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Analysis on the risk factors of allergic disease for infants

LI Guobo, GE Pin, LIU Guihua, XU Yuying, OU Ping *
Fujian Provincial Maternity and Children’s Hospital s Fujian 350001 , China

Abstract: Objective To investigate the risk factors of allergic disease of infants for the disease early prevention and
intervention. Methods Totally 293 infants were divided into two groups (130 cases for allergic disease group, 163
cases for control group) sand they were out-patients in Fujian Provincial Maternity and Children’s Hospital and borned
in Fuzhou area from Mar. to Sep. 2016, and 25 kinds of influencing factors of allergic disease were analyzed by logistic
regression model. Results Multiple factor logistic regression analysis shown that, alcohol drinking during pregnancy
(OR=7.86), giving supplementary food too early (OR =2.78)and family history (OR =2.35) were risk factors of
allergy.and probiotic taking was the portective factor(OR =0.51). Conclusion Infants with family history of allergy

should pay more attention to the effect of life style and environmental factor on allergic disease, probiotic taking

rationally is a protective factor for allergic disease.
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Detection and analysis on contamination with perchlorate in tea

HUA Yongyou. LI Yuxiang.LLIN Honglin,LU Qiuyan

Fujian Center for Disease Control and Prevention s Fujian 350001 ,China

Abstract: Objective To establish a liquid chromatography-tandem mass spectrometry (LC-MS) method for detecting
perchlorate in tea and investigate the contamination of commercial tea. Methods Using stable isotope dilution tech-
niques, the sample was extracted with 0.2% acetic acid,cleaned with carboblack packed columns. The gradient elution
was carried out with 0.1% formic acid solution as the mobile phase. Mass spectrometric detection was carried out by
using multiple reaction monitoring mode (MRM) and quantified by internal standard. Results The calibration curves
shown liner trend in the range of 0.35~50.0 pug/L,the of recovery rates were from 96.0% to 102.1%, the relative
standard deviation were from 0.9 to 1.6 % ,the detection limit were at 0.01 mg/kg level. The detection rate of the tea
was 91.1%(112/123) ,the mean value was 196.5 ng/g, the median value was 129.5 ng/g (10.1-735 ng/g). The total

detection rate of perchlorate in tea is relatively at the high level, with a little differences for the contents according to

the comparison on tea types and production areas. Conclusion

The method established showed the advantages with

simple operation, high sensitivity and good stability,and can meet the needs of perchlorate detection in tea.

Key Words: Tea;Perchlorate; Liquid Chromatography-Tandem Mass Spectrometry; Contamination
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Study on an influenza outbreak in a closed community

by fitting Reed-Frost model
ZHANG Hao', WANG Lei', LIU Jianhua', LIU Xiaojun', WANG Bangjun®,
YANG Zhongchen', ZHAO Xin', YAN Hong®, XING Xuesen'
1. Public Health Research Center of Three Gorges University (Yichang Municipal Center for

Disease Control and Prevention), Hubei 443003, China ;2. Gulaobei Community Health Center,
Hubei 443007 , China ;3. School of Health , Wuhan University » Hubei 430071 ,China ;
4. Hubei Center for Disease Control and Prevention , Hubei 430079 ,China

Abstract: Objective To study an influenza outbreak in a closed community in Yichang City by fitting Reed-Frost

model. Methods

contact rate and isolation rate, to determine the model parameters by Chi-square test. Results

The epidemic curve of influenza outbreak wse fitted by Reed-Frost model, to analyze the effective

Totlly 65 influenza

cases were found during the outbreak, the incidence rate was 37.4% , lasted for one week with no severe and death

cases. When the effective contact rate was 0.04, and the isolation rate was 0.89,the model showed better goodness of

fit. Conclusion There were a good fitting effect on point source outbreaks caused by airborne droplets with short

infection period and acute respiratory tract infection with fixed incubation by using the Reed-Frost model, and can be

applied to such epidemic disposal assessment.

Key Words: Influenza; Reed-Frost Model; Effective Contact

Reed-Frost #5284 1 3¢ [E 7 179k 57 204#% Lowell ]
Reed Fl Wade Hampton Frost #i| /F 19 28 847 47 9%
SERIRICY S T S ARCRIRAL B I 20 IR I G A Y
i s DRUIA% G U1 0 30T T s U AR e T R BT AR X T
I AE— DB 37 BT A R 2 2 BB AR kR

ELTH 2014 45 5 i Y7 AR H (No. A14301-44)
E—EE BN R L, BRI, Tl WG RATR Y
* BWAEE : B4R, Wi+ @l F/EEM ., E-mail: xuesenxing

@qq.com

T 1B i s A SR BOA R Tt A9 155 0T 5 2 th B
e S WA ) oy A T e b — 4 5y S SR
4 Bt R 2 AR A o 25 A AR 8] B9 AT 200 fih R B R
A KA ok . A SCH Reed-Frost £ 81X} 7 &
7 — 2 5 AT OO R e AT BT R R R 1Y i
R

1 #MBEFE

L1 % HBTW 2014 4F 5 R iy — i A
H3N2 it % 2 4 18 A BERE o g 091 % 4 B o 4



+ 8 HEIRTR BT BEF 2k 2018 4FE 2 A4 24 %% 1 M Strait J Prev Med,Feb.2018,Vol.24,No.1

WS 285-2008( Jit 471 8% B 12 Wi bk 1 )™ 1 Il IR 12 Wi
973 1) AN 1295 B

1.2 Reed-Frost & #

1.2.1 #AFEE O WEARE N5 24E
e 46 110 AT AT 5 ) i 3 A o 2 R B8 28 23 KRR
155 1Y) 2P WP I A i AR e I T, HLOE
e NG N R oAb A 2 5, 82 & 9% 1 DLW & Y
RO A R E A RO R iz A A
NAE B IS ] P 55 b A R & 2B A A ik i AR AN
A5, HXHEA] AR R —FE s @ ) &S 09 %% 19, AF fu] —
ATy I — ARG A AL YL N & A A R fil
Je B ARAR RS, I AE R — A A Y 0 P Ik e I A, &) TRk
WG RIS R N ARG R © RS A
TE A% Yo 1 3 o A P 4EFEIE E

1.22 #HERERITRAHEHERAE LSHKRES
BE CAFIRO (LY T AR . NER
FAAREIN S, 1858 ¢ REEFH .S BB G+ 1D
RGEECo, 185 ¢« RO A YH.Co 48
B D AR YW s 1, 3855 « AR sk
ol o BECHDODRWRES. BBRER S,
Ty IR o 1) (A% YL 5D 2 5 FE (e + D AR
B C iy o XAETF — A% (e +2) 1 R To A% Y P Yt 928

% I(HrZ) °
1.2.3 # & & Reed-Frost # & H#F£ikX .
C(Hrl) :S/(l 7(1(7[ ) BRLLRTTET TR PP RPN it(l)

A0 & A R AL C Ry e AR B BB B
S 5MBF A MIEME (1 —q¢") MM, Hq
Ry BT B[] PN R K AR R SR i R (g =1—p, p
RAT R b, 5 G E W R TR R AR
B A T A O . WG+ DA A AL
PR T (1 —q“)
1.3 %ita#H  H Excel 2010 BG40 47, 45
PEAYHE N A RO il R B R X R AL P
<0.05 AGEit#E XL,

2 HR

2.1 BHRAAARERL ZEHEET 2014 F7
FFE RS 0 8 75 T I8 L 3k R BT R 65 1, i AR R
37.4% ., BARIEOILIAE 7 H 16 HEJR 4 B, KW
EIEHBAE 7T A 19 B, MR Em S e, L4
IR R A AL E . 7 A 23 HJE I &
WATTEOLULE 1, JE Ry 1~3 d°, B
Bl 1.5 d A AL G R

2.2 ¥ s AR B R AT H A i
JE AR 1985, 1~ 6 AR 11 B o3 ) ok 1 L7 B

36 i .13 B 4 BF 4 B, $LA S AR 4 50 B &
00 256 SCHERBERF L M b 33 P =N v A
il R (S8 p). ARLIELL p=0.05.0.04 F1 0.03, B
¢=0.95.0.96 F1 0.97 X 3 MMHEH#HITHRR, 1A (D
TR BACK p=0.03 LA RN, L% 1,

B FEAELE
18 -
16

14 4

[TTT

12

10
g 4 -
6 4 -
a { -
2 4 —
§ 1M1 ]
e 0|120|120|120|120|12012012012012u|120|120|12D|120|12(h)
7,
13 |14 |15 |16 [17 |18 |19 |20 [21 |22 |23 |24 |25 |26 | (BED)

20 3% 4% 5 6

Bl 1 HEBTHEARER 2014 4F 7 A WIRE R F TSR
Fugure 1 The epidemic course of influenza outbreaks
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Table 1 The fitting results of influenza outbreaks in a drug

rehabilitation center in Yichang City (when p =0.03)

PG 2R HBH p=0.03
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Table 2 The results of Chi-square test between
theoretical number and actual number of

preliminary fitting by the Reed-Frost model
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(p) 1=1 7G=2) 36(=3) wAier i
0.03 1 5 24 0.088(0.957)
0.04 1 7 41 0.056(0.972)
0.05 1 9 61 0.375(0.829)
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Study and practice on training system of occupational

protection for nursing students
HAN Qiufeng, WU Fan,ZHANG Zhenxiang, LIN Xiao,ZHANG Mengling,ZHAQO Shuhao, WAN Chao, LIN Wen"
The First Affiliated Hospital of Fujian Medical University s Fujian 350004 , China

Abstract: Objective To explore the effect of implementation of training system for the occupational protection on
nursing students. Methods The training system of the occupational protection for nursing students was established
by developing courses and practical training projects. The nursing students of Grade 2011 in a medical university were
selected as the control group.the students of Grade 2012 were selected as the experimental group. The occupation
protection abilities of nursing students and the sharp injury rates were investigated by self-made questionnaire. Results

The cognitive score of occupational protection (76.5) in experimental group was higher than that of the control
group (64.4), the scores of occupation exposure, protective equipment and basic concept in the experimental group
were higher than those of the control group. Injury incidence rate in the experimental group(60.9% ) was lower than
that in the control group(80.3%) ,and the report rate(39.3%) was higher than that in the control group (18.0%).
Conclusion Strengthening occupation protection training for nursing students can improve the occupation protection
consciousness and ability of nursing students,and reduce the incidence rate of sharp injuries.

Key Words: Ability of Occupational Protection; Nursing Students; Training System
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Table 1 Comparison of occupational protection ability in

experimental group and control group at the end of pratice
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Table 2 The comparison of scores of occupational
protection awareness before and after training in

experimental group
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Self-reported prevalence rate and influencing factors of

hypertension and diabetes in adults residents in Fujian
HUANG Caimao' s ZHENG Zhenquan®
1.Fujian Provincial Health and Family Planning Commission s Fujian 350003 ,China ;
2.School of Public Health ,Fujian Medical University , Fujian 350108 ,China

Abstract: Objective To study the self-reported prevalence rate and influencing factors of hypertension and diabetes in
adults residents in Fujian for improving the disease intervention strategies. Methods Using the data of the fifth
national health services survey in Fujian, the cases of reported hypertension and diabetes in the residents aged 15 or
over were described and influencing factors were analyzed by logistic regression model. Results Totally 11 961
residents were investigated. self-reported prevalence rate of hypertension and diabetes was 11.1% and 2.5% , and the
total rate of medicine taking was 92.9% and 94% respectively. The main influencing factors for hypertension were
diabetes (OR=3.65), BMI(OR =3.01),age(OR =2.64),smoking (OR =1.47) and employment(OR =1.17). The
main influencing factors for diabetes were hypertension (OR =3.66) .BMIC(OR =1.97), employment (OR=1.63) ,age
(OR=1.49) and alcohol (OR=0.61). Conclusion = The self-reported prevalence rate of hypertension and diabetes in
adults in Fujian are increasing during 10 years, and increasing with age groups. Hypertension and diabetes are the risk
factors of each other. It is suggested that comprehensive preventive measures should be taken for the disease control of
hypertension and diabetes to reduce the adverse health impacts.

