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Abstract

This study was carried out to identify and investigate antimicrobial susceptibility for
Mannheimuia haemolytica which is responsible for shipping fever. Sampies were collected from
nasal and lung of 100 adult healthy cattle which are slaughtered in Samsung meat corporation
located in Incheon metropolitan city. Lung lesion index have been investigated within 0-5 range
according to Shewen and Wilkie(Can J Vet Res 52:30-36, 1988). Eighty-seven of 100 cattle
were under normal condition with 0-1 ranges. A total of 129 strains were collected from blood
and tryptic soy agar. Among these strains, 100 strains were identified with Staphylococcus,
Streptococcus and enterobacteria containing E coli. Biochemical and fermentation assay of
arabinose, trehalose, Xylose, mannose, mannitol, lactose and salicin were tested to identify with
Mannheimia sp. for 7 strains shown haemolytic activity on blood agar. Five strains were
identified with Mannheimia haemolytica and 2 strains were untyped. In seasonal survey,
Mannheimia sp recovered from fall to winter(5 of 7) have been highly isolated rather than those
from spring to summer(2 of 7). Mannheimia haemolytica were susceptible to antibacterials
tested in this study but more resistant to oxytetracycline and streptomycin.
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w3 8o A shipping fever2 ¢3! bovine
pneumonic pasteurellosis® A7} 19159 v
23} 19259 P=olA 2 e, Rud F MK
3, 20 2 olxle} 5 A AAHC =R LAYt
gl uhE g AFA 3Er1AYeltt. o] A
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serotype 1(A1)e.2 QA= 3 gt o] &< ¥
e ageA daes $54L /13, bipolar
staining®] S3H 1Tl AR FeIM & SF2
H7} 2 QSRR Aoz EAY FF,
Atedis) exuisl @ ulolga A T3 22
stressQA}ol] 9)8le] Zbz o g F3, W2
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g2 doh’ EY o] AL AlgelAe
adult respiratory distress syndrom(ARDS)$}
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53 Aok, 200004 ol A7 M haemolytica’s
Pasteurella  haemolytim®  FEH Ao,
Angen £%7°] Pasteurella® TE % trehalose-
negative strain?-& FE3ld Mannheimia® 2.
2 B73&3, M haemolytica, M glucosida, M
granulomatis, M ruminalis 2 M varigena &
9] 5Feg2 FEEHoH, 71E2 trehalose-
positive straine P trehalosi® B 8t] dx|
AqARe2 5850 AHEHT Sk

M haemolytica®l % 8.3 virulence factorZ
= ]ipopolysaccharide(LPS)LS), outer mem-
brane protein(OMP)®, exotoxic leukotoxin">?,
capsular polysaccharide'®, fimbriae’® %
extracellular enzyme'? So| @aiA 3ich ol
£ # LPS, leukotoxin ¥ OMP §°] 7} %
83t AAH 3 glon, o] U] dF &
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ZUAME Fotxje] YA & 7% 5
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Fr) & B8 3N E AFoAe ¢

A, A7) AGalA 2slEEe 24 o9 FA
2L FoA AAH o2 BX 8= Mannheimia
(Pasteurella)% 79 #X& 893z, ¥l &
o Yzpeta EAAEH FAA AFP AdS
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20023 3¥RH 129714 AH, B7 R T
dAGeM AR B =HFRAEAHI)LE
235l 24 0F 2 ¥ 205 F 1052
Agol AT =53 74 AAe AAA
AtellA ool e AE A F WG 2 I
22 & WE(culture-swab)E °] &3l ANEE
AF s AHAEY WEL transport medium
of AAse] WggElA APgde T F
24N 7t oliel 49g FYEAT A A
%2 Shewen 579 Wilol &3 715 ¥ 2
e BN

Al
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Hyo

Az gukg HEe Zzt dguix 9
tryptic soy agar(Difco, USA)l =% 3R
o, F4uAE 107 HAsle 10° 2 10722
At FduiAol FFHRS 37T incu-
batoroll Al 24~48A]2F Bt vl ¥ £2l€E 3
ge gAuiRld AdstaA 4 g5l o
g A 8-S AAEUT #2E colonyd] 4
£ Quinn¥ Cartere] o] Fdlo] 7153}
4t

