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Isolation and Identification of the Pathogen of Whitmania pigra Enteritis Assisted by Illumina High-through-
put Sequencing

WANG Han, LU Sheng'e, ZHUO Wei, QI Junpeng, REN Fengming " ( Bio-resource Research and Utilization Joint Key Lab
Sichuan and Chongqing, Chongqing Institute of Medicinal Plant Cultivation, Chongqing 408435, China)

ABSTRACT: OBJECTIVE To isolate and identify the pathogen of enteritis in Whitmania pigra to provide basis for its scientific pre-
vention and treatment. METHODS Illumina high-throughput sequencing technique was used to analyze and compare the diversity and
difference of intestinal microbial community structure between enteritis and healthy leeches, and to identify the potential pathogens of
enteritis in Whitmania pigra. The pathogenic strains were isolated and purified from the intestinal tract of diseased leeches by pure micro-
bial culture, and the sequence of 16S rDNA gene was analyzed to determine its taxonomic status. Koch's back staining method and intesti-
nal pathological section were used to verify the pathogenicity of the Isolated strains, and the drug sensitivity was evaluated by disk diffu-
sion method (K-B method). RESULTS The results of the Illumina high-throughput sequencing showed that compared with healthy lee-
ches, the intestinal microbial community diversity of diseased leeches decreased significantly, and the relative abundance of Aminobacter
Lactobacillus and Prevotella decreased significantly( P <0.05). The relative abundance of Citrobacter, a common aquatic pathogen, in-
creased significantly, reaching 60.92% , while that in the healthy leeches was 0.01% , suggesting that Citrobacter may be a potential
pathogen. A strain of Citrobacter freundii SZ01 was isolated and identified from the intestinal tract of diseased leeches under the culture
conditions of Citrobacter. Regression infection showed that the infection of leechs by SZ01 strain was consistent with that of natural infec-
tion. Antimicrobial sensitivity test showed that SZ01 strain was resistant to 10 antibiotics including cefalexin and ampicillin, moderately
sensitive to five antibiotics including tetracycline and minocycline, and sensitive to 12 antibiotics including gentamicin, cefoperazone, and
kanamycin. CONCLUSION  High-throughput sequencing technique can effectively identify the pathogen of enteritis in Whitmania
pigra. This study provides a basis for the prevention and treatment of Whitmania pigra enteritis and has reference significance for the ap-
plication of high-throughput sequencing technique in the rapid isolation and identification of intestinal pathogens in aquatic animals.
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FeAR G 2% (Whitmania pigra) S J& T 31584
I A T es LR R O 2 4 2020
AERR 2 K g (Hirado ) ROJEIRBIM 2 — . FEik
GBS LA RS Z RS Y, BA
T LA P A Al A A DI A%, A2 HFTAY T Co i 1 A
FMEE Y7 TR ERERS Sk
T IIARRR . i AL 25 TR SR, N T3R5
BRI, B R AR 7, S BRI FR B
b B RE KA MR T AR 4 4 0% R 5 o 7
TR WP 2 — " — BRI , A% R e
YL, BB G E S i Bt R s 45
B P RS RIS o R 28 i s S 24 il
T AR A MR SRR A 7 v R R A DR 1) — RO A T A
KRB HEZ .

F R, 380 90 0 5 0 R R S K 2B Sl D
3 5, BV S rh B W S AR AR 1)
S B I JBURE , R P e B 0 S R AT 2R
B3R v BN AL B bk, e Ja PRI A4 2 B 4 5
VRS E R o Lin 20 58 5 o Wy i 0 5
MER A 227 g B £0 rh 2y B A B B I YR A . Su
20 3 [ b DA HE G R B A P 4 B 45 31 3 [
FPRE R AT B, Mackay 2517 WA IR I 122 05 i 3l v 43 25
H1 B 7B T L R A R AR BR AR TR
SR, FI IR PR 2 MU E WA AT 8 55, B e it ol
BEFRBIHCE DAL BB 1% ~5% " LR
AR DR LT vk 20 B e . I, SR
HEH PR RIS 8 o 2l 5 SR BOR AT 1)
Tty U R LRl 8 A S RE i b )
WSy 1A N LS A A AT Ak o el i
AR AR ) DNA RRAEF 50 HEAT 3 5 R 5,
AR S P O R IR R R A S FE I,
R A% T M0 4 T 3t 52 B 50 4 A PR k2 0 B 8 4 1
B DL A R g B T B M 9 A
JEUT AR TR0 R T 7% AR AR TR AT A X 1 Y i A
RhR AT I R v D TR 7 B A R A M