Key Words: Hypertension; Diabetes; Self-reported Prevalence Rate;Influencing Factor
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Table 1 Self-reported prevalence rates of hypertension
and diabetes aged =15 residents by different age

groups and gender in Fujian (%)

AEI 75 IR (%) PRI (%)

(%) E) Z /NI 5 %« /N
15~ 0.1 0.1 0.2 0.0 0.0 0.1
35~ 1.3 0.8 2.1 0.3 0.4 0.7
45~ 1.4 1.3 8.7 1.4 0.9 2.3
55~ 8.3 11.1 19.4 2.1 3.2 5.3
65~ 15.9 15.1 30.9 2.2 3.0 5.2
At 5.4 5.7 11.1 1.1 1.4 2.5
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Table 2 The percentages of measurement on time of blood
pressure / blood glucose of cases with hypertension

and diabetes in the residents aged =15 in Fujian (%)

i H o ML Wl IR I
b s (92 112 ST o T 5 38.5 a
1AW 38.1 62.5
3MAN 15.0 24.1
0.5 4E 4 3.5 5.4
0.5 4¢ LA 5.0 8.0
1 i i / o A IE%# 52.3 41.1
NIEH 31.3 37.5
ANV A 16.4 21.4
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Table 3 Value assignment of influencing factors
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Table 4 Influencing factors of self-reported prevalence

rate of hypertension and diabetes in aged =15 residents

in Fujian by single factor analysis

of hypertension and diabetes P . {E,%Jm}jg .- . ﬁ,ﬁgﬁgfﬁ -
AT S T AH :
AR 1483.9* <0.05 229.2* <0.05
AR 15~34 % =0;35~44 ¥ =1;45~54 ¥ =2; 3 17 ~0.05 28 ~0.05
5564 £ =3;>65 & =4 WS4 367.8% <0.05 53.6* <0.05
P =0 atk=1 Sk 18.3" <0.05 12,9 <0.05
54 RIE=0; 0 =130/ 05/ Hih=2 Sl 645.8" <0.05 959.2 " <0.05
Kt SEH =0T = LRE =2 = A H =3 BMI 134.5" <0.05 37.2° <0.05
Bl AR AR =03 S0l Tl =1 R 1 =2 % 4 27.3" <0.05 9.9* <20.05
BMI <24:0;>24:1 el 17.7" <<0.05 19.5" <0.05
e IR0, T = B 27.5" <0.05 20.0" <<0.05
el BRI =054k =1; ’ ’ ) '
i W= 01 %=1 5 1ML R — — 409.6 " <<0.05
2L F—0ih =1 B PRI 409.6* <0.05 — —
B PR v T=0;H=1 .7 P<<0.05; * P<C0.01,
£S5 MWMEA =15 EREMIESHIRE A HERRL W EE L HE logistic [0 73 Hr 45 5%
Table 5 Influencing factors of self-reported prevalence rate of hypertension and diabetes aged =15 residents in
Fujian by multiple factor logistic regression analysis
AN ES E¥44 o o 1 Wald 4 OR {H(95%CI)
[N A 35~ 2.4 0.47 25.8 11.01(4.37~27.79)
(%) 45~ 3.85 0.45 72.0 46.97(19.31~114.25)
55~ 4.77 0.45 111.5 117.57(48.54~284.8)
65~ 5.35 0.45 139.7 210.38(86.65~510.78)
ol ok / 2Rl 0.33 0.08 17.1 1.39(1.19~1.62)
BRI 0.34 0.13 6.9 1.40(1.09~1.81)
BMI=>24 1.03 0.09 147.3 2.80(2.37~3.31)
A WA 0.38 0.08 22.6 1.46(1.25~1.71)
B -0.29 0.1 8.2 0.75(0.62~0.91)
LRI 1.29 0.13 96.2 3.65(2.81~4.71)
Tl R A i 35~ 2.25 0.75 8.9 9.52(2.17~41.72)
45~ 3.26 0.72 20.5 26.13(6.36~107.36)
55~ 3.78 0.72 27.7 43.72(10.72~178.30)
65~ 3.33 0.72 21.1 27.88(6.75~115.26)
ol el / 2Rl 0.43 0.15 7.9 1.54(1.14~2.09)
YN 1.26 0.19 46.1 3.52(2.45~5.07)
BMI(=>24) 0.54 0.15 13.2 1.72(1.28~2.3)
EERvell] -0.61 0.18 11.9 0.55(0.39~0.77)
A v 1L 1.3 0.13 98.6 3.67(2.84~4.74)
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10 . BREEANILTAESM, 2007 F9% HI 8RR 2,
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J7 L BT % 0.032/10 J7.,2011 4EJ5 & F ETH.2013
IR B F I (5.760/10 J1), B R E L # (&
PX*=107.3,P<<0.01), lLF 1,
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F 1 Pl 20072015 4F HFRS &0 % 5ET-%

#H(1/10 T
AE A5y V-2 E TET-HL R H TR
2007 66 2 2.28 0.069
2008 53 0 1.82 0.000
2009 79 1 2.71 0.034
2010 52 1 1.78 0.034
2011 67 1 2.53 0.038
2012 110 1 4.15 0.038
2013 153 2 5.76 0.075
2014 128 0 4.84 0.000
2015 129 0 4.92 0.000
it 837 8 3.37 0.032

2.2 RATHIE

221 HEXAHH 410 R G K)YE R,
R AT W B Ml X 2% S, AR (13.98/10 J1) L HB
(12.00/10 J3) JBUFI(5.34/10 J7) A & b IX L HOk
RIE-(2.95/10 J3) IS (2.31/10 J7) (146 /
10 Ji) JEEFH (1.45/10 J3) 6 (1.27/10 J7) . iR
11 €0.34/10 J7) AR (0.85/10 Ji) &k R &K, WL
K1,

E@mEQN0R
< 0.845
0.84671. 149
1.149%1.486

14672 94a

- 2.949712. 00"

B - 12004

B 1 BP0 2007—2015 4F HFERS % W5 %4 X 4> 1

222 wEpMH SEMHRRHL.AHFEERK, L
12 Ayl £, S0 R, 55 1 ik 12 H 2k
BT N EBIEL 22.9% (192 i) ;5 2 Mgk 3~5
Hob B 30.7% (257 D s N 12 H BIRAE 6 H
TR >70 i, 5 71.6 %0, WKL 2,

223 A#LA BB M E L M 1.98 ¢
LiAFEHE DL 30~60 % & £, i 82.7% (692 fi) 5 Bk
DL By 3L i 54.5 % (456 6D, ok 2 %5 Rtk
10.5% (88 ) AT N 6.6 % (55 f]) .

——2007-20115
—8—2012-2015F

—i—2007-2015F

g 9 10 11 12 Af

B2 BT 2007—2015 4E HFRS " ] 2= 45 43 4
3 itig

m P i HERS P32k DLHOR W 1 22, 2011 4 Hif
R 1.78/10 T ~2.71/10 Ji,2012 4 J5 K 9 %
¥>4/10 J7. 2007—2015 4F4FE 2 & 5 F 3.37/10
J7 5 AR B K T 20102012 4F 4F #) & K R
3.13/10 5 43, 8 & F A 4 [ K F (0.71/10
JOM ., BT HFRS &6 %5, 5 H A% A R &
B RE AR IR AT O T AR &R B T, R
JEBEIE I EIABE Bh AT RE S 2011 AEFTHE) T HFRS
REWHANA K,

BAFT 10 A8 Gl KO ¥ A % . Hob X 2%
S, R R IR B R RN BRI S R X, R R
BEwE S TR A 9 1 e 1 X 3 Ll AR B A R
HL UL A Y KRG TR 5 AT 2 45
PR TR A ABFA RS AR R IR A G R
PRI L & R ORI ALY 0 R
12 HEWRS 1 A 3~5 A, FZE IR A4
W EWME AR BRI AT S 4
BEREEGYEZ AR EHTEILEY KA X,
HAEE R R, EEE B EFHEEY NF
AR, R RS R ERBERE. S
LA A% Y PR ML S B 2 AR KR B BRSO 22 A
x.

TR K s v e U0 LR T R LA 7 B R 3 PR
78 N D S IMERE R ) I A B VA S S S T D BT
A NBERR L2y, HERS 98 1 42 4 A 30, i i
Do o M DX AR R D A [ O A
FRBUE 5256 TEp 5 it

5% Xk
(1] BeEAe, ol 245, £ 5o e, 458 30 [ B 25 A AF Y 1l $44 791 5 A4 i 5
W R[] P R 4 9% . 2000, 6 (4) :249-250,255.
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[2] Zeg:, ok i, 1 S0k . 45, 2004—2007 4F 4R H 48 AT VE M 1l $4 3%
AR S BT L. o N4 38 JR s 2741 L 2009, 25 (1) : 59-62.

(3] # 4k, 0 5 3, WA 0T, 4. w0 K TiT B 25 & AE H ot B M T 4 AR
LI AL TR R 2, 2015,27(2) : 162-163,166.

(4] 7 8 JE AR SC i, 48,2010 AF o [ 15 254 AF 11 0L 64 W5 ) B o
T BT LT A TAT I 2% 443k, 2012, 33(7) : 685-681.

[5] W2 01, B Z M. {5 T 20062009 4F 3 AT Pk H 1L #4547 9 %
S A LT )9 e 35T By 5 2 4% k5, 2010, 16 (6) : 44-45.

[6] Z2A2F B8, XA 5, 45.1994—2010 4F Wi VL 19 9K 93 U1 958 5 75
S DX BRSSO ORI g L.
BT B BE 22 8, 2012,46(10) : 908-911.

W 7s B H#:2017-07-28; 8 B H#A:2017-08-30 YRR A

- WATI AT -

LT 2009—2016 4T & 105 i A7 41k

RIS
TR T 42 4 rhoCs AR 362200

WE: B THT R ORBTHRIEMET R R WG xR, Ak R W AT R Or ik

2009—2016 FF & M Emgs ok, &R

VLT 2009—2016 4F 2L 4R 45 T 2 195 34 949 il , 4E 2 & 9 3 228.63/10

J7,2012 43k 323.22/10 7 . Ja e R e S 00 I 3 s BT ERE 87 L AETS 2 Bl RIREUETE 5~6 H s RIRER 2 A
WE67 % ,<<5 %5 94.7% . b1 ZH b 33.1% 88 JLE L 77.7% 4 ILE H 195 % s LM = #i2w o h . EV71
T 46.8% .CoxAl6 Bl (5 19.3%  HAb G B 06 FE 5 33.9% 52010 4E T B LI R LL EV71 By 32 (89.3%) . T 2016

AR B AR Sy L) Hoh i 3 78 T (60.2%0) . Eig

T F R LR AR FH 2010 4EH % F I, 0T LA — B A7

Wzl o T BCIE EE AT TR A FE 2R R S A 7 S 5 45 G DA AR T 1 9 0 RN FE T R

KW TR O MATIN S E L
FESES:R512.5 Xk#RIRED ;B

T T A2 1 3 0 B 5 | S 19 4% G g o HL op DA
B4 & AL16 % (CoxAl6) Ml i & %5 7% 71 %
(EVIDERA®EW, BFZH<5 % ILE, KHD
TN N A2 SR S| W 3 S A T AN TR S AN
Wtds » 2808 L 1 R A A&, DBUR LA 51O ML
#& K L TG A I A A 45 O R 5 A4 i) A AR
LI & AR AT BT . VLT R AR T AL M 2
AT, Ry ie— 20 T R FLUA T RRAE B J 24 5 0
BXT 20092016 4 RE1E GO EAT 438, R 42 15 B
PR A RL 2 A B SRR I

