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Abstract

The present study was conducted to investigate the prevalent characteristics of Fowl
Typhoid and antibiotic susceptibility of Salmonella gallinarum isolated from 56 infec-
tive or dead chickens of 20 egg laying farms in Kyung Buk province during the period
from August to December 1994.

1. Among 416,000 chickens of 92 flocks in 20 egg laying farms, 17,360 chickens of

31 flocks were died of Fowl Typhoid.

2. Salmonella gallinarum was isolated from 56 chickens in liver and spleen, and
then blood of infective chickens was positive to Pullorum antigen.

3. In the survey of gross lesion of 56 chickens, 43 chickens(76.8% ) were swelled
at liver, 39(69.6%) were swelled at spleen, 12(21.4%) were changed with bro-
nze, 3(54%) were hemorrhagic in peritoneal cavity.

4. In transmission pattern, 4 farms were outbreaked the entrance of chicken house
at first, but the others were outbreaked at various place. They were transmitted
at right and left directions in flock.

5. 2 farms confirmed at the early stage of infection were eradicated by removing
infective chickens and administrating antibiotics, but 18 farms at chronic stage
were not.

6. The biochemical properties of 112 Salmonella gallinarum from chickens were ge-
nerally identical to those of the referance, but H.S was not productive, cellobiose
was fermentive.

7. Minimum inhibitory concentration(MIC) of 20 isolates was performed by using
21 antibiotics, MICs of Amikacin(Ak), Gentamicin(Gm), Kanamycin(Km), and
Tetracycline(Tc) were below 1.6 ug/ml, Ampicillin(Am), Furazolidone(Fu) and
Neomycin(Nm) were below 3.1 ug/ml, Cephalothin(Ce), Cefazoline(Cf) and Ch-
loramphenicol(Cm) were below 6.3 ug/ml, Nalidixic acid(Na), Polymyxin(Po)
and Rifampicin(Rf) were below 12.5 ug/ml, Penicillin (Pm) was below 25 ug/ml,
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Colistin(Co) and Streptomycin{Sm) were below 50 ug/ml, Sulfamerazine(Sr)
and Sulfamethazine(St) were below 200 ug/ml, Lincomycin(Lm) and Spiramy-
cin(Sp) were below 400 ug/ml, Bacitracin(Ba) was below 800 ug/ml.

. Among the 20 isolates, all(100% ) of those were sensitive to Ak, Am, Ce, Cf, Cm,

Fu, Gm, Km, Na, Nm, Po, Rf, Sr, St and Tc, but 6 isolates(30% ) were resistent
to Co, 20(100% ) to Ba, Lm, Pm, Sm, and Sp. The drug resistance patterns were
simple which 6 strains were BaCoLmPmSmSp type, and 14 were BaLmPmSmSp

type.
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Table 1. Occurrence of fowl typhoid on the 20 chicken farms

Farm No. of Flock of Flock of No. of
breeding breeding prevalence death
A 8,000 3 3 1,800
B 80,000 5 1 150
C 8,000 6 3 800
D 5,000 4 1 600
E 8,000 5 2 650
F 8,000 5 1 380
G 7,000 3 1 450
H 8,000 6 2 500
I 5,000 2 1 100
] 5,000 4 2 450
K 24,000 3 1 250
L 10,000 4 2 470
M 5,000 5 1 180
N 100,000 7 1 50
0 20,000 6 2 400
P 6,000 5 2 1,300
Q 14,000 5 2 230
R 5,000 3 1 100
S 27,000 3 1 500
T 63,000 8 1 8,000
Total 416,000 92 31 17,360

Table 2. Gross lesions of 56 chickens infected fowl typhoid

No. of positive

% of positive

Lesion
sample sample
Hepatic swelling 43 76.8
Splenic swelling 39 69.6
Bronze liver 12 214
Abdominal hemorrhage 3 54
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Table 3. Biochemical properties of 112 Salmonella gallinarum strains isolated from chicken

