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Abstract

This paper reports a case of co-infection of Escherichia coli and Klebsiella causing decreased
hatching rate of chicken eggs, including isolation and identification of bacteria, drug sensitivity
test and chicken embryo lethal test. The results showed that Escherichia coli and Klebsiella were
simultaneously isolated from fresh dead embryos with reduced hatching rate, and the bacterial
isolation rate was significantly higher than that of dead embryos with normal hatching rate.
Moreover, the isolation rates of Escherichia coli and Klebsiella were significantly higher in anal
swabs from breeder with reduced hatching rate than the normal. Based on the results, the de-
creased hatching rate of chicken eggs was diagnosed with co-infection of Escherichia coli and Kleb-
siella in breeder. After treatment with the sensitive antibiotics to these two kinds of bacteria de-
terminated by susceptibility testing, and embryo hatching rate gradually returns to normal level.
The chicken embryo lethality test showed that chicken embryos co-infected with Escherichia coli
and Klebsiella simultaneously died faster and had higher mortality rates than those of the infec-
tion alone of two kinds of bacteria.

Keywords
Escherichia coli, Klebsiella, Hatching Rate, Drug Sensitivity Test, Chicken Embryo Lethality

—BIXEFEMNTEBHRELRRERME
R RORARES

RAR", PR, RERF, RRE', HER, EER, AnH, ARA, & 4/
SEIRE .

WEFIH: KSR, L, KRR, BEGZE, R, EEH, WREh, IR, AR, — BRI AT B A v A
ekt A ER AL R BEAR AR B 25 0], TN BRI 5T, 2019, 8(3): 31-38. DOI: 10.12677/acrpvm.2019.83005

7N


http://www.hanspub.org/journal/acrpvm
https://doi.org/10.12677/acrpvm.2019.83005
https://doi.org/10.12677/acrpvm.2019.83005
http://www.hanspub.org

HIHR %

VR R R B S ERE T, 2 A
AR R, R AR
Email: zhangdj694@sina.com

Wehs HiA: 20194F7H2H; S HEM: 20194F7H18H; KA HM: 20194F7H25H

G2

ARG T —BIRGITFEMNTHEH RELRERBOSR A ER LR RERE, NECEARKNIEE
2 HERBRASRBILRRK. SRER, HIMERALRERKF EIURE P RN B 2 KT E A
WEAKE, WHARESBERAERTIERMLRNMESRE, B ERLR RS T K
FEANTEA KBNS EROAE R TRARER RS, B ARERETE N E A KE R
Beis RIS RESEAL R PR . T 25 B0 IR T et B3R PR 4H B 2 R B 2 AT IR )T JE A R AL R
BUKE; KABEBOLRRE R B R T3 A 0 1 R RGBS S AR SE T
BEER. FET-RE R

Xiin
KiGHre, HEMEKE, BUR, 8%, BREFLER

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

RIGAT B i T2 2 ERBAE AT IR [ AR T F AR, R I A 2 PR BOW 1 7E AR SRR 22
PAFRE B R BB DL, RA 23 O K AT R B A A (1] e A IR IR 2 — A N B R B A W] 3
IR R 2 22 ER I AT BT, FAAE 1893 411 Sl A RE R VR il 28 995 N RO Bl LR v 70 85 o AZ B AE AR S b ) i2 20 A
FGEAS IR 2 IRV5 . WOURESE(2], WHE TS Y B dh e DRGSR RIIRTS . 2855 (3] [4]. KM
LSk, 1 T KT s A g T A IR AR T2 P BOW B, XS RE R fE 3 F R 51 2 9 I E L. 2018 4 10
H AR 2308 RS AL AL 817 WS R A R AL R IELL L AU BT N B%, JUMRIE 2, 22N
KRR BT w1 A v 6 1 IR RGeS, BURHR R S T .