1 #MBREFE

1.1 FE4b R R MNEZRERG L RS L R
BARG T, FHE LT 2009—2016 4 F & H W
1] o AT BB s R R 552 50 5 12 i 481 5 N D ROk 1 LR
KMER RS

1.2 SRS I RIZ W, 5556 = 12 W ) o
I 191 R SC . 2 A T AR S (T R o T B s kD D)
(2009 4E O™ FCF L DR LIr ) (2010 4F
RO

FE—EE R A IKTTI L BRI, Ll B

XEHE:1007-2705(2018)01-0060-02

1.3 KL F Excel 2007 B4 & 7 BOIE 1E
H SPSS 19.0 B A4 d 47 #f ik Ve i AT 0% 2= 0 01, R A0
FLAS FH X2 i, P<<0.05 B Gtk X,

2 #R

2.1 EHHAL T 2009—2016 ARG T2
FIJ 34 949 1], 4F ¥ & 9l % 228.63/10 J1 52010 4
Pl 1 F. 2012 43k F 06 (323.22/10 J1) B 5 4E 5
RS, 8 FRMEZERAGRITFE L (X =
3978.09, P <C0.01) ; EAE 87 fi], T E 43 4 7€ 2010,
2011 A1 2012 4F (95.4%) s JET- 2 4] (2010 F1 2011
A TP ILE L,

R 1 EILTH 2009—2016 4EF 2 MR LR R A/10 )

Ay UNEE:¢ KRB EAEH T H RWE
2009 1556418 658 0 0 42.28
2010 1565125 3606 42 1 230.40
2011 1986449 3102 19 1 156.16
2012 1999573 6463 22 0 323.22
2013 2008812 5268 2 0 262.24
2014 2026590 5587 2 0 275.68
2015 2065000 5019 0 0 243.05
2016 2078000 5246 0 0 252.45
it 15285967 34949 87 2 228.63
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2.2 RATHAE

22,1 MR 19 A8 CETE) B4 9 04 5, 3k
34 832 B, A 117 Fldb ik AR, BT R W 5
JERT 3 543 AR B 16.7 % (5 812 ) bk 10.9%
(3 791 B A2 10.0% (3 498 B, 5 217 8 4E &
T B 37.5% . A Kk R E RT3 AL T
(513.58/10 Ji)., B 4 (345.26/10 Ji) F1 ¥ &
(340.70/10 J7)

222 mE A 25 HEE R B ST
Je AR XL Y, BEAE 4 F e 0 T IR B S 3 n .5~ 6
Aibmwe, 7 AR il T R, 9 A B 5t 9F 1
10~11 H B 2 /N e, WE 1,

2000
® —0— 20094 —8—2010%F
E 1500 —a—20114F —®—20124
E —X—20134F —e—20144F
1000 —— 20164
500

9 ' 10 l 11 12JJ'{5}
Bl 1 HILTl 2009—2016 4 F &2 95 0 5o A 43 i

223 ABEAA 34 949 WL B 22 541 f, &
12 408 M, ¥E 9 1.8 @ 1; B M4 1 & i R
(278.23/10 A F & M (172.71/10 7, X* =
57.10,P<C0.01), KWW 2 A= 67 % ,<5
B 94 7% i 1 B ZL, b 33.1% ., By
A BURILE (77, 7% (4 FE LT (19.5 %) Fl 24 4E
(2.2%),

23 FHEHMNEL  EIT CDC F 2010 4
TERET I 1095 g it 2 I A B8 e W D A VT
2010—2016 4 Bt 4R 4 865 fil F 1 11 5 55 56 =5 1l
L, Hodh EV71 % 405 5] (46.8%) . CoxA16 %
167 1 (19.3%)  HAth % 16 95 % 293 #] (33.9%0) 5
2010 4EF 2 O JELLL EV71 R4 32(89.34 %) L i
2016 4F % A5 Sy LA At i 18 95 75 8 £ (60.18%0) 5 il
Kl 2,

100 4
90 4

80 4

OE iR

bt

70 4

&0 4

50 4

a0

2010 2011 2012 2013 2014 2015

2016 s

2 FVLTH 20102016 4F T & FU g S 280 531 o Lo A a

3 itig

WL 20092016 48 F 2 119 22 1 2 e it 1
AN R S VA ) B TR TS N A N T S L
s FLRE B FE T B TR AE 2010—2012 4F 3 4ELEVTL
B ESGFEH>70%), 52008 45 K E TR D
O FIE T/ EZE AR EVT17H a2
KA B R AT R R (5~6 H gL 10
~11 H 2 AN/NEE) 54 BB K% A 645 6 1 a5
FEL ABAF AR R TRAT A . B 1 0 b 4
B, Al RE 5 O SR 6, T 1B TR IS A AR AR
NS TF A W R R R

BVLTH T2 T 40 A G 4 X 22 55, B s
BRI R 2 . 5% X Tl 8 & 3k VAR i
BIANOZ N JE AR E 3 o B A A%
PR 2255 A 0 5L E DA S a2 R K AUK
AR O, K gk PR B R 55 5 RE R B A — Ok

HEIIHFREORZE T <5 %24 L
(94. 7%60) R & <<3 % i E JLE (69.0%0) ., H
KR . 5 A% 23 BRI BRRE K R R
MlEEZH K, HURILEMYGILILE S B 77.7%
1 19.5% . UL B Bl I6 T 0 B DABCE L3 O 3 3 3
hFEHLA B 45 TAE .

g5 ik VLT R U R R AR L B IR
SN TEREAE A~6 H s Bida ABELLBUR LE R &, &
ST A DX 9 R AR, [ B S 4 FE AL B 4
5 G 5 IO 0 oA D W T A R L 2R B R IK
Wi s R A EVT1 RUREE R L 2> BRE FIAE T
993 191) 5 L0 5 T BL A 85 11, T S e SR B A A e, K
BRI EAE VAR T

P

(1] BAB. T 2 16 7905 92 il 45 96 (2009 4F RO [EB/OL].(2009-06-
04) [2017-07-28 1. http://www. gov. cn/gzdt/2009-06/04/con-
tent_1332078.htm.

[2] TA#B.F R OWKI2IT 8 88 (2010 4E 1) [EB/OL]. (2010-04-20)
[2017-07-28 ]. http://www. nhfpc. gov. cn/zwgkzt/wsbysj/
201004/46884.shtml.

(3] Fb—ik, 2RI A s 8 71 80 5 T 2 109 [ 0. 00 4 i 2
#,2008,12(3):183-188.

(4] #h& 3. 7% B 2009—2012 45 F & 1 B 15 20 B [T ). 165 bk 31 iy
PE2 2%, 2013,19(6) :42-43.

(5] FWTE ST #E,4.2013—2015 4EH VLT T2 109 9 1%
W AR A AT [T ] AT K BE 2 2%, 2016,14(22) : 12-14.

Wi B3 :2017-07-28; 6 B A #A:2017-11-23 HiE A
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« TAT IR AT AT .

FEMETT 2007—2016 /K JZ AT 4P Ak

5

JRE HFETIT A T 42 4 P R 675000

ME: BB 20T 20072016 4FEFEMETT K 6 AT G 2 RRAE R 1R E B SR AE AR R . ik RRGR AT
EOMOKEA R e R PR B . B8R BT 20072016 4R LR 5 /K 2 864 ], 4E I W4 49.7/10 J7 .26
FET- o SO B XU M A 4F 4~6 H (36.600) K 11 A BUKAE 1 A (30.500) I K0 s e . (9 2o P Lk 1.04 ¢ 15220
B 80.7 Vs S LA AE R LB S 32 (71,4 06) 5 7T X7 7 R I BRGS0 K0 22 (55.800) . 10 4R 3L 4R i ko

FEN IR AL A SR 5 R 110 6. ¥R ¥R, #ig

R M T K AR A B R FE L LB T AR RN

TE /N RIEE SR PT . NERIBUINGR SR B2 s W5 DU L 7 S FE B S5 S PR R I L LA BT LR 2 R .

FEEEI KIS 5 AT R AL 5 0 AR e A M
FESES R511.5 X ARIAEG B

KGR K S - RS2 7 5 R L 2 I I
IR B AL i, 2 W T L . i KRR AR 2
[l B4 B 1k 2 DK R RTJLR 25 T HR
LT A G PR AR R I T K R 1 T
L AT R B Ay ) 7 4 SR s A Tl 2 (R A B BT
FEMETT 2007—2016 4F 7K S B W47 = 45 Ak 2E 17 50
Br . ARaEWE .

1 MBERE

L1 FARBR RO EORAA AR A,
¥k A E KRR S B TR,
1.2 # %43 Excel 2010 4% 95 1] 43 2490
&, JH SPSS 17.0 Bt A7 iR P ge i 504

2 HER

2.1 KumMA FEMET 20072016 I 45 KIS
2 864 A, 4F ¥ & 9 % 49.7/10 T3, 0 FE TG Bl
20072016 4555 61450 5 % s 2253 50 179 1 (33.3/
10 J1).370 #il (68.3/10 J1).277 1 (50.8/10 Ji) .
310 1 (56.6/10 J5).319 #i (54.2/10 Ji) . 243 {4
(40.9/10 J3).219 1 (36.6/10 Ji).314 ] (52.1/10
) .234(38.58/10 J1) F1 399(66.8/10 J7), 2008 4E
KR H IR 52007 A AR (X* =155.36,P<C0.05),
2.2 RATHAE

221 HRXAHpH AT 15 DS EY AR RE.
3 07 1 0 S 2 RE AR 1 598 1 (55.8 %) | 75 N4
407 B (14.2 %) FIF 451 201 B1(7.0%) . )5 3 fih

EE R E07 50 A BATEEIN . &l - B T5U By 2

XEHE:1007-2705(2018)01-0062-02

JNAIEE 19 $1€0.7 %) R 1 £ 19 411 (0.7 %) F1 T A
BT B11€0.6 %) b X A3 Ai 22 AR
222 #ELA LEMHEROHSE.1~12 35
B 5 273 B (9.5%) . 160 ] (5.6%) ., 215
(7.5%).348 i (12.2%) . 414 #] (14.5%) . 283 i
(9.9%).184 il (6.4%). 112 # (3.9%) ., 108 i
(3.8%).165 #il (5.8%).257 fi] (9.0%) Fl 345
(12.0%),5 A mhilgim % .9 A&/, AU %
T SR S AL R R WA 4~ 6 ] (36.60) Al
11T AEWAE1 H30.5%) .
223 A#ELA RBIAFER 3 d~89 &, <15 % 4
64.5%, 10~14 % KW F e 232.0/10 J5 (752
B, RWERAEREKE NREEHR BHR Y =
3684.28,P<C0.05), WLF 1. B 1 461 i, &
140300, PRI H 1.04 = 1, 5% & R (49.4/10 J7)
ek & R (50.0/10 J1) 273 G232 L X
=0.09,P>>0.05) . fEREA R RN FZREA, 10
AEILHR A 1634 B (57.1%) , Hik 4L L 411 44l
(14.4%) HUE JLE 274 5] (9.6 %) (A R % Hfth A
#E 545 $(19.0%0) .