Property No. of positve strains % of positive strains
Methyl Red 112 100
Motility 0 0
Urease 0 0
H.S 0 0
Indole 0 0
Glucose 112 100
Lactose 0 0
Sucrose 0 0
Maltose 112 100
Mannitol 112 100
Dulcitol 112 100
Adonitol 0 0
Cellobiose 112 100
Glucose(gas) 0 0
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Fig 1. Transmission pattem in the chicken flock
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APEAATEE AV
Gm, Km, 2 Tcoll th3t4E 16ug/mi ©13t321, Am,
Fu 2 Nmol€ 3.lug/ml ©I3}, Ce, Cf 2 Cmol<E 63
ug/ml ©|3}, Na, Po @ Rfel= 125ug/ml ©]3l, Pmoll
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Table 4. Minimum inhibitory concentration(MIC) of 20 isolates to antimicrobial drugs

Animi No. of strains inhibited at MIC(ug or unit/ml)

~crobial
1600 800 400 200 100 50 25 125 63 31 16 08 04 02
16 4

20

20

20

20
Cm 20
Co 4 2 14
Fu 5 13 2
Gm 20
Km 20
Lm
Na

QeFE e g

20
20
Nm 20
Pm 20
Po 4 2 14
Rf 19
Sm 20
Sp 20
Sr 20
St 20
Tc 20
Abbreviations : Ak ; Amikacin, Am ; Ampicillin, Ba + Bacitracin, Ce; Cephalothin, Cf ; Cefazolin, Cm :
Chloramphenicol, Co; Colistin, Fu s Furazolidone, Gm : Gentamicin, Km 5 Kanamycin, Lm ; Lincomycin,
Na; Nalidixic acid, Nm ; Neomycin, Pm: Penicillin, Po: Polymyxin, Rf : Rifampicin, Sm; Streptomycin,
Sp: Spiramycin, Sr; Sulfamerazine, St Sulfamethazine, Tc s Tetracycline.

Table 5. Frequency of drug resistence for 20 Salmonella gallinarum isolates

Antimicrobial No. of resistence % of resistence
drugs strains strains
Bacitracin(Ba) 20 100
Colistin(Co) 6 30
Lincomycin(Lm) 20 100
Penicillin(Pm) 20 100
Streptomycin(Sm) 20 100
Spiramycin{Sp) 20 100
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Table 6. Drug resistence patterns of 20 Salmonella gallinarum isolates

Resistence patterns No. of strains Percentage
BaCoLmPmSmSp 6 30
BaLmPmSmSp 14 70
Abbreviations © Ba : Bacitracin, Co s Colistin, Lm ; Lincomycin, Pm ; Penicillin, Sm 5 Streptomycin, Sp ; Sp-
iramycin.
& choleraesuis 5 12%¢] 833o] HuH oA g1 o
& S bphimuriumo©] 71 %ol BE1 gtk
Salmonella®7- 2% 550 7dsi 39S o T3 S, gallingrume A=A Kleino] Hzxg @
oorM B BAA &4% A ¥F ok A B ol MAFeE 4= glom #HIo
FTTUIYY 472N FoA HI ) o & HANE Fav| ofZesA YA oz v
o WAL 4 H7, § 59 &S gz AHn U
Salmonella 7ol A 77} o= AR o]FoiA 2 YA R S gallingrume 19938 A2
RO & K Salmonella gallinarume] @ B Foll A3 FuUdMe Aoz BEe BuE Samo-
1E 1 EFd Ao, nellaSTO2A 1 A7AE TR AR 44
53], 7 ANES AR F8F A3AQeln ol HAAdE Hel woddte wEAtRd A
B Fol FAl AAEe] qFo AvlEy] My o EFFA7 FAFEHS S gallinarume) Aol
of %ol Salmonelladizte] QLAHH Abge] 7ol  FHo| AAHo gou} el et Hol wWiE
d8e FLE £ lonz ofEd e dgd  Agd W FEAY Wt d¥dez AP

=
ZAE O 8FHL gE P,

1885 Salmon® Smith7} F#[gt2 HAFE gA]q)
X S. choleraesuiss 22 R ol Sahmo-
nella& e AR 242 522 HH Eedod ¢

ot}

om"® somatic, flagellar ¥ virulence¥ A& 7|22
3= EAStAEYol gYHERA 1 FYFR
wet A 2000 A5 THol £ Eay
om, o] F Eago] vuA 1 Bl
-]_L_C} OO o:}_‘.Z_OE O]-E_—’Z:‘ 0]‘;},1 6, 26. 2/)
et e & Rl Samondlat T BAHY
& S. Yphimurium, S. pullovum, S. gallinarum, S.
thowpson, S. senflenberg, S. imfantis, S. gloucester, S.
berta, S. richmond, S. wildwood, S. pavalyhi A, S.

