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Study on the serotype and drug resistance of Salmonella in Wuxi City, Jiangsu
Province from 2017 to 2020
HAN Yi, SHA Dan, ZHANG Nana, YAO Guojun, NI Hong, ZHOU Hong
(Wuxi Center for Disease Control and Prevention, Jiangsu Wuxi 214023, China)

Abstract: Objective To analyze the serotype characteristics, epidemiological characteristics and trend of antibiotic
resistance of reported cases of Salmonella in Wuxi City, Jiangsu Province from 2017 to 2020. Methods Two hundred and
sixteen Salmonella strains isolated from specimens of diarrhea cases (inpatient and outpatient) in Wuxi Foodborne Disease
Sentinel Surveillance Hospital from 2017 to 2020 were collected, and the serotype identification and analysis of 216 strains
were performed by the slide agglutination method. A micro broth dilution method was used to detect the drug susceptibility
of Salmonella to 13 kinds of antibiotics. Results The 216 strains of Salmonella were divided into 42 serotypes. There
were two dominant serotypes. Sixty two cases of Salmonella enteritidis accounted for 28. 70%, and 57 cases of Salmonella
typhimurium accounted for 26. 39%. The results of drug resistance analysis showed that 216 strains of Salmonella were
highly sensitive to meropenem, amikacin, azithromycin and ceftazidime, and the proportion of highly sensitive strains was
higher than 90%; all Salmonella had the highest resistance rate to ampicillin, reaching 68.06%. The resistance rate to
meropenem was the lowest, only 0. 46%. The resistance rate of Salmonella to ampicillin increased year by year from 2017
to 2020, and resistance to ampicillinthe was the highest each year. A total of 130 strains had developed multi-drug
resistance (60.19%). The spectrum with the largest number of drug-resistant strains was AMP-TET-STR, accounting for
5.56% (12/216) , and the dominant drug resistance spectrum was not obvious. Conclusion The prevalent serotypes of
Salmonella in Wuxi City were mainly enteritidis and typhimurium, and the drug resistance of Salmonella was severe. An
efficient control mechanism should be established as soon as possible, drug sensitivity monitoring should be strengthened,
treatment plans should be optimized, and antibiotic abuse should be avoided.
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R PR/ AT B 30 (Ampicillin/sulbactam ,SAM) | [ 3
= (Tetracycline,TET) \%7§i§Fﬁ(Meropenem,MEM) N
Z i ZE E(Colistin, CT) Sk#BENT (Cefotaxime, CTX) |
KA IE (Ceftazidime, CAZ) AP YD & (Ciprofloxacin,
CIP) . B 2 % & (Azithromycin, AZI) | & & &
(Chloramphenico],CHL) \%%%(Streptomy(zin, STR) .
207 H v (Trimethoprimsulfamethoxazole ,SXT) A1
B K & 2 (Amikacin, AMK) . 2§ (52560 25 R 5 W
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Table 1

Basic information on the top10 reported cases of

Salmonella serotypes from 2017 to 2020

L35 44
HEFF _— LT 244 MEEESE GRS /%
PXEE ) 4R
1 W RIS TE S.Enteritidis ~ 09,12:Hg,m:- 62 28.70

2 BUGZEYS T S. Typhimurium — 04,12;Hi:1,2 57 26.39

3 BB S.London 03,10:HLv:1,6 10 4.63

4 Z@%Mﬁi@ S.Paratyphi B 04,12:Hb:1.,2 5 231
WA

5 LRV T S.Bovismorbificans 06,8:Hr:1,5 3 1.39

6 Eﬁiﬁ?gg% S.Paratyphi A 02,12:Ha:- 3 1.39

W N HEMYS T S.Thompson 06,7:Hk:1,5 3 1.39

8 PS V01 S.Anatum 03:He,h:1,6 3 1.39

9 HWrHFIVS T S.Stanley 04,12:Hd:1.2 2 0.93

10 FEIRILYD T S.Derby 04,12:Hf,g:- 2 0.93

Al i, 375 759 66  30.56

it 216 100.00

MEM (1 25 R 54K, HA (1/216,0. 46%) o
2017—2020 4, 017 B X 275 VG AR By i 25 R 2
R 3 B B X BT oK R R RN 95 3% 1S R G T 2 R

AL AR L ERA E . 2017—2020 4 h A —4E Y]
PR3 5 MR 34 X6 220 VU ARCA S e T 24 P L E 2019 4F
b i K. ILER 2.