ABFTE L R TEAR 4 i M AT TE X 4, 41
K Mumina #5538 500 5 H R S5 5 U E P sl 4
RN G P 4 R M W 48 0 S R AT 40 B SR 5E , AR b
o U [ e A M 0 BB ET) A B8 AIE , W f 5 B A 4
Mg BB SN 1) BRI, R L BR PR AR 2 AR

1 ##E5iEF
L1 SZEtR
R R UR T H DAL K IR FR 5 3, P I T VLI
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ZEN , H HE DT 259 R I 5 P A XU B 5 O S
N ViR 4 2R 0E ( Whitmania pigra) , 37 588 7 vp % B
TR A 20 BB R AE T, RN B AR,
HE T AR, WA IR MR R 1, IR AR s 48 , R e ik
S ERIE I 4 g9 BUTRRE AR o WSCHE RROE DE AR 4 2R R VR
T —80 CHREARIELVKAETE , 53 DA B 7K Sl S 4 fik
FRTEIR &L F45 o
1.2 EFERKA

AL 20 DNA $2 BOR & (b R EF
FA WA T  WAFT RER R A A S 8 4 (7 5
HEYBARA R A s 980 2 R b4 (B rg
o ve 2 AR YRR R A A ) 5 #2200 & (b
BEARFRH AR AT o

2 7 &

2.1 AR RS KB R A AT

2.1.1  JEALREE R TR A
ARG N R B B 75% £ B 7KV IR0 e O
KR 3 R TE MR B T K BT K g Sk T
Ui AT [ 2, T KRR IS 1 =R JT FNBY JT 9 46 1 B Ok
UK KRR, BT/ IO B i A 2 mL K
A IR P AT R, B B 04 I
463 FoKiglgiE , B2 3 IR, MR E R IR R A K iE
VE R R (CK) 2] FUf i AR AR 53 % 10%
LK VEWAE FORR Y, 4% I8 E R D7 ik AT el .
HERER AT - 80 CukAfi 45 .

2.1.2 G4 DNA $2HUR A 55 U
NL(PCR) 4" Hg A AEA SEAT AT b 2, >R R G2E )
BELAIZH DNA $ B0 & 32 DU ) 6L DNA, it i
O3 2% By i W B i Dk T BT R XS 3 1 B A R
/I, B Nanodrop NC-2000 433G EEH % DNA #e i
FOAEBE JEAT A I AE & DNA AR SN BiAR, LS9
338F (5’'-barcode + ACTCCTACGGGAGGCAGCA-3") |
806R (5'-GGACTACHVGGGTWTCTAAT-3") , ¥ 1% 7]
16S rRNA FLH ) V3 ~ V4 Ja] A8 X,

2.1.3  SUEMKE LN PCR =9 BT 34K
2% BN BHEEIE L DK EA A, VDI 9 7 B, R 23
VEREER M M B i R Beo A Mumina 23 &) #Y
TP G AT SC PR R T 1) SO 283 A
FEEJ5, A Mlumina Novaseq 6000 -4 HEA T o
2,14 BdEmES O RIS 2 R 4G
3%, 12 Fl QIIME2 ( quantitative insights into microbial
ecology,2019. 4  https ;://docs. qiime2. org/ ) #4754
DIER Bt DR 25 M DR R A R 25 bR S5 Kl Ab
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o A EIRPARH T I 100% 177 5 AR 1
U3, AL BURAE M 51 DL = R R e 51 5
% P8 FE ( Release 13.8, http://
greengenes. secondgenome. com/ ) H ) 5 2% [ FI| AH Lt
XF ARIBUEE 25 9 BT % A 23 KR 5 B BB F
{EAR T R BEA P B 0. 001% (1 )5 31, I8 2%
B T A0 B B R M T 220 o Z2FEVER
B 2RI A E L EE AT