119

M S. gallingrumd 93 B ElF27L go] BAHE
HoZ z«l;h:}
"

FAE S, gallinarum 112—’?‘-”11 et =84 4%

< HUAES Z2# EE TF7 methyl rediH-$ol
Me YAolon urea, H:S L indole 2HEA1 o)
e &4 ]M—L TEHL AU EF T 2N

olXE glucose, maltose, mannitol, dulcitol, cello-
biose Folv FPuHe-S ESIoY, lactose, suc-
rose, adonitol%l= %*§° 0.0, ducoseoll Aol 7}
AARY e g}\oﬁ;}

Saimonellas 5 S pullorum S, gallinarum-<
Ag UniA| Salmonelladd& BEE B A8k Q)

[}

o] %5730 lou S, pullorum} S. gallinarum2



UEE BR3tA ot £540] §lvk 2L S pul-
lorum= S. gallingrume FALY FZ7F Q1o &
A EYste] FuE] Adddr oS HERiE

2 gAvsweze o wibs an Asetd
Yol ofsfA #o] shEsttl. S pullorumt S,
gallinarum®) EBN DL gucosell 7H A%, dul-
atel 35 5oz FHsH, o AFNMY Salmo-
nella?; EEF 12Fc Bl&Egoln, EHuhGA]
Os 2L Op THATLSE 2538 oF2e glucose Wi
7bA SOl QIlT, dulcitol EdEo] FHOE
veht S, gallinarum<de] B9l A AT

S. gallinarum$] *3€§}5m ARAAIA REld
11279 Aol Bwing®d] el wE A4 diF
Fol dAPou}, FEldol HS Tl s
cellobiose E81%59) Ao)7h AFHAH. o] Aole
U A o] Bug pedFe Hay 2
&7 EJE Hold] g o]z FHHr,

A 55 2 HAH 51 s6oll T F
7&&!4]*%% 435(768% )7 2Hgol Fd=EAL, 39
7(696%) Hgo] EdHHLH, &F 127(214%
)74 7ro} RAEMoz WA g9} 1, 35 (54% ) B7%
ol 28270l AT Pomery$t Nagaraja®l ¢
3 7t} v} Fol, e} WA g AR
A719) 28AA Fol JHES Hug v Adk
ﬂ%iﬂ %“’é% %‘Oﬂf‘H HHe

5

L=

[¢]

=]
-

olgt Zol g

L
T

I

1°ﬂ"1 Saimonella gallinarum®) BEAZE AU
ol o LAY odd Ewol o wWrHA
8t feco-oral routed] 9 AT s T

ot o

3t g 5 7%
de] A doh P B ddelM 20-75 F
Ao A B EE Hog b)Fo) FHHMdo
P oo ARH, 57}3*«1 47 °k74]%}(
farm A, B, N, & #Hx w2 ¥ 9417
- & 54%

=

& ]

L.

o R

=

1o ot oY mu

o
o,

o

bl

Aa 9 AoXZ FE 4w

r;
w2
o

oy x:
2

120

ox,

i
K

o N

4

Heh ERERIEL
el FARINE g9 R AARY ol&
e, 24 edshl AR NS
fif APEATY Y Aokt @ oz 4
€3 AZds 92 AclAze Lo
72 B9 AolAz

