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WE: [ HiY ] #fE SBEEA SRR R SRR R 2T, [ 5k | SRR BRE SO b oy
BT RROEIA TR, SEMI B R TR S S . AR RE . 16S rRNA S5 . /INRUEFP I LA S TR 251 43
Bro [ 253 ] oy s TA B Ry o 22 [CEPEBRAF IR 5 Bk SRR AUK AR50 32 B AN, At AR ARt 38 S5 il 4% v B
TAPAASF G5 I 16S rRNA /¥4 5 GenBank Hifi 4 5 F fH B RR Z M A9 R IR PE R R 99%. BEUL, W23 25 1R
SENMRFERAATE, ISR 7Y-1. 72N, H 1.01x10° CFU/ML BHIE IR 8 L SPF 4t
B (02mL/H) , 16~36 h /N4 (8/8) BET-. HIMG LG . AF . FRAIE &2 MR E Rk,
P BB . S BETe I . b AK; LS g AT U . AL R s, B/NERE R AR L 2RO
GERLOR . AYEEMOS NE R B SIS R 22 . BB R | B SR PR R R L BB S A B
e VRS ST 2, W E R RE A Sk A b . SkAUpT T . SkAumbAk . RIREE . RRKEEMEIRL
FHEFAERBESUER, [ 458 ] A998 MR 440 3 2%/N BR BOEHE Al 9 7 B A R B A Rk 25, &
B P AT e R I P A PP R R, 25 RAE T R A i kR B v, g e e B
KR A MR IR B %E; BUmtE; Wdg
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Isolation and Identification of a Pathogenic Klebsiella pneumoniae
Strain from Beef Cattle
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Abstract: [ Purpose] To determine the pathogen causing respiratory diseases and acute death of
cattle in a cattle farm. [ Method ] Samples of sick cows nasal fluid were collected and a dominant
strain was isolated. The isolated strain was further identified by morphological identification, bio-
chemical identification, 16S rRNA identification, mice inoculation test and drug resistance
analysis. [ Result] The isolated bacteria were gram negative coccobacteria under microscopic exam-
ination. Except that arginine double hydrolysis test showed positive, other biochemical characteristics

were consistent with Klebsiella pneumoniae. The homology between 16S rRNA sequence and K.
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pneumoniae strain in GenBank is 99%. Therefore, the isolated bacteria can be identified as K. pneu-
moniae and named 7Y-1. In the mice inoculation test, eight SPF-KM mice (0.2 mL/mouse) were in-
traperitoneally injected with 1.01x10° CFU/mL bacterial solution, the mice all (8/8) died within 16-
36 h. Section examination of lung, liver, spleen, kidney and other tissues and organs congestion swell-
ing, intestinal gas and fluid, part of intestinal congestion, swelling; histological observation showed
lung, liver congestion, spleen congestion hemorrhage and glomerulonephritis changes; the drug sensit-
ivity test results showed that the isolated strains were resistant to carbapenems, imipenem,
meropenem, aminoglycoside amikacin and sulfamethoxazole, and were highly sensitive to antibiotics
commonly used in veterinary clinic, such as ceftriaxone, cefoxitin, cefazolin, kanamycin, gentamicin
and florfenicol. [ Conclusion] K. pneumoniae was isolated from the infected cattle and was highly
lethal to mice, and had special drug resistance, indicating that the bacteria might be the main bacteria
or secondary infection bacteria that caused the respiratory infection of the beef cattle, or even death,
which should be paid high attention to.

Keywords: beef cattle; Klebsiella pneumoniae; separation and identification; pathogenicity; histo-

pathology
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1 SBEEREZRFELER (1000%)
Fig. 1 Gram staining results of the isolated strain (1 000x)

2 NEENREBRERREERER

Fig.2 The result of isolated strain on the normal nutrient

agar culture

x1 ERENKKEER

Tab. 1 Biochemical test results of the isolate

&Y ELP S J&Y) gk
substrates results substrates results
HI%FE glucose + H #2 5% mannitol +
HEPE sucrose + 4 2 AEEF adonitol +
FLHE lactose + 1L1ELE sorbitol +
B[ {4 arabinose + B gelatin -
B 4= HH rhamnose + H,S -
AF#E xylose + L esculoside +
1R R IE i
Kt ¥ ¥ raffinose + E'ﬁ& LR . T
nitrate reduction
.
n . AT,
M ER 2L citrate + N E\E?XXJ(%@E +
arginine dihydrolase
4 % #h malonate +
e RBAERRL, <= ABIMER R
Note: “+” is positive and “—” is negative.