22 FMREEABELERE

2.2.1  syEaifl FEEEC2. 1017 30 oy ) R
s TE AR g, SR s, O i dh 22 v i
(PBS) M laiE N AW, 5t L i H A, i N2
Wi TR B [ JB2 1) TR R, R P R B AR IR
RN TR A (LB) - M B 7R 8 |30 CHE57
24 h X HURRTEIETT 2R R R Alifh 15 B LR SR e
FHEMAT EARATT - 80 “CHIIKIRVKAR

2.2.2 JEBUEE  HAif R R LR T LB P
Mz F,30 CHiFr 24 b WEICHEE LS KN BLE
S AR B U R A0 R s T 2 A
2.2.3 W sE TN TE AL 4 DNA
SR &, SR B B AR Y BE A 41 DNA 1524 PCR
P, A @ B 51 4. 27F (5'-AGAGTTTGATCCTG-
GCTCAG-3") ,1492R (5'-GGTTACCTTGTTACGACTT-
3 AT PCR ¥4, ¥ 8 FL)P: 94 C/AZME 3 min,
94 CAFME 1 min,55 ‘CiB 2k 30 5,72 “CHEH 1. 5 min,
330 MR, 72 CHEfH 10 min, PCR ™4 fl i &
G3H0 1 % BT HEE I FBL KA B H 09 2% #E 47 [l i
Al Itk B0 SUER A YR B A A R R AT
F oAt o T e 9 36 [ [ 7 A= I BOR A5 Bl
(NCBI) i e B4 Jry 8 Lo 8 28 T H (BLAST) £
RARGHATIRIEE LY, FIF MEGATLL. 0 # {44 R
GRAR

2.2.4  AERAARARIN R Al Al R PR R T
LB P4 F,30 CHiSF 24 h, AR i b BEH
BATR P& He M T A0 AR AL S e L 37 C RS SR
12 ~48 b, WEAC RV A5 R I 2 BUA N B 4
T HATHE

2.3 pEEANTEARSRBERRERR

2.3.1  [lAEGeRE: KAl b AR T LB A
R 30 CHIEIEF 18 h J5,6 000 r - min ™' 55
O 10 min, ZER FIFW, A PBS PEIRTIVE 3 K, ¥
WA S T JC T B it 0 48 0. 85% NaCl /K IE W .
P 22 PG L o i U8 TR TR A () R R R R
1.5x10" 1.5%x10° 1.5 x10° 1.5 x 10" CFU + mL. ™",

Greengenes

PIE 222k 2025 4F 4 H 5 60 45 7

W TER G RIE 3R 5 41,4 DRI, 1 X IR, 78
2 L ¥RHi A 300 mL 5 BR 18 W, 18 90 1K 4 £k i
BB AE g B4 10 ZR TR G Zg , B R L AR
3 A, Xof REZH RO A S AR BRI ST 124345 0. 85% NaCl
KT W B H LSS T8 K 4 2 0% it IR 0, 10 o)
JET %K
2.3.2 JpiEYI R BN TR B TR A R
SR RO TR 4 2 05 I it B W A 4 R R R AT A )
BB e miE A A Z RPN S0 ,4 C
VAR [ R, S5 S K AL ) R S5 D BRAC
RDUZELE IR A VIR PR A AT JE
2.4 HERAR

K 4E I (kirby-baner , K-B ) 246 35 40 Ak 14
BRI RITA: 2R B L . oL kAR T LB
WK BRSSP IE AL, (22 IR L B AL IS I TR TR
e BEPRRE A 0. 5 FZ [CARE(L 5 x10° CFU - mL™") , [
FEUACI I 200 L A B R LB P L, fs VR AT
BEBIATURAT o JOm B I O AR, A L B T
FRILFRM, TR 3 /7, BT 30 CHEFAH B+
24 h 545 25 RS R R TR B ELAR