R 1 EHMEH 20072016 4EA [ 4E 12 7K 95 & %

(/10 T R & L (%)

ARl UNEE:¢ R KR oy ¢ L
0~ 313876 391 124.6 13.7
5~ 358188 701 195.7 24.5
10~ 324147 752 232.0 26.3
15~ 458872 466 101.6 16.3
20~ 4305636 554 12.9 19.3
&t 5760719 2864 49.7 100.0

(TF#% 79 7
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A BT BRR LLP29 =58l 50 09 2 P o%

RBEFE, A HRAEK S R
1A R A8 P2 0 T s i) H s L AR N 350001 5 2,48 A A5 3L UG I 55 T 4 SR = L 48 M 350001

HmE: BW

R LA B 05 1 AR RO 25 B AL BORMALE ) A 8 B0 B B bk LLP29 skl M it A7 fE =il . AR

I R SRR WS PP R B B AR LLP29 sk R ML, ik MRIE GB 15670-1995( & 25 % iC

I 2

R R0 Be B Ak LLP29 = &0 77 K RUa M4 A 8  LDs, > 10 000 mg/(kg « BW) /N & M2 0 # 4
LDs,>>20 000 mg/ (kg « BW) . 8¢k 53 20 Ry 2 PR ICH 5 K2t £ B B P36 LDs >5 000 mg/ (kg « BW) , 5k 3 44
I 5 5 G e R PR SR R R S e 3 5 R Ay T B 5 R R R AR S RN A SR S B . g

AU B B bk LLP29 @205 & R R IR 25 R 4R 25 7 M - GOT Y R M S i PR e T R Rk

AR AR, 7E K O 2 FH 3 R b o AR R 1 2 e,
KW = E B s A A BF 3R
FESES:R91 X k#RIRED . B

W R IE PR VG JE B A B B B 2 i B e A
BV A 22 M B AL R IR . Al oA HOR AR Il
Bt iz 0 B T B2 M VR TG Y SR
A 7 A5 0] R T Ml PR DR AL SR R ) RS T B
5 Y RS R 1 AR ) K U S R AR ORE SR 5 1)

T B (bacillus thuringiensis s Bt) & 24 Hif
WEFE A AT 1Y B0 4 4% HROARD B RE X B
sEye e g  BCHAE TSN, Bt EE S Cry4.Crylo,
Cryl1.Cytl fl Cyt2 7 2 & H . X 2 Ff e d can
W Ja 2R S i RN 4 W A ) A g T M (R B 24
U, I 87 9 B R 4 B, PR R T
R BB TR AR FRT B D | 2 A A S8 ) R SR X
RIEAEYEABAAREEZE X, AREH % £
WS & T A B0 Bt B LLP29 5 801 57, Bk 47
HAMERE 5T, T .

1 #MRRFE

11 Hs FES AR RO R 2 R, O 1 B
AURL R R, 150 i A S S A B

1.2 %4 O H LB R A Fm
Y SD KR TE I % ICR /MRt Ak & 1 &
P22 Bz JE R G L 34 ATHIE : SCXK (P7) 20012-0002 5 @
JFH I v A BB S 565 0 40 3 140 3T P 2 G b b R IR R 3
FITIR J0) 38R 56, 8 7T HE : SCXK (1) 2012-0011; @

EE&TB mdE D AT A BRI H (No.WKJ-FJ-25)
FE—EE BN R EREE B AR, Ll . TUA: B 3 A% R T aoR
* BITAEE ML, E/EH T, E-mail:804119872@ qq.com

XEHES.1007-2705(2018)01-0063-03

IV T AR B S G B W 3 1) 1 K B (MR 325~ 359
@) it B R AR 25 S g CBCRED 3K 56 147 AT IE : SCXK (97)
2012-0011,

1.3 AAHEy KR/ RAKR 5 5 5% T 48
#45 CDC SPF 4zl e i = % 3l 4t K L3l )
SIS AT HIE s SYXK () 2012-0008 , SY XK ([i#])
2012-0009,

1.4 KI5 %x e GB 15670-1995¢ 4 245 &40 #
20 ) AR b R A A 2 8 00 BRI A ) X R
Iz Bt Wbk LLP29 w80 500 47 3 222 00

141 2HZoFERE  LRIYIEA G UL
F& 1 JH ., B 180~200 g ¥ Ik 2 SD KL 10 H CHff 1
&2 ,18~22 g WIS ICR /ML 20 H (MEHER 2K ,
RIGRT R /NRBEREEE 16 ho A28k, R & . K
L 10 000 mg/ (kg « BW) . % 10 mL/(kg « BW) 4 T
ZARY) RE SR E 10 g/30 mL) ;7R 20 000 mg/ (kg
« BW).#% 20 mL/ (kg « BW) %5 F 5210y (RE 5 vk J3
10 g/60 mL) . L OHEH .24 h N4 T 3 I BRI
B =>6 h, LW 14 d, I id sk b 8 R BLRBE T T i
Tk A 5 10 25 R 5 A SEAE TG Sh P I R 2

142 AMZEFHERE I 200~211 g E Y

SD KB 10 H (HERES 1) B AT 24 b K R &6
EXE 4 em X5 em, PFHE 5 000 mg/(kg -

BW) i BE 10 /10 mL, Ik — R 2507 =0
B2 X 5 mL/ (kg « BW) BRI B FL 4 h,
TR0 2 5 R K B 25 5% B 52 X0, i 2 AR 14 d,s
ML K BIFCFH PR AIE T, 45 H )5 b
FEAF 16 K BT A ol kA
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1.4.3 2MEERA B H2.2~2.4 kg T
2 AT 24 bt A R PN B B B R
B, B Z R 0.5 mL (B Sk 10 g/10
m L) ¥R T 5 0 A 0 R bk 22 1 O O 4 b, 3R S5 R
J FH R K B 8% 8 2 i, 0 ) T ARz i E 1
h.24 h.48 h Fl 72 h WLEE L K Bk Ry B B AT B2
N A

1.4.4 WA HRBH  H2.3~2.5 kg BB E 2%
(MRG0 4 H KRR T8 0.1 g A S iy — il
MRZE e, TR B 8h 4 1 min, 24 h IR
Pk s 5 —HR S IE E R i e 2 S ) 1 hl24
h.48 h #1 72 h WLE A A b - ZLBRAT RO R 4
VE R B A 2 I EAT VA .

145 FRTARE(FHEORE B 325~359 ¢

BEAEMETE B ecm X3 cm) 2R Y 0.2 mL %
JE 10 g/10 mL) ¥k T IK B2 & B2 JIR AL T i i
TR o5 5 P JC B A B € 6 b5 7 d AR 14 d
VIRBERERM T EERE 1R TRRER 14d 5.
A it T ) B A U % A2 ) 0.2 mL G BE 10 g/10
mL) ¥R 7E WK BT 30 A I 25 B X (B fim AT 24 h 87 & 3
em X 3 cm) , B EE 6 h 5 L Z iYW, & H R
WL 12 d MR KK S0 0 bR v VE 43 . B
X A AN 25 52 Y B R A B8 LA AR T TR e 4
DLV S 4R A AO B 2y, |
50 235 ORI I BOHCR AN BUBOR

2 HR

21 &AMZoAZMRRXBER

By zikyE. oK.

FEKEL 30 HL BEAL 3 S i 5 41 L B 1 % B 21 R BE ANERBIOR DL ] Gk rh B R AR L AR T e A RS R
PEXF IR B 10 2, i AT 24 h FF KR PTG Zh R DU B S 25 R LR 1,
F 1 AW B AR LLP29 5 &0 50 Stk 48 100 5 1 il g 25 21
% % e 51 it D MR (o) 1 () KT () LD
[mg/(kg « BW)] [mg/(kg * BW)]
PN ] 10000 5 186.0+4.8 215.446.2 236.6+3.8 >10000
3 10000 5 184.243.7 230.045.0 265.844.3 >10000
JNEL 2 20000 10 19.1+1.0 22.0+1.2 24.9+1.6 >20000
3 20000 10 19.741.6 24.241.5 29.14£1.7 >20000
22 aBrzpHaMRBER WM E Yok PR S H, W%k 2,
S, AT I EE R L A AL R A TG B
F 2 AU Br EAR LLP29 5 20 57 2tk 48 e 3 ki o 2 2R
x4 31 i s WG | ) KT (o) L
[mg/(kg * BW)] [mg/(kg * BW)]
K 2 5000 5 206.2+4.1 238.247.0 278.242.0 =>5000
KK ¥ 5000 5 205.842.9 217.6+4.5 236.6+3.2 >>5000
23 EME R RRIMIR R KB AR 2R VR R AR ARSI S AT . 3 LAR 1Y AL R

S 0 R UL BT P 2= AR B TR AT Al £ B K i S A
FIE o 38 5 2 T TG A A 5 R B 56 m) IS ) AR T
725G 1 h.24 h WEE 825 781 K i (H
IR W) 1 22 B AR T AT B 45 . LT A IR A
48 h R AT SE . FT S bR E S TC R

24 EBEIRRE(HBOXRBER HOKREE
st 20 B BV L BE P X6 R 34 0K L B M R £ B OK i 4
PRAE , 4% 1 W o o > 55 3508

it

3 i
5 IR S L AR LIS 5 S A o

T TR Y A MO e R 2 TE BT AR

A2 VSIS, R B ] 1 SO ISOR A 300 %
1L 4% 1) S B

LLP29 j&—F Bt Bk, J& DL A5 Fh (H14) ,
MHT G 1 22 0 e o B AR, B 5 R B DA RN
I A R AR O P (R A R T B B TR B
J. LLP29 94 B A= b Je 25 85 % M 5 A o T B
1PS82 4 1% AR AL, (H JH 2% Wi PE 4 L TPS82 i 2
UL L. B EAE R 05 = AT LLP29 18 bk
XF 1S IO A 5 ) A8 ARCR DY BESR R A
I cytl Aab FiREER H 1 Cytl Aa X 1 S0P L
MM #& %) A LCso 4 0.33 pg/mg. i MMT 3£ 5 H
Xof A 0 i R G 40 ML R C6 36 4 L LCs, 1] ik



W TR R A 2018 4F 2 A5 24 5 1 W] Strait ] Prev Med, Feb.2018, Vol.24,No.1 * 65

0.025 pg/mg™ . W] UL i% b bk 2 MR s, H R
JEV AL S 5 A 7 BUASARG s T AR DAy 2% KBRS 0 A7 3L
P25 ) oA G s 1) A RCRIR) OV TR R A T2
5T 5 L T 5

Wk & AR LLP29 BBk 8 R 2 (L 72 5 b
XoF R A5 G g M R A RGBS L 7 e R
55 B 2E K 00Ok PR AL . A IR 50 45 R R LLP29
AHGR T e 4 1 2 B # P O R B B .
HICBOR KR St . SCERC2 0 71 80 B 8 1 F
TN L A B Bt E AR LLP29 w2 &% il 37 76 /8 Bl K &
R R WAy ), i ) b N S B T RE 2 Al ) 7
/NG ETEAY hy e A WS B i XU 1 AR
N AR S 56 3 ) w0 B Rt A A )N B
fik 1) 22 4 M B b AS BB 52 4 HE R 6 AR 1 A X
Wr s S B A rp i B A S B A 0 — 2B I R A G
BEH 2 A 5T, A RE R 4 M OF M R B0 Bt B Mk
LLP29 2 i 0] 1 2 7

WA 5 NI i AR ) R
/e S ERE CY L1 B ¢ S R ok /i B s A e 1 Vi R
15 Ry E R 0 o BT B AR LBk 5 8 T e IR

A NAHAE s 37 A Wy By 3 AT B0 0 R G S
FRFLAR A=y 5 0 /N FIAS By 7= A B Ak 25 00 A G
SR A AR R A W B ) e DD B AR
WFFE X T A I Bt Wk LLP29 (e &%l 500 /9 4 7 B
P BRI T2 A R s 1 R SO i B A i 4
i R IR AE A A W 25 5 i PR AR i R Rp 2k
PR AW 2R By B R RHT AT ST R R R R
FIRIE T TT 18]

5% Xk

(17 K lfe. 35 2= 4 2E MOAT 1 BF 25 [l 0 5 2 JRe [0 . op B Rl B 4 S 3
2006,8(6) :5-11.

[2] sk R¥, M, 565 . .05 = & 2E MO B 38 WOBT B #k LLP29 XA
SUO s LB A BF 78 [0, 25 A ol 55 B 2% B 2 i, 2007, 14
(1):16-19.

[3] K hfe, 820 38 95 = & AT BB I 60 4F[170. 4 W24 4], 2014,
41(3) :459-465.

(4] Bz B A 0k Ak 22 B A BB A (1], P 4 Tk % L 2 b, 2002,
8(1):3-5.