2.3 BHARA 16S rRNA 4315 58 M R JR M 434
16S rRNA S AP 45 R B 7x . H PCR ¥
T2k 1500 bp (B 3), 510 E KBRS
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TE: M. DNA 43 FRmbrif; 1. BIPEXTIR; 2. 16S rRNA § 874,
Note: M. DNA molecular quality standard; 1. negative control; 2. 16S
rRNA amplification products.

B3 4ES#k 16S rRNA 55 PCR ¥ 1%
Fig. 3 Amplification of 16S rRNA from the isolate by PCR

— 8, 3B B bk 16S rRNA 3 [H I 7 45 5 4
BLAST X Lo #r, 455 8 7R 5 1l 98 5 75 A B 1Y)
IR N 99%. ARG BoR: 7Y-1 5RIET
AN E O . JEkk . HKAAEE) g
P58 4 R A 3 R LA B A A R VB A S L R
HABRER ] 1 03 (Bl 4, £ 2),
2.4 PRI

ANERIE RS ST 7Y-1 BV 3 h e, RIS #hIT
fib. BB PIRAE SR TE . B 12 h,
/0N B AG: J0 Bl ™ A o 68 4 W . I T HRBG K
e, HLTTAbWE BRGS0, FEE AR . A%,
16~36 h N 8 H/NER&HBsET-. X R4/ NG 5H
WRI . FIfEAET /N AT DL . LB T R
(1% 5a~c), MUIEGR IR (B 5d), MHEEMR, W
ERAR . S mBsei . Mk (8 Se); Ms
FE/NERROIG . B L Bl EAELLZUR AT s
PS5 BERE 7Y-1 B R . B R EE A

NR_117683.1 Klebsiella pneumoniae
AB680063.1 Klebsiella pneumoniae
83| GU997596.1 Klebsiella pneumoniae
EF566882.1 Klebsiella pneumoniae
100 || KJ803926.1 Kiebsiella pneumoniae

7Y-1
NR _113702.1 Klebsiella pneumoniae
70 — NR_119278.1 Klebsiella pneumoniae
NR_117704.1 Kosakonia radicinctans
50 NR_104823.1 Citrobacter amalonaticus
48_|7 NR_114108.1 Kluyvera cryocrescens
78 NR _126318.1 Cedecea lapagei
_|: NR _114502.1 Raoultella ornithinolytica
72 79 NR_114108.1 Raoultella terrigena
NR_114108.1 Escherichia vulneris
70.0020
4 DERBRGEHLH
Fig. 4 Phylogenetic tree of isolates
2 GenBank P ATHISEEMKER
Tab. 2 Information of reference strains published in GenBank
Bk K RS P g 53 1 I [
strain source accession No. separated area separated time
DSM 30104 %1 unknown NR_117683.1 % [E America 2014
NBRC 3321 A% unknown AB680063.1 A Japan 2011
SDM45 A ZKZ4(F human feces GU997596.1 HEJL 3T Beijing, China 2010
o ;thj\(/ﬁ?;fg&f ;fwage disposal factory EF566882.1 " EKE Dalian, China 2007
CCFM8369 AZ3&1# human feces KJ803926.1 i [E 58 Wuxi, China 2014
RN N EF566882.1 [l & 7 A E LS .

Note: “—" means the K. pneumoniae strain with accession No. EF566882.1, but without identification code.
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TE: a) 22 R/ BUIAE , R FEIL; A7 X B /N U, JEWL s s b) 2 il s/ BRUIFE , RBUCA TSI, IhR; A7 Xt BRZE/ ML
JEME, TERIRRTE ;s o) Z2 A nlBa s/ NRUE I, RBUpFEIL . MR, RIEDEHILL A X RA/NRUE IR, TERRE; d) A2/ RS
JIE, RPN R . BUERTLL; A X IR/ EUARNE, TEHIRRAE; o) isadl NSNS, RBUOVATIESE A, AR s ; AR,
JARESERE . IHIERBVBOR . T BTN, Bk £ XFRRZ/NRACIERS LU, JIFAE ., e BAIEXR WL H Rk

Note: a) The lungs of mice in the experimental group are shown on the left, showing hyperemia; on the right is the lung of the control group without obvi-
ous lesion; b) On the left is the liver of mice in the experimental group, showing hyperemia and enlargement; on the right is the liver of the control group
without obvious lesion; ¢) On the left is the kidney of the experimental group of mice, showing hyperemia, enlargement and smooth flush on the surface; the
kidney of the control group showed no obvious lesion; d) On the left is the spleen of mice in the experimental group, presenting as congestion, swelling and
dark red color; on the right is the spleen of the control group without obvious lesion; e) The viscera of mice in the experimental group showed hepatic hyper-
emia and enlargement, with a large number of bleeding points; gallbladder enlargement; intestinal wall thin, intestinal gas effusion, part of intestinal conges-
tion, swelling; f) No abnormal changes were observed in the liver; gall bladder and intestinal tract of the mice in the control group.