2.3 UITE R Z E 2 K 2 1%

AT 216 BRVPTTRXT 13 Rl A= 2 3k~
AT 60 Pl 23 (3% 3) , 0T 25 35 AN W b TS 24 7
MRE R 2 T 2515 5 AMP-TET-STR, /5 5. 56%(12/
216) , H ¥l STR Fl AMP-AMS-TET-CT-STR , #F
5.09%(11/216). W3 4,

WF 5T 45 5L BoR , 43 B B U T T AR 13 Rt
RERETAFRRENZEMAM ., SARE LA
130 FR & R A T 2 H= 251 (130/216,60. 19%) ,
fif 3~6 Fi 4T 4= Z /9 105 #k (105/216,48.61%) , Tif
7~10 FHLAE R Y 25 #R(25/216,11.57%) , H i 3
Pl Pt A= 2 B9 TR bR B i B 2, 36 B 40 PR (407216,
18.52%) , i A 3 BRIP TR X 10 R A 2 1 H A i
Zitk. W& 4.

2 I3FPPIAR B XT 216 Bk T T I 2 1 1 56 4

Table 2 Test results of drug resistance of 13 antibiotics to 216 strains of Salmonella

75 e WER %**zzi//i* e Tt 25 B BRI 25 238 /% R B & L /% R AR L/ %
1 R PUAR(AMP) 147 68 1 68.06 31.48 0.46
2 FUR VG AR/ EF B (SAM) 90 69 57 41.67 31.94 26.39
3 MU Z (TET) 102 114 47.22 52.78 0.00
4 LR (MEM) 1 213 2 0.46 98.61 0.93
5 ZHHEHEECT) 53 110 53 24.54 50.93 24.54
6 Sk A BE 5 (CTX) 27 188 1 12.50 87.04 0.46
7 Kl mE (CAZ) 16 199 1 7.41 92.13 0.46
8 KRR (CIP) 22 51 143 10.19 23.61 66.20
9 W]y 7 2 (AZD) 11 205 0 5.09 94.91 0.00
10 AR E(CHL) 59 154 3 2731 71.30 1.39
11 HEREFR (STR) 138 28 50 63.89 12.96 23.15
12 505 B (SXT) 57 159 0 26.39 73.61 0.00
13 Fip >k & (AMK) 3 213 1.39 98.61 0.00
3 2017—2020 470 [T A 24 1 0
Table 3 Drug resistance of Salmonella from 2017 to 2020
2017(19 #k) 2018(75%k) 2019(63 #k) 2020(59 #%)
E/jRach- M2/ wL/ w2 A W/ Edy W2y mk w2/ meks W W WY/ me/ W Sk
FR(R) FRS) H/% H/% HRR) tR(S) /% K/% FRR) ¥RES) /% H/% HhR) #HES) /% K/%
AR VEHR(AMP) 11 8 57.89 4211 44 30 58.67 40.00 46 17 73.02 2698 46 13 77.97 22.03
R TIAR/EF I (SAM) 4 8 21.05 4211 24 31 3200 4133 38 17 6032 2698 24 13 40.68 22.03
JY¥F % (TET) 11 8 57.89 4211 29 46 38.67 61.33 31 32 4921 5079 31 28 52.54 47.46
R (MEM) 0 19  0.00 100.00 1 73 133 9733 0 63  0.00 10000 0 58  0.00 98.3l
ZHWEE(CT) 0 19  0.00 100.00 16 59 21.33 78.67 31 32 4921 5079 6 0 10.17 0.00
S AWE fi5 (CTX) 1 17 526 8947 3 72 400 9600 9 54 1429 8571 14 45 2373 7627
kAL IE (CAZ) 1 18 526 9474 2 73 2.67 97.33 6 56 9.52 8889 7 52 11.86 88.14
W E(CIP) 0 8 0.00 42.11 6 22 8.00 2933 10 8§ 1587 1270 6 13 10.17 22.03
Bf 2 5 2 (AZ1) 0 19 000 10000 2 73 267 9733 7 56 11.11 8889 2 57  3.39 96.61
AR E(CHL) 8 10 4211 5263 15 60 20.00 80.00 15 46 23.81 73.02 21 38 3559 64.41
B (STR) 10 2 5263 1053 42 14 56.00 18.67 45 8 7143 1270 41 4 6949 6.78
27 i B (SXT) 6 13 3158 6842 17 58 22,67 7733 16 47 2540 7460 18 41 30.51 69.49