3 ZBRESW
3.1 WAL mE LS

[lumin Novaseq 6000 | 7375 618 682 255
A, KT 2 992 43 1 AEH 5T (OTUs )
AFERER I o ZREVEFE B 1, Hirp, Chao' ™' A0
Observed species fff % R AL i 4= W) #F v% F & 12,
Shannon' ™" F1 Simpson " 4 ¥t FAE 18 Ak P E 75 £ B
P, 5 CK M H, B To ik 4 2 1% 17 18 41 7 Shannon
1 Simpson FEEUE. K (P <0. 05) , 4 A EK
V- MR EARBRAN BT A B, fa RN AR TR A 4
LR N T TR A3 0 SR 2, L v B — Tl 0 2R Al 3 [
R T 86.3% KRt 25 (1) .

R1 THRSLEMEEHE o SHERER n=332s
Tab.1 « Diversity index of intestinal bacterial community of

Whitmania pigra. n=3,x +s

a Diversity Group

index CK JY d
Chaol 513.67 £22.90 503.01 +219. 09 0.95
Observed_species 503.03 +25.92 490. 70 +£226. 27 0.94
Shannon 4.17 £0. 44 3.11 +£0.21 0.04
Simpson 0.84 +0.03 0.69 +0.01 0. 00

1 CK — R ;T — B .
Note ; CK — health group;JY — disease group.
£ 697 -
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Fig. 1 Principal coordinates analysis (PCoA) of the gut micro-
bial community structure of Whitmania pigra under different

health conditions
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FTLER ] (Actinobacteria) o Hir, 28 1] ( Pro-
teobacteria) 7£ 2 4 & i W FH , FLUOR JERE TR
[ ( Firmicutes ) F13FF % ] ( Bacteroidetes ) , =& &
o AR UE R 9 90% LA L.

1)@ K (Genus) I+,2 2185 K 3= FEHE A T 10
MR WL 2B, 25 R B, B4 (JY) 5 CK A
LU, 10 38 20 R Vi AL L 22 R R AR R R R A
WEA, FTEFBAANFEE R (FR2), f@FE
Ve K G 2 % fi 38 G T BE T AT R
(Aminobacter ) . A& ¥T & J@ ( Agrobacterium ) | 5 W& &
J& ( Mucispirillum ) FNF ¥ 1 J& ( Lactobacillus ) , -1
FXEFE BB R 17.81% ., 16.06% . 1.20% Fi
0. 64% ; T i 9 90 14 4 £ 0% 7 16 47 12 B2 A 1A )
( Citrobacter ) -3 FA %] =F & 53K 60. 92% , S 3 Ry 4
XL TE & (P < 0.001) , [ iy 22 564 18 J& (Ami-
nobacter) . F. ¥ # J& ( Lactobacillus ) 1% 55 1k # /&
(Prevotella ) FHX £ B ZFEAR(P <0.05) o XK H]
Vi R4 LRI 1) K A A1 BE A T T8 TR R AL 1Y) S35
AL ATRRIRAT 128 ( Citrobacter) W] BE A EU 14 o
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A - the relative abundance of the top 5 phylum; B — the relative abundance of the top 10 genus.
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Fig. 2 Relative abundance of gut bacteria between healthy and diseased Whitmania pigra at phylum and genus level

R2 AmSuETHReLEREPHAAFEHELII0H
o n=3,x%s
Tab.2 The relative abundance of the top 10 genus in intestinal

tracts between healthy and diseased Whitmania pigra. n =3 x £s

Group
Genus P
CK JY
Citrobacter 0.03 0. 01 60.92 +1.26 0.00
Agrobacterium 16.06 0. 22 7.81 £0.01 0.53
Aminobacter 17.81 +0. 08 2.52 +0.01 0.03
Mucispirillum 1.20 0. 01 0.04 £0. 00 0. 08
Lactobacillus 0.64 +0.00 0.36 +0. 00 0.02
Alternaria AFI12 0.25 +£0. 00 0.57 £0. 00 0.33
Parabacteroides 0.44 +£0.01 0.30 0. 00 0.68
Phascolarctobacterium 0.15 0. 00 0.39 0. 00 0.55
Bacteroides 0.30 +0. 00 0. 14 +0. 00 0.25
Prevotella 0.24 +0. 00 0.11 £0.00 0.03
Others 62.88 +0. 15 26.85 +0. 02 0.02
+ 698 -
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3.2 EmEWSaEER