2. RimtER

2018 4F 10 H Ay, ZBE R iAL iz AL 817 XS fh i (b R &L LI R %, JER
W, TRHEEEILE 20%/A 4, JFHTEERE 3 HGE MR FE, 5 1 MRAEE 4 FRmis i i
AR W o LA TR 22 7 XS (TE N T 817 M FIAE) 2.7 Ji¥, 7 T58 1 ¥k 26 3 #RA
55 A4 MR 3 HRAGEN, ISREH B, PrRRCDRLARLE, SR SR A ] A 2. B A 3
PRAG & RO RS fh . ARIIET, St MR A mE ML MR W RARAE, I8 HERR R 25
VeGSR AN R, 259 3R BT El K A SR AL R BREAR,  BERIMh B2 B T5 %%, TRITEE T R IIFEAII4H
T 70 1 S R 2 5 A
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3. HARE

FKEFR RIS A5 3 HR)MPFLR IEH S a5 | A1 4 MBS ES 10 4 PLRIFLER R
B R0 o BT P2 o B R A 26 TE 5 RS 2 B PR AR AL 28 15 H IS I TR 3 XS IR R BEFE T XS R % 10 Mg, [R5
oy R ARG ATH T 20 4.

4. ] SHH

BRWG; MBEFR; HlE 7R a3 28E; 2*PCRMIX R &; SPF iSAE 40 4.
5. 7%
5.1. HESE

I BT SRS TR A DL 15 TR IE XS R AR S SRR (Y IR TC B 2 AR 1 4Rt T8 SR B IRk
37°C, 100 r/min R I 12 h Ja e 5500 E SRR R R AN M B AR B Rk, A8 A KA 00, 0
B RS IO TR A I A0 RO AT S TR AN 08 s KRR IO ATIC TSI 1 mL B IR Wiz IRt 78
MR, RIZAERN T3 22 BR3P

52. PEEE

Xy BB RIS AT 16s BRI MR, HiE W KRR, 16s ¥ 3651908 27F:
5-AGAGTTTGATCCTGGCTCAG-3'; 1942R: 5-TACGGCTACCTT GTT ACGACTT-3', ¥ 1 Jz N &4 A
94°C 5 min; 94°C30s, 54°C30s, 72°C90s, 35 MEH; 72°C ZEf 10 min. PCR F=4#i% FigAE TAY)
TREARAT M, R 5154 Genbank $UHE A b X 1 2 41 B PR

5.3. ZEuRng

ST B EMRATE TR, FOREE . LiiEls . 2R, AERYE. EHEER. BEKRE.
RKFER. #ER. MAEFER. RRDE. KA. KCH)W 8 R 2P U MERE:, % WHO #24t
K] Kirby-Bauer 484 35U vEERAE, DA Bl B9 K /NME T 8 BUSEE SRR3R, 45 R ix IR 25|k Hr i i
PHTHE
5.4. JBEERTE KA LS

# 11 Hi SPE ASHE 40 #, 20 A KGFTHEREFZLD 4). 705 A REEMAEK 4). KT E s
AR E LR (D + K ) AR, 4 10 MR, D AR 2 x 107 cfw/BORIBAT i, K 43R 2 x 107
cfu/ME B RE, D + K 420 BIHERN 1 x 107 cfu/Me i K faaT B A0 5o B4 B R, ot IR 2 3P T AR 3 R K.
BN RIS 5 kAL, LM ST S XY IR B .

6. &R
6.1. HEMNHSESLEE

B E XS B R IE 5 0 I N SR 5 R B BN s - AT AU IR b T8 8 FE B 1% 7R S A I
BifERE R IR FE 24 h JE HBLUM AR SHIME ETE, 2Hbcn 1~4 SE%, MEEKESWE 1T
TRe X4 PR VKT AR 3R S HET 165 tRNA [ PCR ¥ 14, #3845 s 1 frs, S B r= kAT 3L
AT TG KRB, 1~4 SHIED AN KB E . Wi ARE . FHVA AT BB S m s . X SERE A Y
PR 2 SIS a2 2 s, 78 UL R FRR RIS 3 MR B AU s 37 B i 55 77 S5 40 18 49 55 R
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9 100% (10/10), H A KIGHFE N 80% (8/10). FLEH KN 70% (7/10) BRVAMATH 9 10% (1/10)F14
SR 10% (1/10); TERPAGER IR B 1 MRPhEESEIE R 40 1R 20 B 2800 40%, A R # A 40%
(4/10) HAZR BRI 10% (1/10); TERALZRIE R (25 4 MRAERIEIR TR AR 75 B 230N 50%, Horh se i
B 40% (4/10) SRR TRA 10% (1/10) 455 7R tH A0 22 PR I 28 3 MRAS & Ak Fh B ZE IR
SHER PR 23 B 26 B 3 v T IR W WAL S 00X &, 9 B AT B8 R0 o 35 10 PR B SRR L b o, FEmRAL R IE
WIS | MRFhEESEIE OB AT BONEUR B, TEREAG R 5 4 MRl B AENE o o B 10 IR N BUW B, Y]
I J T R AN SRR PP B VR TE XS B BRI Re /B B, JE ELE BRI, BRI HERR P 3 51 XS i K 2
FETRI P REME . 5 RARIR,  RJV A B8 A0 o T A BB G R 55 3 WRA & P Sl A 3 PG = B A

