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Isolation and identification of pathogenic Enterococcus faecalis
from chicks and the analysis of its drug resistance
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Abstract: [Background] As a normal intestinal flora of human and animal, Enterococcus faecalis was
also a conditional pathogenic bacterium, which could infect human and animal. [Objective] To analyze the
pathogen of which cause the death of the chicks in chicken farm, and choose the effective drug. [Methods]
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The pathogen was isolated from clinical sample based on the clinical symptoms and pathological
examination. Then, the physiological and biochemical characteristics, 16S rRNA gene sequence,
pathogenicity and drug resistance were conducted to identify the pathogen. Drug therapy was performed to
screen the effective drug towards the pathogen. [Results] The clinical symptoms of lethargy, paralysis and
ataxia in sick chick could be observed. Swelling spleen, yellow, swelling, brittle and fragile liver with a
small amount of bleeding points, thickened and bleeding intestinal mucosa, and mild cerebral edema could
be observed by pathological examination. A gram-positive coccus, named CJ517 after purification and
culture, was isolated from liver tissue. It was identified as Enterococcus faecalis according to
physiological and biochemical characteristics and 16S rRNA gene sequence analysis. The pathogenicity
test showed that the mortality rate of CJ517 on mice was 66.67%. It is sensitive to cefotaxime, fosfomycin,
butyramecana, while as resistant to doxycycline, kanamycin, neomycin and florfenicol. The disease was
relieved after treating with sensitive drug combined immunopotentiator. [Conclusion] The result could
provide reference for diagnosis and treatment of disease caused by the infection of Enterococcus faecalis.
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Figure 1 Growth morphology of isolated bacteria in MH
medium

2 AEEMEZREEFRLERA 000x)
Figure 2 Microscopic examination of isolated bacteria
with Gram stain (1 000%)
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Figure 3 Results of hemolysis test for isolated bacteria
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Table 1 Biochemical characterization identified of isolated strain CJ517
i YEBE bRk GYESHE bRk
Ttems CI517  ATCC29212 | Items CI517  ATCC29212
WA AMY + + 1 JRZE i URE = =
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0/129 it 0129R n n | STRETER PUL - -
D-1L1A4fE dSOD 4+ + HEME SAC 4+ 4
SR MeE LeuA - - | D-ACHE dXYL - -
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i 52 55 S L 38 R BV, AR S i B s Shm i
¥k ATCC29212 {U7E AspA Fl CDEX X 2 i [z W45
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FUAIE S 100% ., 99.72% . 99.8%. 99.93%.
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99.86%.
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— Enterococcus faecium (JX275813)
Enterococcus faecium (AF529204)
Enterococcus faecium (AY 172570)

88 Enterococcus faecium (DQ471797)

Enterococcus faecium (KJ675503)

Enterococcus faecium (EU047802)

99— Enterococcus gilvus (AY033814)

Enterococcus raffinosus (AF061003)
Enterococcus dispar (AF061007)
Enterococcus faecalis (KT180316)
Enterococcus faecalis (IN102567)

99— Enterococcus faecalis (GQ337884)

Enterococcus faecalis (EUT08623)
Enterococcus faecalis (AY395018)
CJ517 strain (MT748041)
Enterococcus columbae (AF061006)

—
0.02

Salmonella sp. D194-2 (FJ463825)

4 HEEH CIS17 ETF 16S rRNA EEFFIMER L F L i
Figure 4 Phylogenetic tree constructed based on 16S rRNA gene sequence of isolated strain CJ517
e A BEARIR T MEGA 7.0 BB EGEME; 155 NIECT O GenBank %585 5 73 3 i AL %07 ) Bootstrap fH; FLBil Rl

AT BRI R, FOoRiR e B

Note: The phylogenetic tree was constructed using the neighbor-joining method within MEGA software (version 7.0); Number in
parenthesis represented GenBank accession number; Numbers at the branch points indicated the bootstrap values; The scale bar is the
replacement rate per unit of nucleotide and represents the genetic distance
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Table 2 Pathogenicity of isolated strain CJ517

21151 Group

JNERFET 2L Number of death (ind.)

