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&l E kdpD 2R PR R TRV E R HEREHE

3&;%;@’& 1,2,3 ﬂiﬂj’lfﬁ 1,2,3 f?ﬁéﬂ% 12,3 %‘)\(% 12,3 %%ﬁﬂj 2.3,4%
(1. J7AREFHERS: K228 /4R WL 524088)
Q. JTHRAKTET R SORATIR S E S SRR E TR L 524088)
G. I"HRAKET YN EERE LSS E TR BT 524088)
(4. Mgl TR=RBE )77 ) M 510225)

 E. [899) KR kdpD AR IEEINA A FAFH 9350, [F %] XA Overlap PCR F=
RELBAR, SHERNGHL, ME kdpD KB LAFRABEN SRR TR, I kdpD R EH#H
FaBF A MR HY9901 fE4 Kik &, N EGBEERURENF T @2 R, [HR] RAEEE
INE kdpD B IAR TR, KRINTZI R, kdpD #9 k3TIABEINE 094 Kt KA E & B
ERA R0 AR, 2R REM RSN GEN T 2 MR R A BT &, st & BRI s
RET, REMENTET 884 12, (48] kdpD AR AL EIEEEING YRS HEF
RAEE ], ABRF A Kik R Ae o E G B,

EGRiR: EERE, kdpD, ERREG, A

Construction and characterization of the kdpD gene knock-out
mutant of Vibrio alginolyticus
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Abstract: [Objective] To investigate the role of kdpD gene in Vibrio alginolyticus, a kdpD gene
deletion mutant was generated. [Methods] Combining with chloramphenicol (Cm) and sucrose
screening, we constructed an in-frame deletion mutant of kdpD using overlap PCR and homologous
recombination technology. We then investigated the effect of the mutant on its growth, ECPase activity
and virulence in fish. [Results] The mutant AkdpD was successfully constructed. The mutant AkdpD
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showed no differences of ECPase activity and growth from the wild-type strain. But a decrease in
swarming ability and biofilm formation was found. Moreover, virulence assays with zebrafish model
confirmed that virulence of the mutant declined by 8.84 times. [Conclusion] The kdpD gene could
regulate swarming ability, biofilm formation and virulence, but it has no effect on growth and ECPase

activity.

Keywords: Vibrio alginolyticus, kdpD, Gene knock-out, Biological characteristics

W (Vibrio alginolyticus) N WEERFE TR
2% R BAPET ), Ml A7 AE TR PR R 2 ot
i, 2t 8RS K IR Sh Y H) S0
Bz Pl IR A SR T ST SRR e R
FIPR (M 3R HE B | AR 1 il R PR S B ik R Gl
SEIEIR A S e ek et AR, A IR A
— MRS, HiE R TR Z A N R
MR, SRR SEREE I S5 T A REERA . AR
99 119 3 AR HON W W 1 RS St 7, ad e ot
HNFAGE S N, TR SRR Rk, M
SEPUHAE S ERANEAE . B SO aE R e
247,

X H 4y 8 #5 R 4t (Two-component  regulatory
system)J& ) {ZAFTE T4 B b i —Fh 5 5 7% AL
TE AR SN FHE 5 i L 7 bl o i O A A
. BRGS0 R B 18 32 iR
FRZE, IR somstA """, KdpD 1
H—TENEA, EXANrETHERSE
KdpD/KdpE (A2 —, RREHEREEH K by
{R B I 0 AT 145 T i 2 PR 1 3 3K e 2 1
WEEE I kdpD KR 2 5 Z RIS 1 1 75114
b, HREM O XS AN, ROGZEDTTIRE
(Salmonella typhimurium)H, kdpD BRIARLE A LR
HORNE WEAi ) A e 01 2 TR, N kdpD %
WAEEPLIBE . PUA L RIB R 25y Tk S Y,
2 ¥ 43 B KT & (Mycobacterium  tuberculosis) 1,
kdpDE S Ik FU BT A bR T R, IR L R bk
() /0N B 5 R G B A bk 1 /N BROREL LU A T 1 1Y) 300K
RS e HY9901 HUL/ETE kdpD [RIEIEA
A EATIRE M AR . IR BN kdpD