Foo B4 9

10
=

H

S5 Salmonelladae] kAUl Bt
9} QW AN Az H© A T, FelA 3 T
74 %] Km, Sm, Sulfadimethoxine % Tcoll t
Aol %S Basigch o AgdAE 47
AE F SmolMT WAE Uelo] dolfo] B
AARE SmolAe HE39E2Y, Km, Sulfadime-

ok

4

Al o
o=
A
S

thoxine ¥ TeolAe Wido] glol B ztol7} UF
=ik
3 Salmonellas @ MIC BEAZS] st &

feldd 3 2 F9F Am, Cm, Gm, Km, Na, Rf
2 Telle 125ug/mioldl, Smolle  200ug mio]3l,
Sulfadimethoxinedl+ 3200ug/ml¥-S& E1sldx, &
29} Sato¢t Kodama™+ SmollE  1,600ug miol3l,
Sulfadimethoxine®l = 1,600ug/mic)&}, Teollv= 400ug/
mlol3t-& B1dt v} Qlth o] d¥elM GmF Km
S 16ug mlol3l, Am, Fu ¥ Nm& 3lug mlo|3},
Ge, Cf ¥ Cm¥ 6.3ug'mlold}, Na®t Rfy= 125ugy



mlol3}, Co%t Sme 50ug/miol3h, Lm, Sp, Sr % St
400ug/mlo3t2A A7) g9 MIC 4FHT
AZ B AFgolgrh o9 Aol 37
T Aolo] o Aoz FHH

[o]

fe e

ol dollAel Zol &zl wddE U= H EFAY
dute stede S. gallingrumo] LEE 2HS 53
A Fgu % & Adsly dHd F3)

A
= Z7)) 7dAlAY I v A meAT
ol2# Ak, Am, Ce, Cf, Cm, Fu, Gm, Km, Nm,
Tc5Y A2 PaA] ik &g Zede 4
Agted FAW S, gallinarums HES AT A
£ 21 g Fole WHyolg AlEE:

19943 89RE] 12¥A)0] BEAY

o
2
i
ag

> T

of Zgd 2071 AdAEAS oz Yy
At WA sk HAM 515 5 F 565790
st HsRE 3 & 8T vAdA 12855
st X, YEINA 44 4 FoA 25
A e %—M‘J A3 g3 @»3— @%-% A,

L 20} Agsgare] iy 2
AT 4160004 F 30 zﬂ%ﬁ! 17,360T7} %%
EjF20] ZHislo] HAE

2.9 9 HAA 569 AR BIAN Sal-
monella gallinarum®] FEHRoH, A 54
o AL Fug AddoXz FPHeE
25 bl

3. 565l tid 43F719 #4F AU Ho
9 AAe 35(768%) %L, BlRe Fde
395°(696%), 9] A WAL 124214
%), B73We 282 37(54%) 40k

420 H AAsFe) AAFYE AR 2% )

A2 AN Hzxz dAgE o v
xl WAL AR oy RellA DR
Aol e Addee F2 #F9use] Ao

121

M1 ooff o Mz X > W1 P
Bk

rir o>" rlo

=
ﬂo{_rl
f=
n
4

52 ]
3
R

H Salmenel gallinarum 11205+ HS 4
g1, cellobiose #8152 AL,

B 13 F 20FF W AAEEAAE
Ak, Gm, Km 2 TcolA= 16ug/ml ©]3l
Fu 2 Nm& 3lug/ml ©|3}, Ce, Cf ¥
Cm& 63ug/ml ©)3}, Na, Po ¥ Rfe 125ml/
ml 3}, Pme 25ug/ml ©)3} Cot Sme 50ug
/ml °l&}, Sr#} St= 200ug/ml ©18}, Im¥} Sp
o= 400ug/ml °13}, Ba: 800ug/ml °l5tth.
Salmonella gallinarum 20572 WAET WAk
& Ba, Lm, Pm, Sm ¥ SpolA& 100% (205
)9 WS, CodlME 300%(65) WES
ERLL, Ak, Am, Ce, Cf, Cm, Fu, Gm, Km,
Na Nm, Po, Rf, Sr, t & Teoll tidfele A
TF7F #53E BT

g

Fn

pui}

. Gillespic JH, Timoney JF. Hagan and Bruner’s

infectious disease of domestic animals, 7th ed.
Cornell University Press, Ithaca and London,
84-93, 1981.

. Linton AH, Guidelines on prevention and con-

trol of salmonellosis. WHO Geneva, 10-128, 19
83.

., Galbraith NS. Studies of human Salmoneilosis

in relation to infection in animals. Vet Res,
506-528, 1964.

. Galton MM, Steele MH, Newell KW. The wo-

rld problem of salmonellosis. Epidemiology of
salmonellosis in the United States. Junk, The



10.

