . 8 2017 AR VL I548 1k iE 15 e 4045 I B A M A9 O A i IR0 6% L 1 7 B o
W6 L I — 2D WLV 1 Y g i R M R YT HLM A B Ak i, SR TG YR R k.

KB L AL Y s e I PR N A
HESSHES:R181. 8 X k#RiRES . B

I E 2004 4F 5 3l 4 AR G s I 2% B T R
e ARk B T — RPN E SO O G AR S A
EHEE (2015 4F WO ) FG 4 [ 4% Ye i 15 B 5 Bl
TAEEARTE R (2016 4FE D ). by 4 E 45 b ¥ 5234 AH
KEOR AR 2B 45 P45 BT DAL & 1% G
i A T A IR, 2D 4R 1 YL T T A
R A 4 [ A s i 4 I R4S B R A O B
(2017 O Y, T 2017 4E 12  3—8 HALUIF R T 24
08 A e g (5 B AR5 0T A R B AR A A O A TAEE

1 w7 E

L1 #AEFE SROAETEITBERTT I,
A P B TR B S B RGP P AR S RS
KEIFHL .

L2 ##F & RHSZZHBOER A%,
REE A AR 2 AR KT A DT il A
2AEGH O BAE G KOMARIX N 2000 L 1
M BEITHLA . AW Kom et O R L s WL
W AN 6 TR DAATECE ] SR ENA S 18 K&
JY LA 65 2,31 101 GEBAANL il e v e AL Ui 754 11,
1.3 ABxL5x*x RMABEZREALZE, NG
5 B2 97 WA A% G s i 45 0T A R0 AL Yo £ 2 e 4 45 B2
PR . AR YR it Bl A A ) 2017 4F 1.4.7.10 A
FANABRTTE AFERBT 2Ty il wm el . %
Y £ 104 15 A48 2 AR U8 A5 D00 AR B AN [R] x 4 i A R
NS, TRHATECGRITT 2017 4F 5 FH T4 4% 15 Bk

DOI:10. 13668/j. issn. 1006-9070. 2018. 06. 040
E&WMA  FE OB R AL Y95 254 B BRI TR (BE2015714)

XEHS:1006-9070(2018)06-0711-03

A T AR R 2 B PR BE AL 2T R AL Y 4
A A L L L SR O A R AL BRI
W B AR TR G PR BAR BRI LA K 4% B R E IR
TR A BE A T 00 T MR BT HLA 127 i B
B BEN B A AR SO SCHE AR BRI AR, TR ST
BUAL F 195 [Ty 28 556 v A% e 4l 4 A BRI 66 .

L4 sEMagac PEU T8 AR ik e AL e 4 R ik
FEAG Qe g R B B R R RIS R R iR R
R RE RS MNEIREFE 808 A FA
OIS H T 58 8 2 548 h5 .

1.5 mEdsl AEEPOHAME NG B
Wil B ] A 3 b Bl ) A B A TS 2 A B
G R A0 B0 2 R A I sk AL T etk AR o
BT A B I SRR X

1.6 %o RAFERESPITE LL Excel 2007
X ECHE AT s AR R, SR ] SPSS 23. 0 B 48 Wit 47
Giitearbr., BLP<<0.05 NESAHGIT¥E X,

2 H#R

2.1 AKER 65 REITTHMILES 7 AH 1 K.
Mg 7 K B IXG 13 G5 g 44 FK AL
e 6 KR A KRR TR A5 K, A
[ 754 191135 5 A5 e g I 9 v = S BRI HILAE 227 i)
REIT LAY 288 ] . — KR 739 239 B,

2.2 TAFAFEIFRINT B8EPTHITHETFKT
2017 AR Qe g i 5 A B T AR 28 9 s 238U e T 1%

EE R RAEA975—) 0 VLI R M B T AL BRI, 2 g 42 T A%
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Yo 5 TR TR A, I GRS A 4 SR R A 4 A A
BAREY, I P 10 R PAERBHITSETEA1ITR
HAPIAE NS LG R EREEITT I 7 RESLT
1 e g {5 B 545 B i BIL

2.3 ARAIAM 18 FKITRIAL YL I 44 1 ik AT L
WA, HA WA S R B S A Il SR, R
FREIIK 4~6 U, P35 417 /K B IF - T 15 4%
5 0 HAE S B VA L X R A B R ) 4% LR A
KRBT RE T 35U Y Be A T 2 Je s X 2% 1 4178 B 1Y
LRI G, Horp 15 RAC A 2 44 B DL ERHA B ¥ D
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