(5] XI5 B8 A5 A 20 Wy 42 o 100 I 14 0k 45 08 A 2 gy T 6 6 4 ) 3 g
LI R AT 24 235 . 2012,33(1) ¢ 1-8.

Wi BHI:2017-03-25; & B HH#H:2017-12-05 EE =T

THEE S KRR
TRCS A 000 P R 00 PR H 48 3)

AR, AR, X R, E WA
e A AR 5 Ak 2 b TR s ok b L R M 350001

WE: BE @ Db a S A B e B I O k. iR ORAE (BRI & BON TAE CEARARD , FIARA IR v
REIG (S0 4k P 28 3 7 28 VR 2\ DL S8 28 (B3R MR 2E IR T RN R 2R 45 8 2 14 R AR M I AT HE R R & i
A TR 5 R TR AT 2 B R AR A T P R A /AT RN R B (MDO EEAT IR . 855 THES SIRAE L BT
I FAR AN RN PR B9 MDC (E7E— N ECR SN P8l TR R E DAL BRI () 45 06 5~7 d. &t T#H
T T A PR O R 1 TR B T AR R . TR R SRR IS MDC (B 78 [R) — Bt 200 BN L BE 2 4G T RS B 25K, T
TR U AL T 5 B3 HR AR K ST AR i R P A R B T T B 5 IO P KT R

BRI B DR U AR I 5 TR R T s AR R
XEHS:1007-2705(2018)01-0065-04

FE 4 %S R155.5; R144 X HkARIRES . B

H A 16 S 1 4 S5 ARG 00 g Ak B S 3 SR
KRR B A o o 47 Ak B T — o fb— K
b, f i R ORE I i, 7R S S R AR
rh PR ) SRR TR ) AL R . AR SOK

FE—AEFE T R R AR, Rl i T

TRRE CURE £ 8 o B 28 ARAR) 1647 00 4t 4563 2
FOT MR IR X 3 A3 T

1 #M#F*E

1.1 M5 #H & 4 & e R EC A
BRINIETESC6Y IR DI =GN
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3 I Fe I GEEY) L B 2 (250 3 R H 50 IR
P (22T MEICORK T M2 8 28 14 Fil
FEbh . RO BL R B AR SR A AT AL BE . BR IR
- ROK B R AR AR SR T e Gl IR 2 )
THU THEAN JCE AR SR BREE b P 22 B e T |
a3 BERE RS TS UE » UURCE K

FIE 4R b ol 4% BURE & A FIG-6 B B 25 fd
WIEFE .70 C~90 CHLME 48~72 h, FEMMLT =

T A AR, B T e SR LR Bt T
B BB L0 (60 B JE I E MOMR 256 B B L BB
Fgw T A DU R . A D AR AR e /DS T R e
(MDC),

TRACEEAE i 25« BORE it 42 M0 1 A B o
AT HAL (250 °C 4 h—>300 °C 4 h—>350 C 4h) )5,
FHil 400 C Ak 3~5 d. IRAL5E WU U AR o
i (80 H ), K fif bb B FERR EE 0 5% SR, K AR
W AR AT MDC, i Ak Ak B R i 35 4 [ 52 b 1 R
W RLE TR
1.2 #HoeaesH ST TR & TS
B SRR AR, A% S 101.42 mm X 76.8 mm, A& 2 L,
R RS (4 G —FAs RN IR FERE O &
KB AR & BAE H 70 mm X 35 mm, K]
0.038 L,

1.3 ALBEHAEHRE B IHHRKEE SEIK
T R e AT R 0 S R R A JS PR AR, —
%1 000~1 700 g, FH K FERE fh & A KK 55~80
g o E AR v A R LR 4 R
RIS v Re 1A AT 00 42t F0 43 BT

1.4 MF 5% H GEM-MX7080P4 HPGey i {Y
(ORTEC A &), lit & DSPEC-jr2.0 343 #7 #% . fig
SFPEF(Co-60 1332 keV) R 1.74 ke V AT RCR [ X
37X 3”Nal(TDHIM &% 124 71.2% .

1.5 R He AT WAL IR & B E
W ZR 46 b i Rl 2 B9 e B I i BE A T B A
S SLYGE T 3 AN RE A 2 B A R R R 20 B R
Breh b EI R ARG B A A . R E 2k SN 4 E K
AN v BT ASC S 1 Ll X, A i AR R ) 45 2R
SI BT PG AR BRI R TAEAT 5548 5 Bk A7, o b7
& HEAT 3 AR RN A O T o A 0

2 #R

2.1 kR TR kAR XPRE S R SR O Tk
SRR O AT T A I FL T AR TR 5 ORRE
ST R AR N TR A% R ) MDC {HAE 1 4
RN R L,

R AL R S S RRORE TR 5 1R A AR R R BR (Ba/ k)

HOETERR A XA i IR Ef R RS W FOR OAHSR ZI ok wE K
U-238 T#E 1.2656 1.2656 0.8425 0.9846 1.0682 0.5757 1.5920 0.5934 0.4936 0.4254 0.3902 2.3642 4.4056 4.7741
KB 0.3275 0.3275 0.9312 0.3244 0.4541 0.0029 1.5920 0.1485 0.1840 0.0744 0.0825 0.8372 0.9943 1.3814
Th-232 FF  0.0880 0.0880 0.0538 0.0715 0.0779 0.0357 0.2466 0.0414 0.0341 0.0278 0.0284 0.1510 0.2730 0.3354
JKEE 0.0281 0.0281 0.1678 0.0476 0.0344 0.5843 0.2466 0.0227 0.0258 0.0110 0.0114 0.0160 0.1377 0.1846
Ra-226 +#  0.1379 0.1379 0.0827 0.1059 0.1128 0.0532 0.3122 0.0618 0.0587 0.0415 0.0426 0.2453 0.4112  0.4977
JKEE 0.0358 0.0358 0.2163 0.0626 0.0766 1.2614 0.3122 0.0384 0.0313 0.0142 0.0142 0.0206 0.1678 0.2397
Cs-134 F#t  0.0243 0.0243 0.0171 0.0175 0.0244 0.0102 0.0762 0.0122 0.0105 0.0079 0.0081 0.0680 0.0839 0.1071
JKEE 0.0096 0.0096 0.0449 0.0152 0.0158 0.1943 0.0762 0.0076 0.0083 0.0036 0.0037 0.0050 0.0451 0.0626
Ag-110 FT#  0.0299 0.0299 0.0191 0.0246 0.0228 0.0135 0.0781 0.0138 0.0122 0.0105 0.0101 0.0557 0.1067 0.1080
KB 0.0080 0.0080 0.0060 0.0129 0.0203 0.2052 0.0781 0.0062 0.0089 0.0039 0.0031 0.0052 0.0375 0.0650
Cs-137 +H#  0.0364 0.0364 0.0221 0.0250 0.0276 0.0138 0.0933 0.0152 0.0129 0.0109 0.0111 0.0562 0.1092 0.1262
JKAE 0.0107 0.0107 0.0548 0.0170 0.0232 0.2302 0.0933 0.0083 0.0103 0.0044 0.0043 0.0062 0.0530 0.0765
Co-58 T4t 0.0311 0.0311 0.0196 0.0241 0.0273 0.0130 0.0942 0.0135 0.0123 0.0102 0.0104 0.0569 0.1040 0.1159
JKHE 0.0118 0.0118 0.5565 0.0168 0.0250 0.2272 0.0942 0.0082 0.0104 0.0043 0.0046 0.0060 0.0575 0.0762
Co-60  THFE  0.0494 0.0494 0.0308 0.0404 0.0313 0.0220 0.1590 0.0221 0.0238 0.0134 0.0192 0.0599 0.1826 0.2011
KB 0.0220 0.0220 0.0772 0.0273 0.0496 0.4151 0.1590 0.0148 0.0200 0.0079 0.0092 0.0111 0.1108 0.1459
K-40 TH 0.7183 0.7183 0.2748 0.3671 0.4266 0.1809 2.3493 0.3704 0.2267 0.2098 0.1500 0.5510 1.6981 1.7182
JKEE - 0.1953  0.1953  0.9607 0.2569 0.5523 3.9668 2.3493 0.1661 0.2779 0.0776 0.0773 0.1335 0.9654 1.9930

TE R 2RI ROK VBRI VB3 MDC BN Ba/ke, T, THEAF 2R T RTEEZ MHIEEH 80 TR 24 h, T,

2.2 ME 24 heg MDC b3 ZEI 4 24 h 54
T AT YR T RS KB MDC {8 8 7E [A] —

ST L BE A A RS JEE A R . R AR 1
BRI R B 2600 T L BR T U-238 W 2~6 4%,
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HAREERK MDC [ HEARAE 1B %%, (1 T4
AT RE T A2 A TR JEE A 20K, L3R 2.

R 2 NTHRRB MR R TS KN 24 by
MDC i (Bq/kg)

2.3 Ay A AR DESER W Sr-90,Sr-89,
Pb-210.P0o-210,Pu-239 + 240 &5 F i b i &,
DU PR A TR 1 RO FE 85 10 A B0 90, H Je fIRR
MR, WLk 3,

) MDC 1 R
RO RERR TR e R
AT Cs137 0.0109~0.1262  0.0083~0.2302 3.1 FHR KM kMR R REND R
Cs-134 0.0079~0.1071 0.0036~0.1943 TRE, TRAL B AR G ML H A BE Ry . & 60 H o i 3
Coss 0010201159 0.004970.5565 B B0 O TR L R 55 3ok O R R 5 ) 2 B
Co-60 0.0134~0.2011 0.0079~0.4151 g’mﬁﬁﬁﬁé%ﬁo {ﬁ'ﬂ%%%ﬂ%ﬂ,ﬁ%?ﬁé%
Ag-110 0.0101~0.1080 0.0031~0.2052 U-238 . Th-232 . Ra-226 % T KL W& 75 — 86, ] B =
KK U-238 0.3902~4.940 0.0744~1.5920 SR 2 AT R BT A TR 3¢ MDC 26 {37 55
UL NI A PRI TR
o o sios 00778566 5, T MO L IR R SR LD
N
R3OLES T AL R R R
B# FIRE S () ViR (& PRI T PR
U.Th 0.5 N-235 ki 721 By R EE I U 1.2X107g;Th 1.6 X107g
226 Ra 5.0(5~10 L 7K) B R LD LT e <k FD-125 &L 4 1 8% 5107 Ba/g (KO
%8 Ra 5.0(5~10 L ) WS B2 Ac B AR A JE 44X 6X10%Bq/g(}K)
210pg 50~100(f#) WA AR a (A i 84X 2X 107 Bq/g(fif)
210ph 3(HK) (10~20 L) BFaci:  WEOB (3 I A JES ) 4 4 2X10°*Bq/g(JK)
g 1.0 JE W SO T 12 J WO AR 0.01 pg/mL
908y 10 B Ak B A A i T 4 A 3X10%Bq/g(JK)
137 Cs 10 TR T 4 43 85, o I R 4 B AR A S 1 22 A 1.1X10°%Bq/g(J)
2390240 py 20 BT, O )R a AR 7 Jp I 4 4% 1.5X10%Ba/g(JK)

T« 3R T B 2 R T T AR I 3 p v 2 R R IR

3.2 BAS EHAHG ORI, BRI NRET
FEFT R M B LRFERT R MR EZ 1 5. TH
LA R TR i e R v SRR W AR B R R A TR
T ICE SRS FE AR L L AN 5 @I i il — 2 4
Ko THRECE SR L EA 220 ARG LT
22 1] R i LA T AR 55 S U8 1o 2 531 L A2 AR IR
WGl R 22, WEESE AR (2 L) HA 1000 g, i
PIZERERE 1 700 g, il 15 22 B 48, 5000 F B AH B
(e KRR L 5 S IR A G R A T L R
P M R R 25 S /N — 26 TRV B RRE 1 J IR AR
DU PS5 2~3 A% . BEARERIN T PR, 7 38 4o 38 A
s - R0 s ) ) iR S R