11

12.

13.

14.

15.

16.

Hague, 421444, 1964.

. Martin W], Ewing WH. Prevalence of serotypes

of Salmonelle. Appl Micro, 17 : 111-117, 1969.
Ewing WH, Edwards and Ewing’s Identification
of Enterobacteriaceae, 4th ed. New York, Else-
vier, 1986.

Jubb KVF, Kenedy PC, Palmer N, Pathology of
domestic animals, 3rd ed. Academic Press, 19

8.

. Calnek BW, John Barnes H, Beard CW, Reid

WM, Yoder HW, Disease of Poultry, 9th ed.

Iowa State University Press, 1991.

AES 11977 5ol 3 Salmonella &9 B
& 2AA7, FFEARA, 14 1115

1%, A 11986, + FUHY Salmonella &
thete], thgheletsl|a] 26 1 79-85.

ojabr, BN 11979, &S FAERIE FobA

of 2R Salmonella ZEF, AT A, 15
- 505-510.

HAZ, |3y,

A4
7o)

444,

Sk
tphimurium®] ABEY, e e3|A] 26(1)
49-50.

HYE, o8y ol AenA 1 1988,

447,

- AN E2E Salmonellat# R plasmid®l
g 4 SRS A B3 9, 1
TN SalmonellaZite] FE2AE 2 kAU
4 EH@MWIZI 28(2) : 331-337.

Aogal, QAXE, F98 1971 Ut HelA
=34 *ELELQEH—M BAo) B3I Hu =Y
HAATYHE, 8:3135.

AR, &89, A8 oldy, AEH 1971
Vet QoM FEHY Arndesge] B
AL BAAY, 14(5) : 69-73.

S, $EF, AEHE 194 AT Be

17,

18 &

19.

20.

21.

22.

23.

24.

25.

26.

27.

A7, . FalsAe doiMe Sulmonella &
o] BRAgaAl sARA AR 7(3) L1l

17.

ez QY 0134 11990, HE7 Y FAHZ
oM B3 Sulmonella ST 2HE 9 *gf
3 digkasksiA] 30(2) | 193-201.

A 11973, dl A loAMe] Bl Salmo-
nella B defo] diste] Fqejst 25(2) ;237

Steers E, Foltz EL, Graves BS, An inocula rep-
licating apparatus for routine testing of bacte-
rial susceptibility to antitbiotics, Antibiot Che-
mother, 9 . 307-312, 1959.

MacLowry JD, Jaqua M]J, Selepak ST, Detailed
Mehodology and implementation of al semiau-
tomated serial dilution microtechnique for anti-
microbial susceptibility testing, Appl Microbiol,
20(46-53), 1970.

A7, olge, 2YE, 1993 FU BollAe]
Fowl Typhoid ¥4 2 €97 2 Hd4os
3|7, 33(4) : ¥ 7677,

Dougherty TJ : Salmonella contamination in a
commercial poultry(broiler) processing opera-
tion, Poul Sci, 53 - 814-821, 1974,

Rodrigue DC, Tauxe RV, Rowe B, International
increase in Salmonella enteritidis ' A new pan-
demic ?, Epidemiol Infect, 105 . 21-27, 1990.
—ﬂ‘ﬂ, HE7] 01971 58 AAM Salmonella
TE FLYT 20(3) 259263,

Benett IL, Hook ED, Some aspect of Salmonel-
losis, Ann Rev Med, 10 : 1-21, 1965.

Edward PR, Galton MM, Salmonellosis, Adv
Vet Sci, 11 - 1-63, 1967.



C2W A, HE A B Yol AMEd, dEx & F2HW Samonella®l FAN plasmid]

LR =
[e]

AHA1%3), 127162, 1969. AE, MU £od =#3, 1002) | 145153,

AEE, oA, A7IAM, gel$ 11980 2R3 3L Sato G, Kodama H, Apperance of R-factor

Hedde 72t G dig AR mediated drug resistance in Salmonella typhi-

kol atslx|, 20(2) : 85-92. murium excreted by carried calves on a feed-
. T AL AE, e 1985, SHEoA Fi) lot, Jap Vet Res, 22 72-78, 1974,

123