5 RIBRIMLER

Fig. 5 The results of pathological examination

MFE B, £ 7Y-1 XN EAESREOR %, MRSk (8 6a). AT duilk, HFsE
P, TEUN AN S M ES GG, B, N (B 6b)s FFERIOR. HEFIE
RE 175 o IR 5 o 5 RS R AL, Aok AE e (8] 6c) MRUBEIRIA . HY AL,
2.5 JEAEM S JELRE PN R R LT AN, 9 B A0 5 1 5 AR S

WEAET /RIS HAG BRI AR A MRt SR8, M= (A
RPN I AH U B AR i R S 6d). EHESRBUONF/NEREE R, nl UL /NERIE R |

L p 4
bacteria infected

a) fifi lung . b) i hepar ¢) i hepar d) B spleen e) ¥ kidney
T a) ARG FE K Al (FLE., 400%); b) FFAEIRIN ; JF/NHESE (HLE., 200%); o) FFZANK, HEFIZEEL. P4k, K2R (HE., 400x); d)
TR ML, Hhf o SERTARMAETEIRSE (HE., 400%); ) H/NERIABUEI, /MRS . B/ME LR MUK, A N ILE AR BRI (HE,
400%),
Note: a) Alveolar septal hyperemia edema (H.E., 400x); b) Liver congestion; lobular loss (H.E., 200x); ¢) The hepatic cords are enlarged and disordered.
Hepatocyte edema and vesicular degeneration (H.E., 400x); d) Spleen congestion and bleeding. Parenchymal cell degeneration and necrosis (H.E., 400x); e)

Glomerular volume increased and renal capsule stenosis. The renal tubular epithelial cells have vesicular degeneration, and exudative proteinoid material is
seen in the renal tubules (H.E., 400x).

El6 RIBHAAFYRER
Fig. 6 The results of histopathological examination
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B NS, BN R AR I AR L BN
WEH BT (B 6e).
2.6 ZHEAE

H 2 3 AT Zr B TRk 7Y-1 X0 Sk A
SLTEMERG . SAPE T SkAamaAk . SRR AT L

WoORER . KRR, FIBER. RRER.
WOARSEH . VIR B IIRIL P AR BT AR 38 BE A
G XER IR SRP R TR, W%
K. ZHRER B MBI 2 ML K2y

*®3 DEERGEIREGSR
Tab. 3 Drug susceptibility test results of isolated strains

108 P LA T B imm

71 criteria for judging the diameter of bacteriostatic circle FA# P E A /mm e
drug R I S inhibition zone diameter  susceptibility

R WP i 15 7 Imipenem <19 20~22 >23 19 R
Carbapenems 2 %' 1 B Meropenem <19 20~22 =23 14 R

Jeft i #4 Cefiriaxone <20 20~22 =22 28 S

Skffntfi5 Cefepime <19 19~24 =24 24 S
Sk LG T Cefoxitin <14 15~17 =18 28 S
Cephalosporins SkffamEmk Cefazolin <19 19~23 =23 24 S

B2 Streptomycin <11 12~14 =15 14 I
TR £ #% & Kanamycin <13 14-17 =18 20 S
Aminoglycosides T iz 78 Amikacin <14 15~16 =17 13 R

PR K% 2 Gentamicin <12 13~14 =15 17 S
PUBF 22K VU3 Tetracycline <11 12-14 =15 20 S
Tetracyclines KR Minocycline <12 13~15 =16 17 S
T el 2k &% % Chloramphenicol <12 13~17 >18 0 R
Amphenicols 8% Florfenicol <12 13~17 =18 21 S
W RV A Ciprofloxacin <15 16~20 =71 20 I
Quinolones P IY & Norfloxacin <12 13~16 =17 23 S
% k2K Polypeptide £ Fi % B Polymyxin B <11 — =12 11 R
T % 22 Penicillins WRHLFi# Piperacillin <17 18~20 =21 22 S
i It S Sulfisoxazole <12 13~16 =17 0 R

Sulfonamides

T “SPFORNHE LU T FonTh U CROERI 2 .

Note: “S” means highly sensitive; “I” means moderate sensitivity; “R” means resistance.
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