33 aEabE XRELEHREWTFRSEZ CDC
SH A ARSI . R R T A B R AT T T Ak
B 2~3 d, IR B 2 e Ly e K, AR IV 2 e
o0 B, AT 7 R ERE T SR SR A S LR TR A
IR

3.4 RAKIRM TR ZEWE 24 h KA. ANTK

SHERE T RS KB MDC {46 76 7] — & 943 [
L RE T ARG B . TR VR 5 R BT R IROK K
SV R DN E . n] T PR AP A A A
A% FRL S B85 M 00 rh AT T A A R AL B AT
A JELIF ] 3~4 ., [ I8 TR A R85 75 e L AR
FE R S T 2 A S AT R AR R S I JE 5 KB o i 1
3~4 d Bt SE . K ORISR AR R A TR R 2
R TREE S KRR RAR ST PR R BR T U-238
Wi 2~ 6 A, HOARAZ R IR T BRIEAHRTE 1 A Kk
G AR RE AT BE W LA RS JEE 20K

TAEIE VBRI R A YR A AT DL, R B
BRFERR T REYE 2 1 AL, 70 B BUD B AL 5 ik
AL BB IRA 57 Sl BE R, S N B 5 WA AR A
R o 0 B P felt B A ot oA PR R U AR G L FR IR LR
J1 s HAFAE KRG8 42 B B8 A I T A 8 K558 )t i
JRACE )5 29 1 J L R 00T BR AR LR — 2, Tk
Pk 52 A 5 LA 2% R R AT L 16 75 4% i il
TR 58 i, RO Y YRR o D AR 2 P 5 T A P b b
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b BRI T FR5 TAE vE RO AR 6 1 10 A 45i
G KD CRAE LD BT IREE 5 YL 5 AR,
TRAS  BAE AR AR I, AU E 3 #% & a0 Sr-
90.Sr-89.Pb-210.Po-210,Pu-239-+240 % Jo i K
AJE v BERE AT I A B, AR A .

2% 30k
(1] AR S0y 3 Ao M AR LU T BE oy O PR B A o 7

% :GB 11713-1989[S].

(2] BEFEHAR N, TAR. AR &b U PEZ R 0y BRI 0t
F%:GB/T 16145-1995[S].

(3] TLAE 8. A ity v i 1 49 Joi B 4 0R J3 4 - GB 14882-1994[ S 1.

L4 976 3R 50, 48 SCLL L A5 R Wl RO PR I 4 o ShARAR T4 5 A &
R I BR L BEF 5 [0 . v [ S 2 26 4%, 2014 (11 1-4.

(5] A 2 Al A g 48 B0 S R K i BICST P 7K OSF 2 HE T B A D9 32 TR )
LI o AR g B2 27 5 B 7 A 35 1988, 8 (34 T : 84-94.
W5 HH#:2017-07-28; f& 1B A #7: 2017-09-04 Y55 WA

- LRI -

o a AT A i B BS B A AR Ak 20 A

RES  HEAT® AR AR ATE BRI, F B4R

1.8 25 7T 2 99 T 4 il vy L A A 364000
2.4 7 [ R K2 T 2 T O T 4 ok H O 20 L A FE 364000

WE: BE AW EaT 2012 4AERG R A BT 52 47 B 4105 3 5 R (CVBS I HERE, ik REBEKE
WRHEAT 5 T 2 B b A 56 W E B AR 03 8L, ) 008-013 (GCRTGCAATGAYTTCTCWGT/ GGIGCRTTIC-
CYTCIGTCCA) Fl 012-011 (ATGTAYGTICCICCIGGIGG/GCICCIGAYTGITGICCRAA) # X} 51 ¥ 4 Bt § 3 VP1
XL HFTF I 04T, &R M 152 (B WE AR A 43 B il 2 Bk CVBG, HAR 4y VP g fth X T 9K ol 469/434
MR g% 156/144 DNEIER . 2 MAZ TR IRIIR R 9250, &L % IR R P 86 %05 5 R A #% Faulkner (44 1 2 [F)
TE 73% ~77% AR IR IR TE 82% ~91% . 5 2011 4F 3 BRI 45 40 B bR A0 A% 1 B2 W) JR 1t 83 %6 ~ 9290 , & F& R W] Tt
PE78%~93% . REMILM N BIR.2 M E KR DASEHEA, i JBA T 2012 4E AT CVBS I 8

BT B S B AT RE R A R GE TR . N SR XE CVB5 Bk BT SO s 14 e 0 R G gt A% Ak B 5E L S Al

SRR B 4 4 R A

KR ATEEA B AT 5 BI(CVBS) N EE MR 4 ; VP 985 X ; K& R4 1iE

FE D% S R373.2 Xt FRIRES . B

ANE iR EHEV) BRI R %, 2011 4E 11
A E PR 2K & RS (CTV) & R i,
BN B B (HRV) H A W 38 9% 2 & » HEVs &
Bioyh 7 MY, B HEV-A~D Fl HRV-A~ C, H
W % A % 2 B(CVB) J& T HEV-B, CVB 4 A
CVBI1~6 4~ IfiL 5 7, Hovb CVBS & e ] 5| 2 £ Fp
NP, 38 [ 2 38 19 A TG B Ik IR g8 L UL )RR
T B PO WL S TR T L BE R OB DR
SET L2012 ARAR ST G 5 7E 0 R IR W v, AL
2 95 N B B bR AR TR R AR 2 Bk CVBS AU EE bR, Xt
O3B R T Y A B VP S i X AT ) 5
e B R,

ESTE AEE AT FFERIFRES H (No.2012-2-126)
E—EHEE N R EE, FEHIF. Ll 55 1B 4
x BWAEE  FERTEE, FAEEN . E-mail: chenqj222@sina.com

XEHES:.1007-2705(2018)01-0068-03

1 MBR5FE

1.1 ARARR RS TREER 2012 4EIG K2
W Ay 9 75 i e v AR b 2 R TR e A I s 161 1) G
BHWRA R LT HEREE(EV) B E,

1.2 RmEa &5 Paekr i SCHK3 PR G H bR
A 0.2 mL $ERROHE SO A 40 L (RD) B 520 /Y
CO, 53548 35.5 CH535 S AL Mgk 25,7 d Ky
VAR, #2230, M4 s A8 35 + + + R UL B ATk
PRGEE . B-20 C LAV ORAFE. 43 88 2000 5 a7 22
B 58 s Hef e 5 IR B R AP A S T R L 1 EV 145 1
TH HEAT IR I R e YL I T P R R g
E MRS HE bR, B 008-013 (GCRTGCAATGAYT-
TCTCWGT/GGIGCRTTICCYTCIGTCCA ) Al
012-011 ( ATGTAYGTICCICCIGGIGG/GCICCIG
AYTGITGICCRAA) W XF 5|94y Be 4 VP1 X,
e 25 5 Al DNAstar 3¢ 048 %y 91 i 17 §F 4. &
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Blast 2 )7 78 GenBank H14E 17 51 Lk XF . DLW % 9 2
M,

1.3 RT-PCR # ¥ & 5 7@l £ H 008-013 Fil
012-011 PIXF 51943 By 18 VP1 X, S BEA% R 32 I
S VP 4t X 4 18 7 3k WLSCHR 5 ], 7 3 7= Wy ik
e HE L C L) B 5 A R LY. Iy 45 R
DNAstar 7.0 8 A4F 5041 . il i B F Mega 7.0 HIAHZD
¥4 5 (Neighbor- joining) & 57 #E LA .

1.4 HEadzE AfTRitHER HEs—Hln
LN e S E - TN TE S Te sl e SR 1R
PR B L 3 R PR ¢ R S 56 = 4G ) 4

2 HFR

21 BENBEPALELT 2012 4F N 152 O 6
WARA h 2 8 3] 20 ¥k HEV, Hdh ECHO30 %4 9
¥k, ECHO25 &I 4 #k, ECHO7 ® fil CVB5 A% 2
B,ECHO3 % ECHO14 I fl ECHO22 B4 1 #,
2.2 CVBS M tmel F4 2 #k CVBS BH: % 7] (1)
ABE i BE 2 W Sl IRR IR 1,

Fz 1 CVB5 BURH 2 4]0 AR 1 BE 2 W K R 2= 30
W5 OMH Y ABBK Hi B 12 W I A 4 5
i FLK L 969 NS N
2012022 B 2 ROBHEWR MBUK B A X
W 4% B FRAE 1T 5 A
TRME RS PR Z R G
) Y . R EBHEMR . RISk R
2012035 B 4 )
WKt 75 A g R AR R, Mt
B % S A1k 1

2.3 CVB5 VPl KRB MELIMH 2Bk CVBS 43 B kk
FH 008-013 F1 012-011 Wi %} 514 4 BE ™ 414 )5 PF 42,
PRI 38 7 W A Bk PR T4 VPL 4 65 X7 31 K
BER 469/434 DAL AT R S5 156/144 2= LR .
[ PP L e s X LA P B A TR BT L 48— B B
FEX g R UL 2,2 R R B IR PE S 9200, A IR
[ PR R 86 %4 5 5 R Bk Faulkner (4% 1 2 W] J8 1
RT3 /7T BELR PRy 8296 /9105 5 2011
RN 3 KR e o B bR A% R IR R PE Dl 8300 ~
92% , & EE R FPE NN 78 %6 ~93 %,

F2 CVBs s VP1 XA IR5 & IR IR PR A e 8 (00D

B 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 &H¥Mm e bk

1 92 100 99 99 93 95 82 95 95 82 97 95 95 81 87 86 86 84 90 1 2009/SD/JX276378
2 99 92 92 92 94 94 82 96 95 79 95 94 94 79 87 87 87 87 93 2. 2011/HN/JX017382
3 100 99 99 99 93 95 82 95 95 81 97 96 96 81 87 87 87 8 90 3. 2009/SD/IN712675
4 100 99 100 100 92 95 82 94 94 81 96 95 95 80 86 86 86 84 89 4. 2009/HN/HQ830222
5 100 99 100 100 92 95 82 94 94 81 96 96 96 80 86 86 86 84 89 5. 2009/HN/HQ830216
6 99 100 99 99 99 95 82 96 95 80 96 95 95 80 91 91 90 86 91 6. 2008/SH/GU376747
7 99 100 99 99 99 100 82 96 98 80 98 98 98 80 88 87 87 86 91 7. 2005/BLR/GQ352394
8 95 95 95 95 95 95 95 82 82 92 83 82 82 82 8 8 79 76 80 8. 1998/SD/GQ329771
9 99 100 99 99 99 100 100 95 97 80 98 96 96 80 89 89 89 88 94 9 2005/SD/GQ246516
10 98 98 98 98 98 98 98 93 98 80 98 98 98 79 89 89 89 87 91 10. 2005/KOR/EU604652
11 95 95 95 95 95 95 95 98 95 94 81 80 80 81 77 77 76 74 78 11. 2000/KOR/AY875692
12 99 100 99 99 99 100 100 95 100 98 95 99 99 80 89 89 89 87 92 12. 2002/7J/AY695108
13 99 100 99 99 99 100 100 95 100 98 95 100 100 80 89 89 89 86 91 13. 2006/ USA/AM711016
14 99 100 99 99 99 100 100 95 100 98 95 100 100 80 89 89 89 86 91 14. 2009/FRA/AM236951
15 95 95 95 95 95 95 95 95 95 94 95 95 95 95 75 75 75 73 77 15. 1998/SWE/AF114383
16 92 93 92 92 92 93 93 89 93 92 90 93 93 93 90 99 97 84 92 16. 2011/FJLY/KF309385
17 92 93 92 92 92 93 93 89 93 92 90 93 93 93 90 99 97 83 91 17. 2011/FJLY/KF309387
18 91 92 91 91 91 92 92 8 92 91 89 92 92 92 89 94 94 83 91 18. 2011/FJLY/KF309386
19 84 8 84 8 84 8 8 79 8 8 81 8 8 8 8 79 79 78 92 19. FJLY2012022