Mannheimia sp2 &2l %

Ao AFAHFANA EAZF He Mann-
heimia sp& #2317 13t FAuR|oA &
AL Jeie 759 v 834 d22
glete] agIAE AASETE 2R HelA
agRAdT A S FAS F 1A 88
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2 #9d 745 2F Atk g
2 32 A9 @ F(smooth colony, G (-), rod
form, haemolytic, growth on MacConkey
aganE< TYPFYARHG NN BF T2
BETF(M haemolytica Al, P trehalosi
T13)8} B3l arabinose, trehalose, lactose,
xylose, mannose, mannitol % salicinol 412}
FA%S Biberstein®] WEPoz Axsge
o, A3 AFdHA=E APl 2NE kit
(Biomeriux, France)& AH&-3lth.

Ny Ald

AHE-3 33 gt Al 9 3FA8A = penicillin(10zg),
ampicillin(10¢g), amoxicilin(30xg), gentamicin
(10ug), ciprofloxacin(5¢g), norfloxacin(15¢g),
kanamycin(30ug), erythromycin(5ug), cephalothin
(30ug), oxytetracycline(30ug), tetracycline(30ug),
streptomycin(10ug) 5 & 13F°|Uh
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Table 1. Evaluation of lung lesions scoring after
being slaughtered

Scores Inch Kyoung- Chung- Total

ki

0 22 25 10 57

1 1 12 3 30

2 5 1 2 8

3 2 1 ND 3

4 1 1 ND 2

5 ND' ND ND ND
Total 4% 40 15 100

*ND : not detected

2 Table 28 2t £ 1297F71 EE=HUL
o, ol 284 WAES I} a3 T
a9 T Fol MFE ¥ g0l M =%
t}. Streptococcus sp R Staphylococcus spe
z+zt 3B65F9F 2257} #elHA L, Bacillus spe
1532 ¥ Wzl gttt w3F Hd@elA
8% 9€L s Mamnheimia spe ¥+ 7+
7} E2EA olF AMEER BEY oA,
Streptococcus sp 2 Staphylococcus sp %
2L FEL AF EE80 2 Aol Eo|A
kot Mannheimia spe 10, 129 & 75
% 5F, 3, 699 ZZ 1574 EElHU

Mannheimia sp2l X|HY¥ EX

AH, A7] Z A FdH =54 &
A 2 oA E2¥ Mannheimia sp2l 2
&= Table 33 2t} Pasteurella spE ¥
Mannheimia sp9] Ag9E ¥a&2 AAA 6
F(133%), A7l 4F(100%), 9 3F
(20.0%)7} E-2=ER2eH, A Q7ke] Apole I
A VeERGA] Gt (10-20%). HEFolA &
A7t He 9AFQA Mannheimia spelAE
A, A7) 2 FdelA AL 4F B8%), 2F
(5.0%) 2 15 (66%)7F 2= At

22|t Mannheimia sp2l Hs&ty MA

2e@FS FORRPLLAN BPRe
Z5oe) AHGAYALE Table 45 LT 4
232 4 A PINE EZFY M haemolytion

- 123 -



Table 2. Frequency of bacterial species recovered from March to December in 2002

. Month

Bacteria 3 1 6 8 10 12 Subtotal
Mannheimia sp 1 0 1 0 2 3 7
Pasteurella sp 0 1 1 1 1 2 6
E coli 4 2 3 5 3 4 21
E coli (haemolytic) 1 5 4 6 4 3 23
Staphylococcus sp 4 3 2 4 4 5 22
Streptococcus sp 2 8 4 9 6 6 35
Bacillus sp 0 2 1 2 1 2 8
Coryneform 0 0 2 3 1 1 7

Total 12 21 18 30 22 26 129

Table 3. Regional isolation rates of Mannheimia sp and Pasteurelia sp in the caftle sold from Inchon
city, Kyoung-ki and Chungnam province