B>k 4 2 (AMK) 0 19 0.00 100.00 0 75

0.00 100.00 2 61 3.17 96.83 1 58 1.69 98.31
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Table 4  Drug resistance spectrum of 216 Salmonella strains

i 52 P A= P IS/ Fp iiif 24 1% TR R B/ B ti /%
STR 11 5.09
. CTR 1 0.46
CT 4 1.85
AMP 5 231
At 21 9.72
TET-CHL 3 1.39
AMP-STR 3 1.39
2 AMP-CT 4 1.85
AMP-AMS 3 1.39
AMP-TET 9 4.17
At 22 10.19
AMP-CT-SXT 2 0.93
AMP-CT-STR 2 0.93
AMP-CT-CHL 2 0.93
AMP-TET-STR 12 5.56
3 AMP-TET-CHL 3 1.39
AMP-TET-CIP 1 0.46
AMP-TET-CT 2 0.93
AMP-AMS-STR 6 2.78
AMP-AMS-CT 8 3.70
AMP-AMS-TET 2 0.93
At 40 18.52
CT-CTX-CAZ-AMI 1 0.46
AMP-TET-CHL-SXT 2 0.93
AMP-TET-CHL-STR 1 0.46
AMP-TET-CT-STR 1 0.46
AMP-AMS-CTX-CAZ 2 0.93
AMP-AMS-CT-SXT 1 0.46
4 AMP-AMS-CT-STR 10 4.63
AMP-AMS-CT-CHL 2 0.93
AMP-AMS-TET-STR 2 0.93
AMP-AMS-TET-CHL 4 1.85
AMP-AMS-TET-CIP 1 0.46
AMP-AMS-TET-CT 1 0.46
At 28 12.96
AMP-TET-CHL-STR-SXT 9 4.17
AMP-TET-CTX-CHL-STR 1 0.46
AMP-AMS-CTX-CIP-AZI 1 0.46
AMP-AMS-CT-STR-SXT 1 0.46
5 AMP-AMS-TET-CHL--SXT 2 0.93
AMP-AMS-TET-CIP-CHL 1 0.46
AMP-AMS-TET-CTX-CHL 1 0.46
AMP-AMS-TET-CT-STR 11 5.09
&t 27 12.50
AMP-AMS-TET-CHL-STR-SXT 5 231
AMP-AMS-TET-CIP-AZI-CHL 2 0.93
6 AMP-AMS-TET-CTX-CIP-CHL 1 0.46
AMP-AMS-TET-CTX-CAZ-STR 1 0.46
AMP-AMS-TET-CTX-CAZ-CIP 1 0.46
A1l 10 4.60
AMP-TET-CIP-AZI-CHL-STR-SXT 1 0.46
AMP-TET-CT-CTX-CAZ-CIP-STR 1 0.46
; AMP-AMS-CTX-CIP-AZI-STR-SXT 1 0.46
AMP-AMS-TET-CTX-CHL-STR-SXT 4 1.85
AMP-AMS-TET-CTX-CAZ-CHL-SXT 1 0.46
AMP-AMS-TET-CTX-CAZ-CHL-STR 2 0.93
it 10 4.60
AMP-AMS-TET-CIP-AZI-CHL-STR-SXT 4 1.85
AMP-AMS-TET-CTX-CIP-CHL-STR-SXT 1 0.46
8 AMP-AMS-TET-CTX-CAZ-CHL-STR-SXT 3 1.39
AMP-AMS-TET-MEM-CTX-CAZ-CIP-CHL 1 0.46
it 9 4.20
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AMP-AMS-TET-CTX--CIP-AZI-CHL-STR-SXT 1 0.46
9 AMP-AMS-TET-CTX-CAZ-CIP-CHL-STR-SXT 1 0.46
AMP-AMS-TET-CT-CTX-CIP-CHL-STR-SXT 1 0.46
At 3 1.38
AMP--TET--CT-CTX-CAZ-CIP-CHL-STR-SXT-AMK 1 0.46
10 AMP-AMS-TET-CTX-CAZ-CIP-CHL-STR-SXT-AMI 1 0.46
AMP-AMS-TET-CTX-CAZ-CIP-AZI-CHL-STR-SXT 1 0.46
&t 3 1.38