FET-H

Mortality rate (%)

1d 2d 3d 5d 6d 7d 8d 9d 10d
X HEZH Control group 0 0 0 0 0 0 0 0 0 0
WA Challenge test group 0 0 1 1 0 0 0 0 0 66.67
W52 B4 Challenge reference group 0 0 1 0 0 0 0 0 0 16.67
N av - i 24
: Sk 27 BANR
* '-i_ PSR L. HRE/N, 2k
At & SRS R, MRS ORI A R, R
O { e ; BEL PSR RS RS2, R 2 B

E5 SBECISITHENMRFESBEEMNEZREE
TR R 000%)

Figure 5 Gram staining microscopic examination results
of isolated bacteria in liver of mice killed by CJ517 (1 000%)
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& 6 F& 3 Al%n, sy Emvk CI517 X3k
el . BEE R . TR RIBEAYHUR, X2
FARE. WREH. RIBER. ERELY

6 DEE CIS1T HAFIRELER

WA HAEAT R B, S A i . oA H B
AR ARG BE R R 25 Wy TR, ARDRR R S T Sk i
Jl5(25 mg/kg)BELEARME 3 d HEATTR, IR 4
HORIE HEAT A 1 7 5 % BE LR XS IR B R
7, RSk AOME NG (F R B 25 me/kg) ik &L R
WS 5 d, & H R8RS —IK; i ikok
HHI AT VC (200 mg/L)FIEE % R (B A0 M HE T
ZWE, HE>450 mg/g, & 100 mg/L AnN), &
s do BT #E, HZASE 2 RIERBAGH
FET, AR & e B, XSRS 5 A5 B 2L
il

Figure 6 The result of drug sensitivity test for isolated strain CJ517
e 10 ZVURE; 2. RIBER; 3: TR 4: BE&EER; 5. LH0El; 6. MiEER; 7. A%

Note: 1: Doxycycline; 2: Kanamycin; 3: Amikacin; 4: Fosfomycin; 5: Cefotaxime; 6: Neomycin; 7: Florfenicol
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Table 3 Drug sensitivity test results of isolated strain CJ517

244 FR e B AR TR 225

Drug name Diameter of inhibitory zone (mm) Sensitivity Drug classification

Z IR K Doxycycline 0 R PUFRZE Tetracyclines
IR % Kanamycin 9 R FHHEF IS Aminoglycosides
T HERHR Amikacin 21 S A I Aminoglycosides
W% & Fosfomycin 23 S 1575 2828 Fosfomycin
SLAfuiEN5 Cefotaxime 25 S Sk#f12& Cephalosporins
H1#5 Z Neomycin 10 R FIEHMETFTIE Aminoglycosides
R JE % Florfenicol 0 R 445 % 2K Chloramphenicols

W Sy UG 1 Ha; R MiZY
Note: S: Susceptible; I: Intermediate; R: Resistant

3 Wig

ARTIF G 45 B 5 XS 1) I ACE R 175 FHLARAIE XL
ZH IR 7408, A VITEK 2 Compact 4= H
B P 53 T ASO0T 43 5 TR bk A B AE AR 5
[FIEF 4T 16S rRNA FEH F 4143 Fl R 48 & B kb
PEREE, oy B RS T — MR Bk, 3
fir4s} CI517, VITEK 2 Compact 4> H shisEH145
MrAURAE R E P AR R, S5 A B A shik
FoAR, PP RN E AR A B A AR, AR
FAL G %5 Ty bt T AERT . E By Al
16S rRNA ELPR G ARTE 431K F EXF A i A7
YeoE, HARRSER . MERSERR A, (HE= A
weE RO TR, AHFSEN A B AR S E R 2 A
FREE G, MEANTE . AR, %5 45 e
CIET