X RS A AL 7 AT KA A B IR w55 e . SR W 2 For, HIlw
AR ER 3 MRAR X HLEC TR 5 i ORI B 2 B3 100%, 28 1 MRAIEE 4 #R53 7008 85%A1 40%: i
AR 7T B RN 3 M 90%, 25 1 HRAIEE 4 #R53 008 0% 20%. AL FEARAEE 3 ARF S T
HH R AT B8 AN o B AT U TR 1D 20 125 2R 140 v T AL 3R R R PP AR 7, AR &5 SR 5 AR R A &5 SR
AR, BEIRXG A R OR A R R v A DR )RR R R B A AE BRI R R

Table 1. Culture characteristics and /6srRNA identification results of isolated bacterial from fresh dead embryos

1. SR ED S EMBRIIE TSR 165rRNA K EGER

s oy B KR 165rRNA 715 Genbank ¥4 &
Iﬂlﬁ'%jﬁ N N HQX#*
iEE R IR IR A B i 1% 77 5 -
A KRBT, ARG o e ,
1 R R L4H5T, REEHE, EW, Ml Kaht )&

TERRBER . RTTRSREA TR, TR TR R B

L& gy KA b3 N2 —bbe - bbe &= S
2 BRI A G E T AR oA K
3 TE BRI 4 R0V ER e~ 1 IREERCR R BE %, AL BV J i T
4 S~ W 2R Gk U B TR W& IR BB IGEE, TYRA L3R 2 Ml 6 L TR )
M 1 2 3 4
5000bp
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Figure 1. Bacterial 16S gene amplification
B 1. A5 16s EEY 18
Table 2. Isolation and identification of bacteria in fresh dead embryos
2. IR ARSBMEEER
W Jr B AT I A AR
AR Dx3 (T+D)x1 Wx6
553 Hr Dx1 (K+D)x7 Tx1 Y x 1 W x 0
4 M Kx4 Tx1 W x5

e R D7 BRI K7 REEHEARE: T RRMSBEE: Y REHEmITE: “W” RELRH,
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Figure 2. Segregation rate of Escherichia coli and Klebsiella from
anal swabs of breeders

B 2. MBI TFHRABTENRERRESBXR

6.2. HHRESRTT

Xof 43 25 1 AR R B AT T R 5 75 4 ER B AT 29 R i R SR 3 B, g B KA B kTl
WEFS . AEEE. FKREMARD R ERUR, S HANZ B PIA RABUR; o B v A IR X
FK-REEBUR, SHEAREH . LB, E7HEm. KRKER. BER. MNP EMRCE)UER
R, MR, ZHRER. LEHEDE. MEERALMMRNENZ . RIEGEARGE R, &
PR ARME S RN VD AR IR UL B &, AR RS 3 MG S MG HHMTIOK MRS 2, &
S K, I 3 K, FEINSRIATT 3 K JF HHZ5R0 5 g KBS AR it AT — IR MR s v 25, 253
[A) A OR FH F B A T U B PR IR BEARRE S5 R S i XV 35—k, WL 24 5 KRG R NI M a1 Ak 22 A5 1k
B, &5 R R HZ)JE M ER AR T =, SRR TR, a7 — AR REN M ER R A
PR B IEH ACFOLE 3).