2.4 YTV 2 3% v Y il B 4 A

AHESEH , AMP . SAM . TET.CT.CHL .STR .SXT
X7 YA RS R IR R FED TR A8
P TTBE X 3 ol i 7 Y BA7 bk v Ay 2 1 10 L3R 5. L
LRI TTEA 50 BRIt AMP, it 258k & e 80. 65%;
ST FEVD T TR AT 43 BETH AMP, T 254k 4 1L 75. 44%;

W T H A 5 BRI AMP, i 25 % & Lt 50. 00%
Wi 4 ¥ IR A 43 BRTE STR, i} 245 #k 5 1 69. 35%;
BU5 € U0 1T B A 40 Bk WE STR, Wi 25 #k 5
70.18% ; & BV T W A7 6 RR it STR, it 25 £k 5 kb
60%. 734 TET 7 B 475 5 FAG S0P 1] BBk v 4 it
25 (5 AR &, 43 ik 2 68. 42% il 50. 00% .

F 5 UBTTRT 245 35 Hh A) af 3 2 23 A

Table 5 Serotype distribution in the drug resistance spectrum of Salmonella

1 98 0 1) TR B / B

B A3 FE VD 1 1 R A/ D T R Al / Bk

5 UGB N

mZi/(R)  mE/S) /0 /R /S PRE/OD) /R RS PR/
1 R TIAR(AMP) 50 9 3 43 14 0 5 3 2
2 SR TYMR-EF L (SAM) 31 9 22 22 14 21 5 4 1
3 I 3 2 (TET) 18 44 0 39 18 0 5 5 0
4 Z KiTH % E(CT) 33 13 16 4 31 22 1 6 3
5 A F(CHL) 7 51 4 22 33 2 3 6 1
6 R # (STR) 43 10 9 40 5 12 6 1 3
7 85 H W (SXT) 8 50 4 23 34 0 4 5 1
3 itig YO T RE TR 24 PE ) @, 7 T A a2 W U PR 8 ik

ST o , 4 B U 11w ) 7E B 4F 4 H JTF iR 3
% ,6~9 H 0 il ny m g, 5 = b s
B R 2 HORR R . B TR I VD 1] AR R
B B A5 8 AN 58 B AR B 58 R X T 88 T U T T Y
Bf ] 23 A7 AT A o AR A B X 45 2 T 0 2017—
2020 53 B I VP TR W 200 1T TR RR B AT FE 7D
FTHBCE R T4, 5 2005—2019 4E 4R 45 19 4
VDI PR I B A A SR AR — 3, AN [R) b X 5 )
F o 1R T T 7 I NN w3 | B A O A R 5 7
RUDTT AP A T B P HESE 167, A F€V T
HESE 2 60, 58 Al R B 5 7779 b 5t 4 HoAth
3 DB P 1T TR I YE B AN ) AnAE )T P AR OR
BLUD T B R e R M 05 7Y i 45 R R VD 1] 1 1l
T8 43 A1 5 b Bl — PR3 AE OC , BIVAS ) b XA i 37 7Y
S AAFAE 2 S IR R R v T S R
P4 5 A DG W D R 9 B, 75 X 4 A B X VD T
PRI 1910 32E A7 SRR FNITAG | I X6 28 T R & 3k b X 1) 1%
Y i 2R G0 0 M D AT A T R Bk