20 94 95 94 94 94 95 95 89 95 93 90 95 95 95 91 93 93 91 86 20. FJLY2012035

TE A BT AT R P 9 IR R PR S5 2R, 22N 7 N B EE R 1 IR IR T LA R

2.4 CVB5 VPl R#H 54 3k BUE AN
HIX ) 16 ¥k CVBS (L $5 R # ¥k Faulkner) 5 AR iff
LM 2 #k CVBS M R a A A . Hi A 1Y R [R] A

P CVB5 Al 4+ A B.C Ff1 D 4 MR E (F 1),
Horp R ARk Faulkner B0 A 4B A 1998
AR LR A B BE GQ329771 il 2000 4F [ i [ 4 5



© 70 - Uk i I 5 2 e

2018 4F 2 A48 24 %% 1] Strait ] Prev Med,Feb.2018, Vol.24,No.1

Bk AY875692;C ZH H1 2009 4F 4 1l 45 43 85 bk 13T B
STEMRERG AR PR 2k CVBS BT D45
2011 AFE R A B ) 3 Bk CVBS R — 4 2. %4l
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100 E 2011/FJLY/KF309387
91 2011/FJLY/KF309386
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_99|—
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2011/HN/JX017382 D
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oY 2 #k CBVS ¥R F D 418 H 8, g1 5%
JOrP X R 22 22 58 09 B R bR AF114383 4% K R
s A — AR 1Y 3 Bk e 5 4 B AR G B bR
PIoE AT R OREE, S 2011 F RS BERA
IR R, X 2 Bk CVB5 W T A 22 2R ek 4k .
R VR FL A S5 SR B L 31X 2 Bk CBVS 5 2011 4FF& i
YB3 Bk CVBS % # B [A R M/ T 92 %, 48R
2012 4EFR T AT REA T A CVB5 4k B, H ol fig 5]

BT R DR R MR R RAE
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AWrAE S S HE A, OIS R R, NinE CVBS B
HOB I SR AT B 8 A% 2E AR Ak O A
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UPLC-MS/MS
I 72 BARCH (5D A on PH2r Gu okl 1 i 55

YR 5 RRR I 4

1% BH T 92 995 T i 42 il B0 L JAT RS 471000

FEE: BE A HUBO A BRORGE U5 PR 201 UPLC-MS/MS 1 PR3 I 2 J5 i . J7 3%

FE 22 0E C be 32 .

SPE /ME A B, 4L . JH Shim-pack XR-ODS(3.0 mm i.d. X 75 mm.2.2 pm) @3 H #4720 8. DL 0.1% H R 1 21 -
I A N T B 4 I DU AT 3% I S TR (ESTO T % v #r . B8R ik Htal 0. MmN &E
HBR A5 R 2.0.2.0.4.0 1 4.0 pg/kg, E BRI 54 6.0.6.0.12.0 1 12.0 pg/kg, H K R4 514 0.9942.0.9990,
0.9928 1 0. 9996, &M 56 &R R 4f 5 3 AN AN [ e B2 A v 19 i A 1% 2 82.5 %0 ~102.0 % , A %] 4% #E fi 25 RSD Ky
1.05%~5.39% . 8518 R EIRAH € 1% IL AR AT L 43 0r I ) 28, SRB0RE v L M A L T T IO o R

2109 I 5E
K4 T FFA; UPLC-MS/MS; BB 5 £ 5 /il
hE 43S .R155.5; 0657.63 Xk FRIZAD B

SRPHEL g ZE G P R AR, Tl L L
T YRR AR S P @RI Y R PHAR
SR SR A A R BUE R L X A
TP, W TR ORRE GRS A
Ty HB A0, — BN TR A MR S 0 A (2L
TN LY: -SEANER R P Tl DR ¥ LI PR AN
W) = A g AR 305 1 2 A R AU
T L AE S o R RO (T 1 O [ bR s (B R
JEARG AR 3 A 5 % A TN I ] 5 4 2 2R o R 1 A
25 3 = SO 3 R I B 05 I S 95 AL L i Ak B
T3 B, 3 AT I TR SRBEORE 7 IR A e Ak MR
AHIEFE LA I D B TP AR K TR 0 A IR PR A5
8 R R 0 G 00 2 AR A

1 #MBEFE

L1 B 5 = 5 DU AT R 3% {0 H g
% B TR (AB Sciex API2000),BT25 B B, 1 K F
(d=0.01 mg, LR WA A, Agilent H 75 % JU ke
#(VAC ELUT SPS 24) ,N-EVAPTM 112 BIA X
WAL (3£ B Organomation 2 &) . # 75 % W5 Bt &%
CEE LT BB A A RS B A WD) o W8 E R 5 7 (O L 1 B
B AT, 2 WEAIE S % (Honeywell 24 #] ,
kgl ; R CR 25 A |, @35 46D ; SPE /)
# (AL-N, 3 CC, 500 mg, Agilent Technologies) ;

FE—EFE R, BRI, Ll DMK S

XEHS:1007-2705(2018)01-0071-03

0. 22 pm A HLIERE (3L E Millipore 24 F]) ; b5 4 5
FRPH T (4 BE 96.7% . GBW10056) #4011 (4l
JE 83.3%, GB3525) ., #k PR 4L Nl (4 B 91. 3%,
GB3526) M J5 FFLL IV (4 95.5 %, GB3527) , [H &
PR e 5T G

1.2 7%

1.2.1 B AT AL FE M PR IBOBABUIN BB A
i 0.50 g T 15 mL B0 H, imA 6.0 mL IEC %
PEH, IR BEIE Y 1 min, A 5 min, A 10 000 r/min
B0 5 min K LIEREEA S — B0 gk
A 6 mL IECRBEd2 I, & LR IR IER G B~ L5
DJE K B RAIFAB LS, i AL-N [ AR A H
o Bl . A ORIE AL RO 78 B RE R 4 il 72
WA T, BRSP4 mL EC B4 2~3
YRR U T AH R BORE  fE S W E . 10 mL &
10 2/ PR ) B4 1 O 8 15 T 05 I WA 8 O B T P /L ROk
TJEMH 1 mL W3HH B &5k, 248 0.22 pm AL
UE RS U8 S AL E

1.2.2 & 44 MR 30 C; @it Shim-pack
XR-ODS(3.0 mm i.d. X 75 mm,2.2 um) ; FEFER 10
pLs B A 0.1 R K-ZHE(V 2 V=285
ISR B B & 0.1 % W R B 2 HE-TN R (V
: V=280 : 20) ¥ ; M # 0.3 mL/min; B B P62
P 1,

1.2.3 & s B ESICH)  H R L
Ry Z2 B0 W (MRMD 5 85 5 B2 550.0 °C 5 8§ F
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PEmE 55 L (1S)5 500 V355463 (GS,)60.00 Psis il
PIEHIR(GS, ) 65.00 Psi; RERE] 10.0 min; K 4F
A Analyst 1.5.1,

RO QISR

i 8] Cmin) ACY) B(%)
0.50 40 60
1.00 30 70
3.00 0 100
7.00 0 100
7.10 30 70
10.00 40 60

1.24 HEARX w=p XV/;m, =X\ .0 FEEH T
TP i (pg/ke) s o A bR E M Z T8 B R o
BT E (ng/mL) , V N RE & Ab B 45 )5
FEFEB(mL) vm AR E (2.

2 #RE5ITE

2.1 Sk ShORIE HBRE S Y0 HE
8 M I E L R A AR B A B iR R T 3l i 4
FHEE A 07 20, 0 O 0 W B 1 A I TS A
1185 F Ak, 43 3%t 25 7% f R (DP) il 48 HL R (CED |
B AE R (FP) L8 3 10 F R (CXP) | flf fiiE b A
FHL R CEP) | 3 7 V5 B SR O o 45 4% 1Rt A7 1
b A ASC RS A IR 2 B AL 15 B BB T
W, WL 2, PEOYTE TR SR E SRR T
HETX .54 1 R 249.2/93. 1, B fFe 1T N
277.3/121.3, 95 FH20 Il y 353.2/197.2, 95 FH 40 IV
4 381.3/91.0,

22 EEEHeRA AR XR-ODS i
FEHURLN 2.2 pm L KR 75 mm., 0] 76 H B R 4%
PETR S22 v R 0 S 80 A R A A L 4
TAERCR . FEWL S AR o A — 2 W Y R L 7E IE
BT AR B ARG B TR ROR B R

(M H 20400 (R 75 3 SRR 0 W
SO s FLZES SR A B A — e B 9 1
P B 5 1B HE A IBEF DR384 L 1A I 7 5 B 1
P25 1 R B ) PO SV L 75 T 7 3%
3 R B

%R 2 MRM A g2 R

i £/ W DP CE  CXP  FP EP
il BT OB O M (W (V) (V)
FFH T 249.2 0 931 156.3 110.00 25.00  5.00 400.00 10.0

FFL 2773 1213 156.1 110.00 20.00  6.00 400.00 10.0
FAAM 353.2 197.2 128.1 140.00 35.00 10.00 400.00 10.0

FFHLN 3813 91.0  224.3 120.00 50.00 12.00 400.00 10.0

23 HSmEsRMRFE A SCE N R
dh R A S AR AT T R A SR R A
it AR ZHE-REI(V = V=80 : 20) JiFE FIIF
il e SR BRI, S 3TNGB TR XA LTS G
0 DS AR T R I N TR T 5 Y3 B 5 9 B A R
Gy FHVC L » 25 (055 A4 58 50 B0 B0 4 1) 43 B A5 2R

24 KEEERAGEABR MERKR—E &N
INFHELARUE S D S N ER S R I O e 45, &
P ) B BE A 0.1 mg/mL WY 55, 2R 5 2
B YR B S i AL 5.0,10.0,20.0,50.0 A1 100.0 ng/
mL AR HERINR G . 78 b3k 6 s 5% 18
T s ARSI A5 A o AR 2 1R 5 R S AR 3
FEA5 MR L (S/N=23) BRI A A& 4 BR (LOD) , 3 fif5 K
R D S/N=10) R it Bl . A iprra | .
10T IV A i B 43590 o 1.0.1.0.2.0 Fl 2.0
ng/mL,E®&MR5 5~ 3.0.3.0.6.0 1 6.0 ng/mlL;
AR S A B O VA FRE 0.5 g BE SR TT R AR
R PR IO I TR IV B A R 43 50 2.0.2.0,
4.0 Fl 4.0 pg/kg, &R0 K 6.0,6.0,12.0 Fl
12.0 pg/kg LR BRI, WK 3,

R 3 IRPHEL AR I A R [l U9 D7 B R HC A Y R A E R (g /ke)

EAs FRIEHF Il 9 75 /2 X ERH F i B 7 1 [
PSR EAN| 249.2/93.1 Y=2.95¢+005X +4.78¢+003 0.9942 2.0 6.0
Al 277.3/156.1 Y=4.47¢+005X +3.75¢ +004 0.9990 2.0 6.0
PSRNl 353.2/197.2 Y=4.47¢+005X +3.75¢ +004 0.9928 4.0 12.0
eV 381.3/91.0 Y=1.26e+004X +2.17¢ +004 0.9996 4.0 12.0

2.5 EOKCEfedhF AR BUKRIN 4SS BRAT T
BEL %) BRI AR & 1 03, BRI 3 1 AT R, 43 B m A
i X 5Bl 20.0,40.0 1 80.0 ng 7k FF LT IR AR A
W, HRE S TRAL B 5 VR 1.2.1 AT B O VR 45 )

BIE 6 W, 3 A [E) Uk BE bR E A I br B0k R R
82.5% ~102.0% , M X} b5 i 22 RSD A 1.05 % ~
5.39% ., WL 4,
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T4 PR ELRE R (=6)

Tz R [l g % RSD
e (ng/mL) (ng/mL) % (%)
PSRNl 20.0 16.5 82.5 4.58
40.0 36.6 91.5 3.45
80.0 70.6 88.2 2.47
PSRl 20.0 20.3 101.5 3.85
40.0 35.7 89.2 5.39
80.0 74.8 93.5 2.70
pivaranlll 20.0 20.4 102.0 4.28
40.0 38.1 95.2 1.21
80.0 69.2 86.5 2.60
HFHL IV 20.0 18.9 94.5 4.24
40.0 35.4 88.5 2.88
80.0 71.7 89.6 1.05

3 it

AR 5% B 57 T BRI GO IR P 4T e R
UPLC-MS/MS WllE ik, LHmESHT2EE
i 22 A XURS R A PEA I H . DA Hb S T 3 RO T
B BB GO i & R A T 28 By AR SR TR
PR PHa T ~ IV, k@ TR & o 3 g
B, [ R 2 TR VA i v A A0 R O A T v O

TR ER IR DO A AT AG DN Y 2R L R A T, R
19 I3 B RO A R RS R IR E L BE T AL
R 5 B AT T AR b 5 P EL SR A

EEP

C1] 7% 55 56 . e 2050 R £ 33 32 BR S ) 52 SABUH v 1 9 20 [ . %8 T
B BE 2 2% 35,2010, 16(5) : 354-356.