3.2.1 B EBSRE LIEFRAEE X e
ARG LRIE N T8 N 25 R 4 o g aliAb, 15 31 43 25
Wbk, K H A 44 O SZ01. S701 W vk H R 4
2 ~3 mm, BF HEARIE a0, RIOGHE %
WA, DL 3A . TR AR 2L Y OB R R B, &
IR, K2y 2 ~6 pm, ILIE 3B,

3.2.2 Wbk 16S rDNA BLH P 55040 X o3
B R SZ01 1Y 16S rDNA FE[H 4T PCR 914 , 15 51
HIFHIREE R 1 413 bp, 22 BLAST [A]J 1 LX) &
% 55 i IRAT B BR T 181 ( Citrobacter freundii,
NR 028894. 1) FHLLE 1K 99.8% , R G KB W4 R
B (E 4),S701 5 9 A7 8 8 FF 3 ( Citrobacter
freundii ,NR 028894. 1) f[6]— /77 Ak 1 3 , 5 K 5%
¥ R #F # ( Citrobacter tructae, NR 180641.1 ) |
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A - RIS B - #22e,

A - colony morphology; B — Gram staining.

B3 SR EBMATE SOl HARWEENASMEZLE
R
Fig. 3

Citrobacter freundii SZ01 strain

Colony morphology and Gram staining results of

Citrobacter freundii (NR 113596.1)

Citrobacter freundii (NR 028894.1)

SZ01*
Citrobacter tructae (NR 180641.1)
Citrobacter gillenii (NR 041697.1)
Enterobacter kobei (NR 028993.1)

Enterobacter chuandaensis(NR 180237.1)

Enterobacter ludwigii (NR 042349.1)

100 Enterobacter hormaechei (NR 126208.1)

E; b hei(NR 180451.1)

Escherichia coli (NR 024570.1)

0.01

B4 # KATRBATH SZ01 WAk 5 48 % W bk oy 16S rDNA 3%
AARREH

Fig. 4

Citrobacter freundii SZ01 and related strains

Phylogenetic tree based on 16S rDNA sequences of

HE BB R ( Citrobacter gillenii, NR
041697. 1) 24 K Rl .

3.2.3 S EWMRN AR A REYE X B bR
SZO1 [y 15 Fp Az BRAE AL RRPER I Z5 R W 3, B IR
FHERIR AT B bR E AR (SHBCC D14253) 4 5 &%, 1§
Pk SZ01 PU52 [UFT IR i Ak & MR | H 5 B 45 52 B
P 2R R T | R 3R i (0 (IR 5 5 [, AR i
CARRAR G 7 T L bR 5 2R BOR B A1,
BITE R SRS G 90 AT R AT T R E

3.3 E bk SZO1 A F A4 L 0 0y BUR I

3.3.1  TEEBE SZ01 X itk Lug iy AR
SN BB 08 10 T A 45 2 i 22 B Ny B 4025 i s
4, LIRSS (18] SA) , gE— 2D a3, AR N T
I8 it 22 (& SB) . ok A S701 B AR B
(1.5x10" ~1.5x10" CFU - mL™") 3R fe e SE A4 2k

T E 22T 2025 454 H 55 60 B T

R3  HRATRBATE SZO1 WAk oy 2 38 & (LA
Tab. 3
Ciirobacter freundii SZ01 strain

Physiological and biochemical characteristics of

Test Item S701 SHBCC D14253
Semisolid + +
Ornithine decarboxylase + -

Lysine decarboxylase - -

Simmons Citrate Agar + +
HyS + +
Urease - -
Tryptophan - -
Methylred + +
Phenylalanine - -
Mannitol + +
Lnositol - -
Sorbitolum + +
Melibiose + +
Ribitol - -
Raffinose + +

SR AT IR IR L) ), AN () B R vk 40 i A g
B IE JIRT R AEI R B 1A LR B0 4 25 e R
(EI5C) , HRIET, LI, K ARl AR
IR (18 5D) o TEIBRYLEE 5 K, 4 Ve B T TR Jak
PR B BAE T IS, W A5 B (R B, 76 25 d B, B
R R EE AL FAH IR B R EOE T, MR B4 7E 35 d
IRFEBOET &, 7E 35 ~40 d N, IR EAIFET 3 A
IRBI I U, e A IE TR I HE 93% L) b 30 d N2
FHOIEHEE R 2. 24 x10° CFU - mL ™" BET-hZk WK 6.