Incheon Kyoung-ki Chung-nam

No. of samples 45 40 15
No. of Pasteurella sp/ Mannheimia (haemolytic) 6/4 4/2 3/1
Isolation rates/ Mannheimia (haemolytic) 13.3%/8.8% 10.0% /5.0% 20.0% /6.6%

Table 4. Comparison of phenotypic reactions far the strains isolated and reference ones

Strains Strains isolated
Al T13 3 5
Haemolysis + + + +
Urease - -
Indole
Catalase
H:2S production
Growth on MacConkey
Ferment
Arabinose
Trehalose
Xylose
Mannose
Mannitol
Lactose -
Salicin + ~
+ : Positive, W ' intermediate, — : negative
Al : Mannheimia haemolytica, T13 : Pasteurella trehalosi
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Al ¥ B3} % dAstes 298 99 229, mannose®} mannitold 7% 6504,
a8y F 2dEF Al@9AE  arabinoses}t lactoset 2570l AR S-S HHTh Trehalose
xylosee 74F F 57FNA FA wgL B 9} salicin® EF SA49H8-& YelL. 28
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52 B AYdMe BElF 7 F 55 M
haemolytical] & EA¥ + 9len 25&
untypable strain°]%ith.

=l ool N Z+M

F 12 F79 AAYRZ g g4
AFZZ= Table 59 #oh EFaF9 2
F 2% oo F49YTA L FAA o
gt 2 A4S Jehidt EEFFA
+ gentamicin¥} streptomycin®l] 34L& 1}
el oy, £8]FE2 oxytetracyclind} stre-
ptomycinell Aol L& Aoz ARFHYL
53] 3W3 7THEFE kanamycin, eryth-
romycin 2 norfloxacin $oll%= A4S Yet

WA
a2 #

WEFe] 3IFVIEYEL LAAd o)
herpes(IBR), PI-3%} & ulojgia 7y,
mycoplasma’d #%, mycoplasma ¥ pasteu-
rella®l EFHY 2L pasteurella @572 9
gAY 5oz FRE 5 I, ol F 4
98-S YAAQ} Pasteurella spol 23]
Hgo] fA=EzT W F 609010l A
FeEe Aoz 4A Utk 429 3§54
He i AL AN B YA
42 F 23 Wl gAoz Aye] A
MTEE, AL, vFY 7L Ads €L 2
F2T 59 dA5EE Holn, 53] #HAE
AH el FHAAXAE lobar fibronecrotic
pneumonia® EAFo 2 Y. njZoME &
SEVIAEe R st A oF 109 & o]
2ol &4o] WA= Ao FHET e
o, ojF NHBL shipping fever® <A
pasteurellosis® EnE 1 ok,

HEYAR = B 7S sl 74
T HEe A= YAl 7|FoE ALl
Aok diFEe A AANAQY 3 WA
Hgel Weld Wzl me} 0-571x9] FA=
gdled Ag YD B dpoMe

Shewen 579 el wal 0-19] Wl A
5 1005 £ 8152 YRES AA3%e
B, 2-39] FEE9 #HAL Jehe RE 11
¥, 4-59 4% H¥HHL 2% gho] el
Reeve-Johnson £'9¢ A¥# A HoA
HERR| o} 43547 ABRAE A8
o 3T PR F Alolel] EL FTA
o] EAlstd HY LY AMo] Fedte A
A7F 23R ge MARY o 43 &S
He RS 1A