B W EA AR R TFIIRE, At [F
VRE AR, W kdpD FERBAR, HEHS5E
MR HY 9901 AWtk 22 5, Mik— AR R
PEDICER 1 BOR ML B AR

1 RSk

11w

111 EEk. BORIFNSI4. SCE TRk . ok K
SN 1,

1.1.2  FZEi{F|: TIANamp Bacteria DNA Kit,
H AL KRR AR A BRA ] 5 Easy Pure™ Quick
Gel Extraction Kit #I Easy Pure™ Plasmid MiniPrep
Kit, WAt 2N a EWHEARARA R ; ExTag
DNA B4, Prime STAR™ HS DNA R4 |
Kpn 1.Sac 1 F1 T4 DNA &£, 14 H TaKaRa A+l ;
ABmEWA Sigma 24+,

1.1.3 FE#EFHE: LB (Luria-Bertani)}5 5 5L . TSB
(Tryptic soy broth)}5F=FEF1 TSA (Tryptic soy agar)
Br R BRI 2 BEOCER[1913F1 7 -

1.1.4  SEISEH: SCEGHIBE T 68 (Danio rerio), W H
WK™, RAMK 4-5 cm, KF 0.3 ¢
fifv, EENTEAAER 2 FIEH TS5,

1.2 Ak

1.2.1 SREVRMIMEBREE: SMOCHR[20]H#1T,
TN ULIE 1, SR Overlap PCR W, it
P2l PCR 193I6E B, 268 1 25, DAABINSE
HY9901 A4 DNA JHib, JHR =TS9
kdpD-for/KdpD-int-rev Fl KdpD-int-for/kdpD-rev, 43
S 1 kdpD FEHIY b FER B S22, BLE.
TR, 59 kdpD-for Fl kdpD-rev #f
1T PCR ¥4, 1533 kdpD S5 F B MF IEH S
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Table 1 Bacterial strains, plasmids and primers used in this study

Wk BURLE S ) FEIN Y IR
Strains, plasmids and primers Genotypes Sources
iR Strains
V. alginolyticus HY 9901 Wild type [6]

AkdpD HY9901 carrying an in-frame deletion of kdpD9o.1212 This study
E. coli MC1061 lacY 1galK?2 ara-14xyl-5 supE44 Jpir [16]
E. coli S17-1 Tp", Sm', Apir [17]

ik Plasmids
pRE112 Suicide plasmid, sacB, Cm' [18]

5% Primers 5'—3'
kdpD-for GGGGTACCTGTGTAGCACCATAAATCGTT (RIZ¥#4H Kpn | BEHI )
kdpD-int-rev ATTGACGAAGGTAAAATGGGAACGGATTACAACCCT (RIZFR /3 37m R In B ANTF 1)

kdpD-int-for CATTTTACCTTCGTCAATCAC (RIZHR 5357 I ] HAMNF51))

kdpD-rev CGAGCTCACACTAATCCATCTTGCG (RN Sac 1 BT )
kdpD-in1 TAAATGACCAGCCTTTTCCTA
kdpD-in2 GCTTCTTTGCGTGCGGCGTCT
16S rRNA1 TTGCGAGAGTGAGCGAATCC
16S rRNA2 ATGGTGTGACGGGCGGTGTG

Note: Nucleotides double underlined represent restriction enzyme site; Nucleotides underlined represent 18 bp reverse complement