A~ AR TR BRI IR, B AR BB LT Ih (LT HFR) 5B - AAALUN
G LRI I AGIE L (2T AR k) 5C - A TR EIR G Lg% D -
N TG SE R R I

A —the body surface of the naturally diseased leech, with the body bent and curled
up, reddish and swollen (red arrow) ; B —the body cavity of the naturally diseased
leech, with gastrointestinal hemorrhage (red arrow); C — the body surface of the

artificially infected leech; D — cavity of the artificially infected leech, respectively.
BS BRI A TR R A B R i AL
Fig.5 Changes in the body surface and body cavity of naturally

diseased and artificially infected Whitmania pigra
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Mortality rate/%

CK — {2 ; A — B AE 1.5 x 10* CFU - mL~'; B - B AEE 1.5 x 10°
CFU » mLL~1,C - FRWJE 1.5 x 106 CFU - mL=1; D - ERJE 1.5 x 107
CFU » mL -1,

CK - health group; A - the concentration of bacterial solution was 1.5 x 10%

CFU - mL~!; B — the concentration of bacterial solution was 1.5 x 103
CFU - mL~!; C - the concentration of bacterial solution was 1.5 x 10¢ CFU -
mL ~!; D — the concentration of bacterial solution was 1.5 x 107 CFU - mL ~ .

B6 FHhGLERPEME SOl GRATFEE %K, n=3,x+s
Fig. 6 Mortality curve of Whitmania pigra infected with SZ01

strain. n=3,x s

3.3.2  [APE SZO1 Xof BE A 4 4 0% i 3 20 2 1Y 5 )

SRR | R R AN TR HU 14 58 1A 42 4%
WERAIE A TR ERY) o . SR R (R T IR 4 4k
YR IE TRz B RR A R B, 20 M HES ) K% 4
FUARZ AR 200 Hh g e 25 e, BT b Bz 1l P R
TERFEAE (B TA) o 7E AR BRI TE IR A Zeis b, 1
B b R R B A R, B R (R BR R, _b R 20 4
MBI, IR AN K (] TB) s 76 N T B bk
S701 7, SE iR 4x 2R W i 3 1 Rz 4 o o B 2 9 (A
7C) , b Bz A0 A0 M A B € IR S B S5 AR L, &
AR HAEA L R (B TD) o BT E AR AR
RN TG , TeiR &L ip i 4120 AR
FERI , N TR 5 A SRR i (A SRAH 101
3.4 HEEHRAGMBRME

K K-B % 585 B Ak SZ01 X 29 Fhdiid: &
BB (R 4) S5 R BIR, 0 B TR MO Sk 0N =
RUUMR M R AR R R 10 R 2
ANFIRREET 25, XU R RIEA R BT ER AN
W RPLPGAR 5 Fi 2 4y v B AURR X IR KB 2 3k
TWRE 2R R B RIFE R s WM R EAEN T
12 P25 iUk

I
4.1 FRENF AT A 504 M m R b
A KW F R

8 50955 T A 3 15 S 0 2 MO R AR Py Al B 3R

-+ 700 -
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1)
C~D = N TR fB o T (R 4 2R i B R T & 5 In — 3l P ; SCE — P2 Aotk
LR DCT - 25454140, B 7B 7 k48 i 4n i az , B 7C i k45 im =5 i, | 7D
FiK AR AL

A - the intestinal transsection of healthy Whitmania pigra; B — the intestinal trans-

section of naturally infected Whitmania pigra; C —D - the intestinal transsection of
artificially infected Whitmania pigra; In —the interior of the gut;SCE - simple co-
lumnar epithelium ; DCT — dense connective tissue; The arrows in Fig. 7B point to
the nucleus, the arrows in Fig. 7C point to vacuoles,and the arrows in Fig. 7 D point

to tissue fragments.