Table 3. Results of drug susceptibility test for Escherichia coli and Klebsiella
F 3. ABTENE BRRENAHEARER

2 R A S (mm) KIGAT B 5 A IR
A Z=
fif 24 R HA T U S 17 Pl (mm) A VB Bl (mm) U
R AMP <13 14~16 >17 0 R 0 R
WAJE* FLO <12 13~17 >18 0 R 13.4 I
ke 5 CEF <14 15~22 >23 20.5 1 16.5 I
Z & DOX <12 13~15 >16 0 R 9.7 R
A HIWE LEV <13 14~16 >17 14.1 I 8.0 R
BITHEY COT <12 13~16 >17 0 R 15.0 I
FR-RE AMI <14 15~16 >17 15.5 I 17.4 S
JRKFi#% GEN <12 13~14 >15 11.5 R 143 I
HH % STR <11 12~14 >15 0 R 13.8 I
FlErsER AZI <13 14~17 >18 0 R 0 R
HHWE CIP <15 16~20 >21 15.8 I 15.0 I
Lfah#s CEF <13 14~20 >21 0 R 11.0 R
KMFH SPE <14 15~17 >18 11.2 R 15.2 I
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Figure 3. Changes in hatchability
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Figure 4. Chicken embryo survival-time curve
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A1 PR R XS R 74 S5 A0 T 5 B P S5O0 3 T vy o 3K — & SRR PP A 1 1) 3 (R T e A7 AE S AP B R
HEAMHIA FEE— P 5

8. &g

L AT A A IR RS AR AR A 2 B 40E . WSIRESER LG, 25 Rt
W6 K BURNE 2506 T S A5 IR, WP RRZ SR A UOR BRI AL A 5 25 T R 1 3 0 IR A KT AT R e 7 A IR
LG TR

2. KT v A 7 A1 DR R B R X R BT RT I il — SE RE S RIRG AR SET ., (E P 2 T A5 SR G R R e
XX R BOCHE LR BOLRE

SEEk
[11 X, KB EREW SR, B ERER, 2019(1): 132-133.

(2] HEENSE, Ji=on, fLEME, REE, MOmEe, SEE B EARERITD]. MEEREE, 1996(4): 3-5.

[3] Liu, P., Li, X., Luo, M., Xu, X, Su, K., Chen, S., Qing, Y., Li, Y. and Qiu, J. (2018) Risk Factors for Carbape-
nem-Resistant Klebsiella pneumoniae Infection: A Meta-Analysis. Microbial Drug Resistance, 24, 190-198.
https://doi.org/10.1089/mdr.2017.0061

[4] Gorrie, C.L., Mirceta, M., Wick, R.R., Edwards, D.J., Thomson, N.R., Strugnell, R.A., Pratt, N.F., Garlick, J.S., Wat-
son, K.M., Pilcher, D.V., McGloughlin, S.A., Spelman, D.W., Jenney, A.W.J. and Holt, K.E. (2017) Gastrointestinal
Carriage Is a Major Reservoir of Klebsiella pneumoniae Infection in Intensive Care Patients. Clinical Infectious Dis-
eases, 65, 208-215. https://doi.org/10.1093/cid/cix270

[51 Bl XSRBITER W SBR[, &HREERZ(ETIR), 2019(3): 125-126.

[6] Oikarainen, P.E., Pohjola, L.K., Pietola, E.S. and Heikinheimo, A. (2019) Direct Vertical Transmission of
ESBL/pAmpC-Producing Escherichia coli Limited in Poultry Production Pyramid. Veterinary Microbiology, 231,
100-106. https://doi.org/10.1016/j.vetmic.2019.03.001

(71 E4%. X RBATERIERD]. ShEHEE, 2019, 40(4): 29-31.
[8] Bengoechea, J.A. and Sa Pessoa, J. (2019) Klebsiella pneumoniae Infection Biology: Living to Counteract Host De-

DOI: 10.12677/acrpvm.2019.83005 37 MV 5 = S 5 9


https://doi.org/10.12677/acrpvm.2019.83005
https://doi.org/10.1089/mdr.2017.0061
https://doi.org/10.1093/cid/cix270
https://doi.org/10.1016/j.vetmic.2019.03.001

IR %

(10]

[11]
[12]
[13]

[14]

[15]

[16]

fences. FEMS Microbiology Reviews, 43, 123-144. https://doi.org/10.1093/femsre/fuy043

Projahn, M., von Tippelskirch, P., Semmler, T., Guenther, S., Alter, T. and Roesler, U. (2019) Contamination of
Chicken Meat with Extended-Spectrum Beta-Lactamase Producing-Klebsiella pneumoniae and Escherichia coli during
Scalding and Defeathering of Broiler Carcasses. Food Microbiology, 77, 185-191.
https://doi.org/10.1016/.fm.2018.09.010