FEMHER B AR AN sh W) i i IR R, 2
W —Fh SO, AT g R e IR e
MHLE e R, 2Bk E AT 51 A M IR
W k. R TR SR
Yells 28 i BR TR B 5 1 10 3 M0 A 26 e 4
ey g RS & 2o oy 70 w1 TR 5 7
BB A T KSR Wt g L R R 4 X8 4 BB
7o Hk AT L, HRT 2 ERE S R AR S
(BRGSO B 22, X208 TR 1 4 5 68 2 e AU B
PERUHTIAR, L i — P RS B AR W R
S AL A A

B AR A LR IS I AE T K S i L 4
S B S WO I R T R AR (1.0} 10° CFU/mL),
HAT/ANR 12 h S BEEORR . E3R%E . K
P REZ IR, 24 h 5 HBIBET:, 36 h 2%k
FETT; I SN o0 B S I U AR SR T 1
F R B AT SO MR, 5 4 /N B R TR
(1.0x10° CFU/mL) 72 h FREEFET:, HIKG & BAET
ANERFE BB B, DA AR RS Hh 43 B 1 B0
P2 508 50 Bk — 3 ik B /N BRI ) T S
W, BOUERIR AR & BRI AS , B R
EH o AW B CIS17 Bl Bos,
AINEREEFP 48 h JEHEIAETS, BIEERR 66.67%
(4/6), FET/NEUH . BRI, SENCmAE, A
BUr BRSNS E SHATER—8 AR ERS
DL AR5 45 AR, 156 B 2 3 45 5 1 3% i 3K 7
CI517 bR EA BRI BN TE

NFBh ) — B BERUE NG BRI, it 53 8
6 I I TR N T UK 2 IR Y, S BT 2R g Bk
PR — Y A T B S HRIkR CIS17 2454
RIGEE R R, HXTZF Y R 2 Eif2y,
X 5T JLAE Y — 2 [ A A — 80 R,
ORI R, RFE YRR > Bk AR R 2 E
it 2y, (HRM 252520 A 22 57, BURZG Y
WAFLERE S, AP B CI517 MR SLFmEls | Rhas
F.OTHRFRELYHBUR, ME2THE. FJRe
%, FINEZR . BriERSynty; mARER
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X HE R BEAS [ AE 3 I R4 B Y 487 RRZEMERTA Y
i 25 EAT T o0 #r, RPN ZVEHE | a4F %K.
AN R ZRRI R . AT IRKRERSZ
WIT 2y, TR 2R TR APt
T] P 2 8 -, DX RTINS 05 288 i B AT 1 T 245 1 40 BT
FZW, RGN FOREEMEZUA R
ST 25 23R 53 51K 79.73%F11 89.86%, S5 A 435l
79 19.00%7F11 78.00%;  #54R2 FH 4 R iE T K3 i
PABRTEXT ZVE IR K . FORIEH . KM SE25 Y
Uk, Sk AENS SN 2T . LA RGE S0
Pk CI517 AT 250k BEAA AR UME AEE 22 5, XD
BT R TR B 25 A R TS

ZE W R FT LASE 3 2 Wy sl s ik B g Tk
P, R, T & 8 A T 2 BRI B
SR TR G A BB, 4R, 1
HINKHE B — BB USRI HERTE, ALATF 305
W HEAT B (1) B % 9 7 8 A ) Bl &
BATRRE, RTINS, Q) KiaEk
SE 99 )BT R B2 W s (3) MU Wy A TR
7, FIRESG 8 M & & 1 1 IR i . SRA
DL B, A5 rb %) 2 908 A 3 ) 285 i 3R A ek
WA TR IR T AR, Wl T4k
4 e

AT N LB 7 4 T B S0 95 HE XS
JIE A3 B S 58 T —RRZEIAER T CIS17, R AR k&
e . B R . T RIBE MU, X ET
R, mAERE., RIBER. B REdYn
2 NEUBE ST CI517 HE K (0.5%10° CFU/H)
FICRIE 66.67%; FIXTRPAGHE, HLPek b5
PERISL R RS, RIBHROK R Ve g H
5, A2 dJ5Eiirss, 5 dJamaEleEhl. A
FEEE RN WG RIS W RIS 8 3 b BR 1T Ik e $2
1t

N ="
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