NARIEGL Y T R 5, X F 4R % A4 g% i
B f8 3 DA K 5 TR0 I o TR Je) 8 Ak M Jek g 7R R
HLONCRBIHE GBI TR 2 AL, BT

FH AU B B 25 W R AT IR T, TIPS R 2 1Y
i 3.4 LM R BRI A g
BV R Sk fheE Sk S, (i TR
252 225, ATl X B Vb 1) T 0 34 B bR A7 A 22
S, BPUE F R B, 5 30A EOR A X R AR
IFi) Sk VR 1 0 11 B s 081 ) ABURRBIE TR 2 R 5 A AT TR
AT 5 Y i 24 1 43 A 45 SR SR, R T Vb 1) T X 38
7 K (98.61%) (Bl k K A2 (98.61%) (Bl &7 % &
(94.91%) F1 3k £ fil & (92. 13% ) ¥ JiE ff g, s U
B RR HE 9134 8 T 90% , A WF 5T 2 B 2019 4E V19535
A3 M DXUB 1] R R DU X I BT A B 2R A e AR B B
T 90% , 45 R TR TTE N 13 Rtk
RN )RR R 2, o X A T A A TR 24 %
LIk F] 68.06% , H 2017—2020 4F, ¥ 7] 1 % 2
VYRR (1 TS 24 298 55t 0 AT 8 8 0 A H 3X 5 AR il X DA
5 a5 R — 20, DL 25 R R AR I PRI YT O T A
TR 0N TG MK, 15 3% 45 5 R T84 M X 5 I
b DX P T VR 24 AR AR A BTN [ s XV 1T
Xof O B 2R A TR 24 38 05 8, O 79. 52% 5 R R E AR
ZyRh 48.19% ™ o AW 5T Hh 3k 7R 8E V5 Sk i fih mE
Y@ T 3 Ak, b AT 0 it 25 SR EAR A
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)R A A ™ N AR R A IR YT A . R R
R A RS A RIRIT I T RIS R E
FESR TG B GERAMEN T, T4 Thid Z bk,
s ) TG AN ERORD 2 7 OE AOBOAE AR 2 R T
T8 R g S, DL e A 2 A
SCRBPRH ILAK

AW 5T 45 B o T VP 1 B L AMP-TET-STR
fif 2 3% e %, Z H i} 25 1% & 38 60. 19%, i P4 1] 4
FH AL 7 2 PH DL 13 T B PR S 3, F e AT D, A ()
X [ 22 S 25 1 A BT S R . BodE iz
AN AU TR 24 T vk AS BT 1 B RS S T U D T 24
T A AR A A B R Y 22 T T 24 R R g e
FIE LA, A X T8 i DX V0 T B 22 B 2 O, R
PR ST = R REALT RS S R A PR
oAk R IF ELA5 A2 M0 p # il T AU R 2y 5 A
XTI 2 RATRYTY O %, bR R

5% 3k

[1] ABD EL-GHANY W A. Salmonellosis: A food borne zoonotic
and public health disease in Egypt[J]. The Journal of Infection
in Developing Countries, 2020, 14(7): 674-678.

(2] BgutH. 2005—2019 4 3 [ F Al 8 G 1 5185 9 L A7 40 fiF 2 722
RFEWETELC L v B TRy 72 6 vhots , 2020.
LUO H M. Study on epidemic characteristics and change trend
of other infectious diarrhea diseases in China from 2005 to 2019
[C]. China Center for Disease Control and Prevention, 2020

[ 3] MRAK, Wkl ARy, & )7 RKET MW & &85
YOI IR B L o> S T 250 0 B [0 ] o E s, 2021, 38
(4): 44-50.
LIN B F, PAN J Q, LIANG M S, ete Serotype and Drug
Resistance Analysis of Salmonella in the Environment of
Guangzhou Pig and Poultry Slaughterhouse in Guangdong
Province [ J] China Animal Quarantine, 2021, 38(4) : 44-50