FIFHNYIEE Kpn USac 1XF pRE112 FRBRM kdpD  SEATIRT PCR, Gk 5 — R [ IR AL

B R By A TR, K BT DSOS %) pRE112
R kdpD SRR BeHEis S LR G, 76 T4 iE4%
FEAVER T, gt dE 2l [ R B0k pRE-AkdpD ., 451
KA A Escherichia coli MC1061 B2 254000, IF
WeAi T LB VML (G R AU E N 25 mg/L), fefadh
HUBAPE AR V%, PEFT PCR AN AN
PRI AR A B AL F AR BTRL, %A% E. coli
S17-1. 4r3IKi5e &4 pRE-AkdpD JEKif) E. coli
S17-1 FVAFINE HY9901 Z K ODgoo 153 0.5,
B 160 uL E. coli S17-1 F140 uL ¥55KE, 4 000 r/min
BL S min J5, 2 0WE, EEEAK, IPEEERE
FiF TSA AR L (JehiEER), 28 °C K557 24 h, AT,
KA — R IR TSB WA FE 3L e AR,
P TEWOR A T A A RN TSA A, 28 °C K¢
48 h, PRIUAEYE, LA kdpD-for F1 kdpD-rev “Hi3|¥)

http://journals.im.ac.cn/wswxtbcn

PO E— 2P BI 0 BT , HeRh TR S
FR3, 28 °C. 200 v/min JRIAHHTFF 48 h 5, FFHW
WA T TSA M (7% 10%FEHE), 28 °C 1535 48 h,
IS, FIH pRE112 BURLAYEERE A A (sacB), i
TE R AR R R S L AV R . BRI T
RILT &5 A TR TSA SEHRABEABUER TSA
AT, 28 °C K% 48 ho BEHUXAEICHUMERFAR T
8 SNINFE R DR O T N o N £ S S D
kdpD-for FI kdpD-rev F 5| Y47 PCR Faill
FEARI P BriE S AR o ARSI P 45 R 751 5
Bl A BEBR L T 91 1 — Bk Sk I B bk S N
AkdpD BRI TEERR o #0007 25 S I 5] 5 B A 7
Bl kdpD PR 190—1 212 bp HBUR HOBRIE 51 58
3, "YLHIBNZRER R AkdpD S5 RE
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A B
kdpD ORF
5' | | 3

| kdpD-for 4 | kdpD-int-for |

51 i3’ 5 "> i3

(_\_l_{f{pg-mt-rev -
<First PCR—> Downstream
— = -
— = -
l <«— Second PCR
kdpD-for

5 w3
3 5

-
l kdpD-rev
AkdpD

’

3

5 -

First recombination s ><

/ Second recombination )

SacB

{ PRE-AkdpD
Cm'
AkdpD

HY9901 chromosome

MARad kdpD aaae

. | Grow in TSA-Cm selective medium
Cm

SacB
l Grow in none selective medium

A kdpD ]

A kdpD

Grow in TSA-Sucrose selective medium

i e

1 kdpD FFRRTHREE T EE
Figure 1 Diagram for construction of kdpD in-frame deletion mutant of V. alginolyticus
Note: A: For the construction of AkdpD, two PCR fragments were generated by using the HY9901 genomic DNA as template. The first
fragment was amplified using primers kdpD-for and kdpD-int-rev, and the primers kdpD-int-for and kdpD-rev were used to amplify the
second fragment. Both fragments contained an 18 bp overlapping sequence were used as templates for the subsequent PCR procedure using
primers kdpD-for and kdpD-rev. B: The resulting PCR product was ligated into the suicide vector pRE112 (Cm") to generate pRE-AkdpD.
This recombinant suicide plasmid was then transformed into E. coli MC1061 and subsequently S17-1. Single crossover mutants were
obtained by conjugal transfer of the resulting plasmid into V. alginolyticus HY9901. Deletion mutants were screened on 10% sucrose TSA
plates, and then subsequently confirmed by PCR and sequencing using primers kdpD-inl and kdpD-in2.