[2] T QM EIMILACE . P E ROl K A% H AL, 2011 :170-
171.

(37 0 TLEH . T AU 8808 95 P21 %5 9 il Tl e Ao 4 3 4 €00 335 )
EVELTTHO 5 4d . 2015, 31(11):1479-1481.

(4] Fff 42, BEr, SCR W2 5% vk D e WA o5 PR 4L[ T ] E T
MR 2475, 2005,5(12) 1 1475-1476.

[5] MAlbi, J7 B, P8, 2. CC/MS % k& 2 B & dh i 95 )
20 1 5[] 1B 5 {d . 2006, 22(22) :45-46.

[6] 5t . b i% . SPE-HPLC 150 7 bl B He il o 5 PR :
EL LR E T AR & ,2015, 25(8):1169-1171.

L7] #2577 I AT i 28 A PP A 0. 2015 4F B K& i5 Y
A3 A 2 XU W TR T MO G B0 b RS RO T
F o R L 2014 £ 348-352,

(8] 2= W5, 1 iy se o 8 BEE PR 11 A 2 B0V AH €0 3% B R I s 0 o 95
ZLER B Ay BT Tk WE e )] B R &2 4 9 1), 2015(33) :108-110.

COT B mr =%, ol I 285, % 43 1 19 R 2 90 A €6 335 3 00K R 33 0k
[ B 00 SRR 21 b A B R IR S A2 [ ). b I T AR A B A%
#,2015,25(8) :1162-1165.

Y75 B HI:2017-07-28;#6 E B #1:2017-08-12 PR W

- ST -

1 {515 10 S e 1) i A i FR 460 5 TR 1Y) 0 1 M

gﬁﬁ/—é‘ ’ }"’T'] E\'L‘EL
Je A N R EEBE L fw 364000

TE: BE X1 A R IRt L A AR 0 R T IR ) S AT G R B E R SO AR e .
% M ELR VITEK 2 {448 X2 R (GNLGNO9) BEAT A1 1 4 5 [ 25 S0 [R) Rs 2 23 185 B9 4l 5% 47 #0817 DNA 7
Yo, BRI AN T 4 A AR IR B s T M RS D 99.0 %6 I 45 2R 5 HE TR B v T R — B0 2 B0 R
AR LR TE X 18 A BT A RIS MR ARAE 2 R T S Ak A PR e Ll LIS AR RS IR T R O DS
RAF, it BRSPS 4 1R i PR T 24 AR 4G 25 000 28 R e R AU I A R

K AEMUR B s O A R
FEHES:R378.2 X k#RiIRED . B

AR ¥ B (Leclercia adecarboxylate) 3&
FF 0 1 5 88 1 J g M — B RN L AR SR I R
WEOR B GE H BN 2, 2 808 W A R bR
AR RO B AR S D A . FRATTAN 1 4

F—EEE M KGR BERBI. Ll MEYR R

XEHES.1007-2705(2018)01-0073-03

S 0 H R T ) S A 1 BRI BOR
By ARIE T

1 #MBR5FE

1.1 smBlfA R ok A I B IR ik 35t L i
e 1A HL.T 2016 4F 4 A 20 H AT A N ERE



o T4 . W TR R A 2018 4F 2 A48 24 % 1] Strait ] Prev Med,Feb.2018, Vol.24,No.1

HRb, KA AT MO IS B R A N — B2 ik
BB (5 em X 2 em) , B B A )2 . B T i 21 L L
Rk 53 WA ) B RN BE2H LR AR B W, 2 L I B
WAL ARG R G > W R ABESE 2 d AT
el NN EING IS S0 N NGNS 267 val 1| B i

1.2 REL5KAN HEEMEERA A VITEK 2
I K e A B GNLGNO9 R F HE4T 20 B 5 E M 258k
s FHAR M 2 B A=) TR I A BR A "l CO. K
FEAE CRFAE LU ISP A 22 e LT B K 3 v ) T AR
TR

1.3 Fik5aRm 26K bR AR I PR R 96 0 P 45 1
HEAT AN TR 15 75 57 85 V5 K2 GG L 25 2 R S
5 ] 1l PR R0 52 46 2 b 9 B 2 CCLSD S5 8 hit 4 1B i
WEF L, (R 2 U0 8 10 40 T 326 T M 4 Bl IR 2 4G
B FR A5 HE 1) DNA ¥ 285 .

2 #R

2.1 ARAEKR BRECIOSWY AL IR I 24
ho 50 —20 PR Bal WL EDE R e TP E R
NIV S T T AT B AR 2 IRIERE R
83 B S =R VR 7 SO £ 20 & L =V (o B o | R o TR Y
CLMFE 48 h G VR A WL 15800 T 22 BELT-H
35 C.EH 48 h GBI A IA 2,

B 1 Bl OARASLE B LI IMSFAR 35 “CHFE 48 h IETRIEDS

N

B2 O bR ASFE R BEYLEAR 35 CFHE 48 h FHEEES

22 %2 #zR VITEK 2 GN kA %% RIEN %
VLT, E R R 99.0% . 2 WAL DNA I 7 %

FELE R —E:16S rRNA K P44 v UL 8 — 35 b H
[ 2% . T 45 3 22 BLAST Wt 85, 5 39 i 5%
) FOR JN175338. 1 [A] P 7% £ 5 (100 20) , J5 42 MS
O A A 5 1 A [ e ¢ 8 6 T Ol AR IR 8 v A
2.3 HHRE SR MEMKRER ZHAEER.
BT oK AL L 20N T PR L UR 7 AL Sk 6 B b L Sk Ak
kAR A IE | Kk 761K S R L Sk AR IR SR A L Sk
SR N A S A e S R RSN I R A =
AR YD RS 5 R v B R

2.4 &7 ARYEZHLES R BUSY Sk F ke
RGO AR SR T B D S R AT

it

AE MR 5 5 T AT 5 R i R, B AT I
JE UL I ARG R BUR B W S 2R R
SR PR A B A 45 10 R TE S U B
SR FF 10 40 TR 45 8 Ry AR R B v B S R
99.0 %0 -2 Y41 B8 R %L E 45 3 — 3, £ 48 1) DNA U
J7 %08 B RR R AR BOR By s I . MR B AR ALy B A
AR R 8 v TR oA 43 B A D A L R AR R )
e TR AT Bk | R R,

2R 0 85 BB O L AR TR B v 1R X £ Rl e
A F AU 5 S HRGE T 25 2L X & B v
R, 5 R E T A5 B L (E 5 R 5 R
WA 25, AW 3 0 R B R vl o bk £ 3
B AR L H R AN AT 4 B Y SHV-12 BY 7= 4 ) i B-
DAY T e it ) A G R A v B R A S RO Al iR
TR WA B S IMP-1 B 4 R Y Sk B R 8 5
T . AR ) BF 5T 4 R B R L I R FH 24 N AR 46 24 B
R 2 R BE L A B AR Y Sk 6k S B Bt Jk
POt LG AL )T R E A AR D &G
KL I R S B

5% 30k
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BS B S e % 22 7. 2008, 18(4) : 578,
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15 A% HEL il Jo) 3 e DX ot RS P R R AN IR T A

B L A AR AR AR IR AR R TR
1A £ A BRI 5 5 1~ v 2 BB 42 1 v, 4% M 350001 5 2. 48 ¥ T 992 998 191 By 28 bl e L AR A 350300

WE: BRI AR B M DG AT T S A R AR Oy K e R S . Bk REH
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1440-1444.

(3] B i U0, ARBKIY , 4.3 b B v 4 o €00 70 280 3K A1 A T O ik



2018 4F 2 A48 24 %% 1] Strait ] Prev Med,Feb.2018, Vol.24,No.1

I LA ()], o B T AR A 6 2 35, 2010, 20(4) : 790-791.
(4] TLAEFB. A i %2 4 G AR 12 v 5500 B PR 4 - GB 29921-2013
[s].
[5] FhIEM , FAES.2015 4F 3 ARTT 6 il 22 4 RS Wil 25 2R 4347 [T .
B 24 T K 2 4R, 2017,8(1) :111-115.
(6] WABE T, IR K AL E #.2007—2011 4F H o & B & & 5 b 4 2%

A ER T W 4 B (T o B T A 4 30 44 55 2013, 23 (12) ¢
2647-2649.

(7] BT RIR R B E], 4. 2005—2012 4F T P Tl £ IR M: 4 5 o % 4
AR AR A2 A7 5 5 B )] B | BA AR
#,2015,27(4) :349-353.

Wi B HI:2017-11-16;f8E BHH#F:2017-11-30 YRR A

o AR B i .

JE T H 2014—2016 4FA= 3R A 7K T A s i) 5 51

FHELLKGE,ZRA AR, FER

Ja <7 B g TS 4 4 rhos AR 355400

FE: BM TR T BA TR K D AR AS (bt 3 o ik A 7= | TR WVB R BOURF e Ok BRI 0 . iR Xt
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1.5 #3EA JH SPSS 19.0 F 4 #k 17 K a] b 4%
X KKy, P<<0.05 A Gt X,

2 HR

2.1 KAl R  2014—2016 EHREKEE 518
Uy A 156 43, AR 30.1% . 3 AEA MR
36.2%(47/130),21.5% (28/130) F1 31.4 % (81/258) ,
2015 4F K BTG A% BN (X =6.997, P<C0.05) ,
2.2 A LVFEARBAKFEMNER  3EMKY RS
%(42.3%,83/196) i F F 7KW (25.5%,50/196, X*
=12.39,P<C0.01), T BUARMKFIRAT 4 rh A fEk
7K 0165 s 2R A A2 A i 5 A L TR AR T A ot
IKAHE R (87.9 Y M 57.6 %0) 55 T4 R 46 v 20l /K
(24.6 %K1 9.8% ,X*=41.49.36.99, P <C0.05) ; T B
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(n=3) (n=30) (n=61) (n=61)

(n=30) (n=5) (n=6)
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HLTIRNE K B A% R 12,6 % (40/316) (KR K G 46 %
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BRI F Z) 12, B2k 2R E A Z—,
ARG LIRS 45 SR E L 80 ] AFP IR vk i

E—EFER A EUE B RSN, Ll IR SRR 2
* BIAEE W, BEBEM. Ll MR L5228 . E-mail: yanc99

@ sina.com

XEHE:1007-2705(2018)01-0093-04

(1.0~108.0 pg/L) T4 (B A WFFE X 52, 43 HF 13
FRFERE 1 73(GP73) 5 G & 11 = B ik (AFP-
L3) H 4 & & (AFP-L3 (%) # 35K, P4k P 2 Bk
BRI A RERE L T AT AP AR B TR 0 I A T A
VIR

1 MHE57FF

1.1 A% O AFP R E FE 4 (A 4.
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