(4] mom, 2295, skmilp, &5 .7 N 520 0 W I fe oy
IV Y AT D0 MW 25 S BT LT ] 4O B a4, 2021, 52
(2): 488-497.
GAO Y, WANG L X, ZHANG L N, et al. Epidemic situation
and drug resistance analysis of Salmonella London from pork in
Guangzhou farmers’ market [J]. Journal of Animal Husbandry
and Veterinary Medicine, 2021,52 (2): 488-497

[5] MA Y B, LI M, XU X B, et al. High-levels of resistance to
quinolone and cephalosporin antibiotics in MDR-ACSSuT Salmonella
enterica serovar Enteritidis mainly isolated from patients and
foods in Shanghai, China [J].
Microbiology, 2018, 286: 190-196.

[6] LAYADA S, BENOUARETH D E,

International Journal of Food

COUCKE W,

et al.

[9]

[15]

Assessment of antibiotic residues in commercial and farm milk
collected in the region of Guelma (Algeria) [J]. International
Journal of Food Contamination, 2016, 3(1): 1-16.

ZHANG J, JIN H, HU J, et al. Serovars and antimicrobial
resistance of non-typhoidal Salmonella from human patients in
Shanghai, China, 2006-2010 [J]. Epidemiology and Infection,
2014, 142(4): 826-832.

AR /NI B DX W R VD T TR Y G s o R it 25 P T 5
[D]. B - W E R R, 2019.

LIXT. Isolation, identification and drug resistance of Salmonella
from pet dogs in Luoyang [D]. Luoyang: Henan University of
Science and Technology, 2019.

KA, R SE , BIEEE, 4F . 2016—2018 4F b 5T 3 JH Xk
GV R VS A0 T O O S (0] B S, 2019, 34(9)
800-804.

ZHANG P, YANG H L, ZHEN B J, et al. Surveillance and
analysis of pathogen spectrum of infectious diarrhea bacteria in
Tongzhou District of Beijing from 2016 to 2018 [J] Surveillance
Disease, 2019, 34(9): 800-804

PREFLL, Wb SC, 445, AR TTPHE & A b 1T IR i 2
i 25 7 K Tt 25 B g A (D). b B S R, 2018, 45(3)
770-780.

ZHONG S H, FENG S W, LIJ, et al. Serotype, drug resistance
and drug resistance genes of Salmonella in livestock and poultry
products in Guangxi [J]. Chinese Animal Husbandry and
Veterinary Medicine, 2018, 45(3): 770-780.

LB, ZIE, A 2019 AR VLR TR 4 IX L BB V0 1] 1R
TAT (9 J% e 3 I it 24 4R DLW 98 (7). B b 22 A 4 4G I 2 4T
2020, 11(15): 5150-5155.

SHEN Y, QIN S, HUO X. Study on the infection rate and drug
resistance of Salmonella diarrhea in children in some areas of
Jiangsu Province in 2019 [J]. Journal of Food Safety and Quality
Inspection, 2020,11(15): 5150-5155

fal 447, R, TRk, S . DU X IR R VD 1 TR T 2
FEAE SR AT (D). £ Al 22 A B K P 24402, 2021, 12(1) : 78-85.
HE M Y, ZHU B T, WANG M Q, et al. Analysis of drug
resistance characteristics of food borne salmonella in Wuhan [J]
Journal of Food Safety and Quality Inspection, 2021, 12(1) :
78-85.

PRALER, SR IC, Bha R, 55 P BE LSS SR IT 21 BT IG
WEYPRELT]. LR, 2007, 41(4): 45-46.
CHEN Y H, WU Z B, ZHONG ] X, et al. Treatment of 21 cases
of salmonella food poisoning with integrated traditional and
western medicine [J] Shanghai Journal of Traditional Chinese
Medicine, 2007, 41(4): 45-46

P A TR FS S A T AN O TR VD 1T IR ) B S T 2
T A A N 85 TR R EE AR B BF S LD )L M2 DUl ARl R
5, 2006.