1.2.2  AEAAE KRR ELEL : B 5 (ODgoo THE 0.5)
B AE PR HY9901 HI kdpD SRICFREI, LA 1:100
1 Fe e Fh ) TSB $53R3Er, 28 °C. 200 r/min 4z
WEgR, B 1 h 5E ODgy, BF2H 3 MNEE, W
SEMAE, LKA,

1.2.3 SEMWAERRLAE AR : S RESCER[2 1] 24
B, KEFAERR HY9901 Al kdpD HISHR(ODgoo I %
0.5 % 96 LM, BEfL 200 L, BRAFEREE 6 4
TE, [RIRFEE AT B TSB {ig73E, 28 °C #f
BRI, fE 24, 48 FI 72 h HUEE, HEERE 20 min
J&, SRR YRS 15 min, FIKMEZETC
Yemm, B BRI 95%AIRG , = IR CE:
30 min, PEHEM ODsqo

1.2.4 HEKBIKI: [ HICE 25 HREHCET A
Pk HY9901 FlkS Atk kdpD (ODgoo THZ 0.5), s 35Rh
TSN 0.35%M) TSA Ak |, 4% 3 &

&, 28°C FrEE;3E 24 h, MIEKShIE EAE.

1.2.5 RESNEBEETEMERN: S Gk s,
PR ARk HY 9901 FI kdpD 578Kk 914 A THE A
TCHBEESANN) TSA Al I, 28 °C K55 24 h )5, H
AR IR L PR A, 4 °C 5.0 30 min, 1438 F3E,
FEF A4, LA 10 min B RKTERESE 25
XTHE, B 100 puL AOAE S, BRSSO 3 AR, 4
A5 100 pL AZEME AR, A 300 uL
Tris-HCL 220 , 37 °C ¥ H 30 min, JIA 10% (i
FATL) =522 400 uL, ZEIE#HE 30 min &
1BV o B0 5 min J5, ¥ ISR EHEOE,
HIA 800 pL NaOH ¥%§¥#(525 mmol/L) i 5, W& i
W ODusz0

1.2.6 FEBILELDs)M : 73 5IHFD HY 9901
AkdpD A TH T4 Z TSB AR 7369, 28 °C,
200 r/min #E% 5535 18 h, LA 1:100 He 814500
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ff Y TSB 5355, 55 3% 2 ODgoo M 0.5,4 000 r/min
B0 5 min, WCEREA, i A BEER KIS VEIF Y
FREEMR R . LU0 HBE D fadt 220 B, RlALST4L,
220 BB SERRAA LA S B A RS 5 ul
P o X RRA DATRIAE Oy s S A i 2R R K . e %
10 d NABRSET B0 H HESET B MRS . ERSE A
R, HEHDBELRHL AN, H PCR X5E.
A 5 FG i PIHBE B8t i . LogLDso=
Xx—d (EPi—0.5) Hrr Xy i KGR, d WAl
LBE PN HGR 2 2250, POMBET %, i A4S,
1.27 ARAEGKAMEEEDRN: LHHKD
MAERENLA A 3 2, HR4H 30 FEfn, Fm#weriK
R 28 °C, BN 106 CFU/mL Y87 A= bk
HY9901 FIRAkk AkdpD, TWHTH 1. HENAE
55 uL BPAERR HY9901 BRIV ; 1S4 2: BREALA
0T 5 uL AkdpD TE; X HRZH . BERNUA ST 5 ul
AERRERK . TSRS 12, 24 F1 48 h HUME, BES M
BN, DINHENL 3 BN 1R, TEJCH &4
TR ERINE , 43 PR S ST, AR RRER
KAEFRRE, WA T TCBS “FAR I, 4% 3 A&
i, 28 °C #rE R 24 h JE T B VR TS, A
VT TR 75 T 2 1 — B50PE DL S B LBk B L ) 1 7 3
1T PCR F1 DNA /3 Fe iy et b 2 750 H A9 .
bp M 1 2 3
2000