H7Z 3 Hoid E2ld #ES FygAHoe=
53t B a8 ddel & EeluF
1205 F UF(HMI1R)E 7V 52 BXE v}
Bhiien, a23¥d FFQA Staphylococcus
sp8} Streptococcus sp7V 244zt 35(27.1%), 22
(17.1%)& AA 3R Bacillus 2 Cory-
neform¥ 22 1YY ETL 8 (62%),
164%)a57t E2HEAG. Aaggdugde 3
" 9U#FQA Mannheimia spe 75(54%)7}t
TelHUY o]& AddE=z A¥Ed £33 o
FAde 2537t EElEA o, M Ago
€ 557 2EHQ} Frank $*” 2 Confer
B g3a3ejolN Pasteurella spe ¥2)
&o] digF 10-17%E JERD] ole FAYH
o EAdte YR AdEo 9 G
7] W Foll ARG £l A3 7
A%ctn siFc 8874 TENTF Belgol
e e =2 99 A3 yYAYon,
Shewen E20% 71230 49 P haemolytica
o @ A/ AR & ARG
7HEE AYA L wolAe AE Baus)
gt #238 TF7F M haemobytioad-& &<l
37] 3t A3EE JAHA 2 dEETE
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Haemolytic activity, urease, indole pro-
duction, catalase, HzS production ¥ Mac-
Conkey agarolAel #&%5 HAIM 25 M
haemolytica A19] A3} X3Py, G &
35 Ao+ arabinose, xylose’t 7F £ 5
2, mannose, mannitol2 6FA Fgut-g-S
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Table 5. Comparison of antibiotic susceptibility test of 12 antibacterials for reference strains and isolates
recovered from nasal sabs and lung lesions

Strai Antibacterials
ns AM GM P AMC CPP K E CF T S NOR 1TE

Al + W+ + + W + + + -+ +
T13" + w W + + + + + + W o+ +
1 + + o+ + W + + 4+ W W O+ +
2 + + W + + 4+ W o+ o+ o+ + w
3 + w4+ + + - - W - W W ~
4 + W+ + + W + 4+ W W W +
5 + + o+ + + + + + W W o+ +
6 + + o+ + + 4+ + + W W O+ +
7 + +  + + + + - + o+ - = +

+ . susceptible, W . intermidiate, — : resistance
* . Al{Mannheimia haemolytica Al), ** : T13(Pasteurella trehalosi T13)

AM : ampicillin, GM : gentamicin, P : penicillin, AMC : amoxicillin, CIP : ciprofloxacin, K :
kanamycin, E : erythromycin, CF : cephalothin, T: oxytetracyclin, S @ streptomycin, NOR

norfloxacin, TE : tetracycline

YehA% oH, trehalose, salicin® 2% 942
el a3eE2 73 F 55 M
haemolytica® BRI 029, 25 untypable
straino]glch. & AFE Angen 57 AT o
Asgor = S99 Agste  xylosest
mannose®] A & 235 B

A7 3E713We A3t X856 71$0]
sl A A A WA E DAY
9 AE FAA ] A3t 3ol w2 R
2 ZAIEY e, oxytetracycline®}  strepto-
mycin°l & AYFE Jehl At} gentamicin®
norfloxacin $olX %= 257} WA Jehfiich
DeROSA 7= v¥|Z3a 71#x 4N Ed
Pasteurella spoll 3t WAAANIAN S48 8
A3 RaAME FAA A g Aol thga}
A dehde AL 2asdch Alan 2%
Gilmour $%9] A7}= oxytetracyclineol A &
Axte} tr2A Jebyict

& g

U, A7l € RGN AHdI =5
Ao 2 &dHE 2o v 2 HoM AFA
3E719 9AAQ Mannheimia spE 28t

o AFEE JYHA B A REHAAE
B
1. H¥EXSE £ 1005 $ 0-189971 87
%, 2-30] 115, 4-5897} 258 ZAlH
At
2. 917 2 weA g 1205F dAET,
Staphylococcus sp R Streptococcus sp7t
10072 i #-E-g AR oA, Mannhei-
mia sp= Pasteurella sp& ¥33l9 1357}
=AU
3. Mannheimia sp% €¥874% JYe e 7%
o A3EHR AJAAANA 5FF M
haemolytica®. BB LY, 257 B3
o] B7Fs3tdtt
4. Mannheimia sp® APE £ &L 50-
88%Z W¥toh, A g atoje A ket
5. A DrARAIA EEFEL gEE
o FAA AFAE BFoY oxyte-
tracycline® streptomycin®ll % &/ ojit}.
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