7 WAk SZ01 M E A A KERE LN E W
Fig.7 The effect of SZ01 strain on intestinal tissue of Whitma-

nia pigra

R, BIAE TR SEI A5 0 T LR DA W 1R 5 1 %
FedE ERFHIR IR — v AR R T IR SRR AE L
B LA PEAN 16S rDNA ¥ 51 R5AE 1 12 oA 5C
22 BTARMNRMAYE KT ERR I ERY
JoE, Jr LA B (Y 45 5% S DG 1 T J B85 v B A B2 )
MR RSB 0y B, T E
LIRS P A P D ) R AR, L RERE )
TR T A RO — I E PR
BEMLIE , ARE T L A7 BR A B R AP RS, ik R AR
AR ARSI o S R — TR Y
AR IR R PO I R AR AR — R I BUEY)
BEAG B A AR A R AR GOy B TR EANRE
W S E BRI TS A K o e R A
i S 3 7R RV AT S BBl P T N s BRSO AL
FEIRE T A R ZEL, T LA s TR N B 0 3 TR
TG 43 125 1) 1% 7 ) LR AT A 0 1) 2 B T
KT 15 505y B 07 i W H Pk Tian %0 5 i

272k 2025 4 4 55 60 B 7




R4 RATREATE SZ01 WARM 2 R n =3

Tab.4 Antibiotic sensitivity of Citrobacter freundiic SZ01 strain. n =3

Drug Inhibition zone diameter Standard
Content Sensibility
categories /mm R 1 S
Cefalexin 30 pg 9.7 <14 14 <I1<18 =18 R
Cefazolin 30 pg 0 <l4 14 <1<18 =18 R
Ampicillin 10 pg 11.5 <13 13<1<17 =17 R
Erythromycin 15 pg 0 <I3 13 <1<23 =23 R
Clindamycin 2 pg 0 <14 14 <1<21 =21 R
Streptomycin 10 pg 0 <lIl 11 <I<15 =15 R
Lincomycin 2 pg 0 <24 24 <1<30 =30 R
Oxacillin lpg 0 <10 10 <I<13 =13 R
Penicillin 10U 0 <19 19 <1<28 =28 R
Vancomycin 30 pg 0 <l4 14 <1<17 =17 R
Tetracycline 30 pg 16.3 <14 14 <1<19 =19 1
Minocycline 30 pg 16.8 <14 14 <1<19 =19 1
Azithromycin 15 pg 17.0 <13 13<1<18 =18 1
Ciprofloxacin 5 pg 15.7 <I5 15<I<21 =21 1
Piperacillin 100 pg 20.6 <17 17 <I<21 =21 1
Gentamicin 10 pg 18.6 <I2 12<I<15 =15 S
Cefoperazone 75 g 26.5 <15 15<1<21 =21 S
Ceftriaxone 30 pg 27.3 <I3 13<I<21 =21 S
Ceftazidime 30 g 25.3 <l4 14<1<18 =18 S
Amikacin 30 pg 19.9 <14 14 <1<17 =17 S
Polymyxin B 300 IU 14.2 <8 8<I<12 =12 S
Florfenicol 30 pg 20.6 <12 12<I<18 =18 S
Cotrimoxazole 25 g 21.9 <10 10<I<16 =16 S
Kanamycin 30 pg 18.4 <13 13<I<18 =18 S
Chloramphenicol 30 pg 20.5 <12 12<1<18 =18 S
Norfloxacin 10 pg 20.3 <12 12<1<17 =17 S
Cefuroxime 30 pg 20.3 <I3 13<I<19 =19 S
Imipenem 10 pg 21.8 <13 13<I<16 =16 S
Levofloxacin 5 pg 21.8 <l4 13<I<17 =17 S

TE:R - 2451 - PR S - iUk,

Note : R — resistance ;1 — medium sensitivity ; S — sensitivity.
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