1000
750
500

250
100

1.2.8 ZRiTZACIR: RS SPSS 17.0 ZAFXT sy
SEEEE TR N R O =08, XN R T2 E
P, SCH 38R 5 [ 0t BE A A BL 25 S 3
(P<0.01), *F/n 5[ WIXT A 22 R B &
(0.01<P<0.05).,

2 HBFR5HH
2.1 RERTHRAGE

DA BEIE HY9901 [N 4] DNA BT, 43
B4 kdpD FERI R B, 155 415 bp (19 |
Ui e BRI 505 bp B R BL(& 2, UkiE 1 Fi12), b
UiE B 37N R Il B Sl B 18 bp Y EAMNTS,
JfiE 1 overlap PCR 153 920 bp L& A BL(A 2,
VKB 3), ES —KFIREAGE T, HHTY
kdpD-for il kdpD-rev, LY 8 i BF A= RN RE
B2 ASHBE, BPA AR 1943 bp, JEE HY9901, fk
ARSI 920 bp, YA H pRE112-AkdpD (K] 2, 13l 5).
T EF A= ARABED 1 ) 1 943 bp B BR( 2, kil 4).
S kR E A Rk, M5 1Y) kdpD-for/kdpD-rev
Xof B A e ) 7 45 3] 1Y) S A B R P 4 0E 4T PCR,
HY9901 152 1 943 bp 1 7 BL, AkdpD 3735 1 920 bp
R BE(E 2, VKIE 6 A7), HE—EXY e ke T
DNA llJ7, SPEpAMRFAL, B HY9901 () kdpD

5 6 7 8 9

2 kdpD R PRI T HRHIMIE R IGIE
Figure 2 Construction and confirmation analysis of the knockout mutant strain AkdpD
. M: DL2000 marker; 1: kdpD-for/kdpD-int-rev PCR 7=#)J; 2: kdpD-int-for/kdpD-rev PCR F=4)J; 3—7: kdpD-for/kdpD-rev PCR =
Y15 8, 9: kdpD-inl/kdpD-in2 PCR 4. i 1. 2, 4. 6. 8 UFAEMY WAAF; 3 MAlG A BRI ; 5 o8 — KRR 4 FHYE R
BT T 9 HRIBRE AkdpD 315 557

Note: M: DL2000 marker; 1: PCR products with kdpD-for/kdpD-int-rev; 2: PCR products with kdpD-int-for/kdpD-rev; 3—7: PCR products
with kdpD-for/kdpD-rev; 8—9: PCR products with kdpD-inl/kdpD-in2. Genomic DNAs from the wild-type strain (lanes 1, 2, 4, 6, 8), the

overlap PCR product (lane 3), single crossover mutant (lane 5) and the mutant AkdpD (lane 7, 9), were used as templates.
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FERES . ] kdpD NERB1Y, EPAAREED 1Y
690 bp [ H W R B, THEASMRICTEY 1 HhAH DN 75y
(2, VkiE 8 F19), FRREHIESAERT kdpD H:H
L ml
2.2 AEBEKERZRLLR

FIFH ¢ A J5 v Fe A PR RR B[] — B T s () 2
KR, BB ERR HY9901 5 kdpD B bk 4:
KR, i E 22 5(P>0.05), Bl kdpD FEA Y
BRI B AR R S, R A
KM, AR, 78 12 h JF#HEAFEH,
ODgoo 2170 2.7 (K 3),
2.3 HADIRBRTS B e S

STEUR allll-w W/ e LA ey RS ARy 7 e
YISTE B RE T A&l 4 Bz o 7655 48 h Al 72 h, B7A:

3.0r

-= HY9901
-0 AkdpD

oL . . . v oy

0123456 7 891011121314
t (h)

E 3 AEINE HY9901 ATk AkdpD B9 i 2%

Figure 3 Growth characteristics of the kdpD mutant and
V. alginolyticus HY 9901

1.0
mHY9901
0.8 O AkdpD
- 0 6 L %k
Q
© 04f
N E
0 1

24 48 72
¢ (h)

4 ESINE HY9901 FASIERK AkdpD BYSEYIBERL ARRE
Figure 4 Biofilm formation of the kdpD mutant and W
alginolyticus HY9901

Note: **: P<0.01.