Eibach, D., Dekker, D., Gyau Boahen, K., Wiafe Akenten, C., Sarpong, N., Belmar Campos, C., Berneking, L., Aep-
felbacher, M., Krumkamp, R., Owusu-Dabo, E. and May, J. (2018) Extended-Spectrum Beta-Lactamase-Producing
Escherichia coli and Klebsiella pneumoniae in Local and Imported Poultry Meat in Ghana. Veterinary Microbiology,
217, 7-12. https://doi.org/10.1016/j.vetmic.2018.02.023

TENSR, PREE, MRS, BE%E. A4 S0 IREDRTT ). WmEEIEE, 1995(3): 4-6.

SR HERS SO B 2 W7 R A S AR KOS B R 22 A []. & 45 HBEE, 2005, 37(2): 38-39.
BARST, SKPHE, BER, BERZE, WEFER, SR, R, JLER, ARAR. XS AR T AN IRAT R 2 W S 2
BORLR[T]. ZEURAELEE, 2017, 45(34): 92-94.

;fl}%f RAHE, B0, MR, WUXAE. (@RS I 2P T [I]. TLP B A R4, 2019Q2):

Wyres, K.L. and Holt, K.E. (2018) Klebsiella Pneumoniae as a Key Trafficker of Drug Resistance Genes from Envi-
ronmental to Clinically Important Bacteria. Current Opinion in Microbiology, 45, 131-139.
https://doi.org/10.1016/1.mib.2018.04.004

Sanchez, G.V., Master, R.N., Clark, R.B., Fyyaz, M., Duvvuri, P., Ekta, G. and Bordon, J. (2013) Klebsiella pneumo-
niae Antimicrobial Drug Resistance, United States, 1998-2010. Emerging Infectious Diseases, 19, 133-136.
https://doi.org/10.3201/eid1901.120310

PR, midR, BT, TR, ARER, AT, AN S N R ECE X RSO R S (], Wb R AL R,
2016, 55(7): 1755-1757.

B, AT, 28, EUE, 2% WGRBGURIEJyRINE KRa BEE0R A58 bR IR [J]. shEE ik
&, 2010, 31(6): 121-124.

Hans X

SRR BB 5 2

1. FTHFEIM 1 0L http://enki.net/, w55 U] FH “ A8 SC BT R 2 B CNKI SCHOLAR”, k% 22 : http:/scholar.cnki.net/new,
FRHE N B N SCE AR, RIAT A
Wil “EHRER” , THAIRHNEESE: [ISSN], HAMATI ISSN: 2169-8880, RPWI .

2. BT HIM E T http:/enkinet/THER “ IHRA H 7 FENFIRIIHAR : http://www.cnki.net/old/, Z=MZE#E « bR SOk e 2
N, BREBEBRMACERE, BREi.

hEE S http:/www.hanspub.org/Submission.aspx
HATFIMEAE : acrpvm@hanspub.org

DOI: 10.12677/acrpvm.2019.83005 38 MV 5 = S 5 9


https://doi.org/10.12677/acrpvm.2019.83005
https://doi.org/10.1093/femsre/fuy043
https://doi.org/10.1016/j.fm.2018.09.010
https://doi.org/10.1016/j.vetmic.2018.02.023
https://doi.org/10.1016/j.mib.2018.04.004
https://doi.org/10.3201/eid1901.120310
http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:acrpvm@hanspub.org

	A Case Report of Decreased Hatching Rate of Eggs Caused by Co-Infection of Escherichia coli and Klebsiella
	Abstract
	Keywords
	一例大肠杆菌和克雷伯氏菌共感染造成种蛋孵化率降低的病例报告
	摘  要
	关键词
	1. 引言
	2. 发病情况
	3. 样本采集
	4. 试剂与材料
	5. 试验方法
	5.1. 细菌分离
	5.2. 细菌鉴定
	5.3. 药敏试验
	5.4. 鸡胚致死率试验

	6. 结果
	6.1. 细菌的分离与鉴定
	6.2. 药敏试验与治疗
	6.3. 鸡胚致死率试验

	7. 分析与讨论
	8. 结论
	参考文献