ZHONG C D. Isolation and identification of pathogenic salmonella
from ducklings in some provinces and cities in China,
investigation of drug resistance spectrum and preliminary study
on the characteristics of carrying plasmids [D]. Ya’an: Sichuan
Agricultural University,, 2006

PRI, ARG . U2 RS X U 1T I B 25 335 20 A8 fb Y 52



AR AR

—1178— CHINESE JOURNAL OF FOOD HYGIENE 2022 4R 56 34 5 6 1
m[J]. Vi R RS CA KRB, 2012, 38(3): change of salmonella resistance profile [J1. Journal of Southwest
387-389. University for Nationalities (Natural Science Edition) , 2012, 38
CHEN C X, DU X W. The effect of antibiotic induction on the (3):387-389

Crb B il AR 2R G ) SR 25 A

(PERSBIALE)VRPERGES S TEAIARALSREEFAXKEFLAXRAIAVEREAR S
EAFZRPH AT I CHA FTEHAEECHEA ., (FERREZALI)OAAT4HZERERGF
T, REREF F LRSS FRHEKRE 7 BEFE ASHLT REEN S FE R &L 44T
EEMPHE ZRFELB, (PEARRITALE)RRELHLTAMRG ETRAFAR LA ZE KA
FERIMNARELRTEAERET XFARESENY AFLREE NI R LAWK E it £
B F &

1 HEROEREXK

X AG B EA A AT AP E R TS R R, LF— &AM 5000 F 4 45k
WAEEHBAFE L, BRI FEEREFENBELNEL B XFHAETR A F AR LEEE
FMERAEZEELELLTY, WAL T AB LW F KA ERLAH @ RALIE LR EFH
RKEIER TP,

2 XTWRHREEEREE

FAGI RIF ARG E AR AR RFARRG T, LHEZEZEATHMA,

2.1 HHAeflae P RILLF AR MHHN TFPELMAZ T, EHEGEILARERZRERAT
o A AHLIE A

2.2 AMAFEMEHLE2AE 2 A)ALEABRERAE B 45 E — 1281351 4 ( corresponding author) . % —
HBBREAEH BA MG T LAERLE HA FE RE ITAHATOREIBE-—ROLTH, &l
BB LGB FLEE L,

2.3 ZHBAE (T EA AR LR ASRFT)VAPRISHNNTIBAT .

2.4 FIHAHAREAPRIHE, —BARALHABZ OISR Tk 2R Lk, Emitidid
HREREREERZLNEZALRKE, AR TEFREER LR T TR THEARZE ELHEZ B
R

2.5 HBEXFRAREPEILLIFNELI ~ 84,

2.6 YwiE AR KSR T ABARF ek E A E AN E R R B I LSRG B AR E L TR H
o deBRIFEHRSEWN P XIKREFLTIERNRLREFE LG MIEST EHR L,

2.7 ATATHFH B RAALITELORFT SR TERAKT,

2.8 HARMFAAN,FEPNRXEBAE AFRATXEORR AFFER—KFELF., HRTEL A XL
Mt FEASHA LR AR FER KT AR BN S AT ARLHEREERLSF. B RERA
PRIXIE 3 FALEF A,

2.9 HE RXAEANFL FERTZRXANGH T P42 E BT S B S H,

2,10 ZZME XERLERALMAR AT AF 2 HEERZELLH,

2,11 B XFRABOANEFTZEL B AL ABAR T RAELRAEEZREEZ K&,

2,12 Prsl e A% R TAHEH & B kit ad, AT R AR EEX By L& K6 F Ao o A 4
ZAATRARETHANELRAS WM E8ile, RIAFFHFERBTIAREEZE® LR LT B P
WA RT3 EAEE M SR AT 3 R B e ET, AE L HE X T

HAXE (AT 220 EF N IALEFEEE H B LG A MES L) Xak8 4[] LakERAFE]. A £,
oA () R T-ET .

[R5 1225 1]