5 RAEE AkdpD WYY LA B3 2 7
(P<0.01), BiH kdpD RIS TT 2352 M e A A
PIRERIIE B
2.4 JkEnEKIGFARESNE B EEE A

B R HY 9901 5 58 A5 #k AkdpD 4274
TUKEPPAR b, HUKShE R AT . BRAERRIK S R
21.33+0.09 mm, Z7EHRN 16.83£0.07 mm (/4] 5),
HRIEVK S HARGE T AT T M kdpD 812K 5 75350
BTk ZhBE 11 3 FEAK(0.01<P<0.05), %W RH B
MIAME I BREA TR, 25 R, WA R T
kdpD A5, FIAME ARG ISR IR W25 R
(P>0.05).
2.5 FEBILENE LDs

KT BAIE kdpD IR J5 2 A 2 0N Y
B TRE, RABE S (R TR S, RS
gL 2RI, RASKR AkdpD 1B B LR
AR T 8.84 £, IZAIRERW, kdpD FEHFENA
TR P BORE T
2.6 AEEGEKANEELREEN

R TR 20 B AE f AR AR R T, AR T
KT IE, EXGEESE 12, 24 F148 h 40 Hun
HEESS, WHEAS OR R AR . X BRZH TR IR Bt A
0, XISCE4] TCBS Me AT, KRB
HILAE S, BREEEE . MEADZOEH

HY990

B 5 ®INE HY9901 FZRI kK AkdpD BIK B RE
Figure 5 Swarming ability of the kdpD mutant and V.
alginolyticus HY9901
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W%, MBS LRI Wbk b s el i . B AL
PRI bRV, 514 16S tDNA 1/16S rDNA 2
HEAT PCR 388 00 e o W0 73 485 SRAE SRR K 1 7
TN . WIS R B R (B 6), FE5 12N,
U R IE B A B R Bk R bR Y Bl 4R
(P>0.05); TEZ5 24 h F1 48 h, B JUE A E 40 5
A T, BRI B2 T RE(0.01<P<0.05),
3 Wi

YRR R, R E AR A
TR, FTAL (R EE RLEE 805 RN 42 Ja B Tk T 45)

KARKAA, HIL, WS — i E A%
JEAZ N O A PN S5 PR A8 Ak, 18 T 081 4
IR AL SE Bkt A, KdpD 24l
IHES R 25 KdpD/KApE (AL =~ —, “Edri
Y KK Fis s R P ARBESELL pRE 112 H 5%
ok kAR, 1833 Overlap PCR IR 5 5 40 i e 4%
A, NI EE BN kdpD FEF B SEA8R, If
LA BT R R R A R ) B0 A DG R AR AL
WA YRR b, BB kdpD S JE IS
SEMA A P B A R R R A B RS E , (ETK

F*2 AERIE HY9901 F1R LKk AkdpD 3 BE 5 & By LDs, N E

Table 2

LDs, determinations of the kdpD mutant and V. alginolyticus HY9901

ZiT4ER  Cumulative results

WREUR

e NS =N
ik Concentration GRLES ETHL TR AU
Bacterial strains . LDsy (CFU/fish)
(CFU/mL) Survival number of Death number
Death rate (%)
fish of fish
LASY/S 1.08x10° 0 20 100
Wild strain 9.71x10° 6 14 70
1.10x10° 8 12 60 2.42x10*
9.87x10" 14 30
9.21x10° 20 0
kdpD BREHE 9.92x10’ 3 17 85
AkdpD 1.07x10’ 12 8 40
1.13x10° 14 6 30 2.14x10°
9.56x10" 16 4 20
9.33x10° 20 0 0
A B 5 800
_ = ]
éﬁ 800 E ool
% 7007 W AkdpD (E) 600 B AkdpD x
bt 6001 @ HY9901 e H HY9901
t 500 % £ 500+
S 400 S 400+ *
S 300 * “é 300}
St
£ 200 ﬁé 200}
g 100 2 100}
é [ E— . . L é 0 — . .
12 24 48 12 24 48

t(h)

6 SRINE HY9901 FNREHk AkdpD 7E & (KR B TFIE BE
Figure 6 Survival ability of the kdpD mutant and V. alginolyticus HY9901 in vivo

TE: A HlE; B: JUIE; *: 0.01<P<0.05.
Note: A: Kidney; B: Spleen; *: 0.01<P<0.05.
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SRS W E R, IR A, SRRk
SUMRAE DGR R B FRIK , HETT IR 40 T (R A Bl A
BB AT, kdpD FER BRI S0 40
PO KM, XUk sl A —E s, A P
RS e 0 T Ay 3 7 A A5 T 087 O 8] 1 3 4 e 5
T, R W) AN A T2 G A B — b 22 A0 e AT
SRR AR, KR kdpD BB D
JEEIE CRE Ty W] 8 R o i SRR R JE VDT IR
(Salmonella typhimurium) kdpD HRKBRA Y FEIE
BB SR AR — B & W6 A R
(Staphylococcus aureus)f¥] AI-2 FEEUARJERN IE 1 X)X
oy R 58 KdpDE W SE I SRR 28 &
L R S Y s, AR 2 hE L2
VB E S SINE AV . IR A= P
P AR A%, A Bi/r 225 SRR iy Xl
YU RS . BRI C-di-GMP 55, i
2, kdpD BT N AR P e il 4 A b 2
AR A O, AR,

R RIS R ARG Ty, R
W BRI S s EAMA AR R el R
WA A ARNIESE . R T O A
PR YRR ) SR Bl 2k B g £ H
U2, FEAN B BT, RIS AEKR AkdpD 1Y
PEREOLE PN — DR, X R kdpD HEH
A BN T . S O ERE(S. aureus)
TEfR YRR, i A ARIAEEHEA B K7KP e 3
TRN#REE, KdpDE %% 5/KF B, 5 AN ER
SEPRFRIKF T, WEARSLS b, kdpD ()l
KRB PRV M FE RS KdpDE HIfF 5543
A FEZ BB AT, ANEETE M A HR R I 3R
IRIVERT, DABCH SR 2 s 45 R . 4
T E £ A AT B ) S92 36 ) 45 2R 15 400 T AR S
R R 30 BRI A s N B e 1
FEEECI BERE I 24 hoH 48 h, FERE
AkdpD TEX I8 B HAEIE BE ) BB AR T2 4E
#(0.01<P<0.05), #&/R kdpD FEFWHES SR EEIN

gl
oz

5

FRIE B JOE RGO 199 7 T B Jde o

I, Xue Z5BV% 1 4 8 (0 2 BR TR (S. aureus)
FR BB 4345 2248 KdpDE 1 LA 4L 100 4>
IR, AW, kdpD FERAE—EFREE 52
THEHEINE TS B4, BATZIRE., kdpD 2
PEWRLeE S R IR ? LT —24 L)L kdpD
LI BRIS (AR IFTE X 42, HEAT kR 4 3k
TEN RS, AT HAREE AR iR S S AR RS TR ek 1Y
25, R Z kdpD VHTEER, FEaBEEH K
AT BEMIAHDCEOR LN, it —2B 5T kdpD FEH
Z: 57 i R SO 12 F2 A A BB 14 B0 AH O 3k PR
BEE S

2 x X #f
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