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Abstract

The present study was conducted to investigate the epidemiological properties of salmonellosis
of poultry farms in Kyongbuk province during the period from November 1998 to November 1999.
And antibiotic susceptibility and biochemical characteristics of 120 Salmonella cultures isolated
from chicken samples were also investigated.

The results obtained through this study were summarized as follows ;

1. Among 667,200 chickens of 31 flocks in 17 layer farms and 8 broiler farms, 61,350 chickens of
31 flocks were died with salmonellosis. The death rate of 25 farms varied from 0.1% to
75.0%, and the average death rate was 9.2%.

2. According to etiological agents, fowl typhoid was shown the most predominant outbreak
among the salmonellosis during a year, which accounted for 83.0%26(22/25) of the total case.

3. The serotypes of 120 Salmonella isolates were identified as 7 strains(5.8%) of S pullorum, 10
strains(8.4%6) of S typhimurium and 103 strains(85.8%) of S gallinarum.

4, Most outbreak of fowl typhoid were prevalent on the layer chicken farms(77.3%), and the
summer season{45.5%) also appeared the most hazardous season during the year.

5 It seemed that the Hyline breed(70.6%) was the most susceptible among the layer
chicken breeds, and followed by Isabrown(23.5%), Tetra(5.9%) in order.

6. In layers, 76.4% of fowl typhoid occurred commonly from 14 to 40 weeks including the early
laving peroid, but in broiler farms, all cases was outbreak within first second weeks.

7. All the strains of S pullorum were resistant to lincomycin(Lm), penicillin(Pm), and
steptomycin(Sm), but sensitive to amikacin(Ak), ampicillin(Am), cephalothin(Ce), ciprofloxacin
(Cip), chloramphenicol(Cm), colistin(Co), enrofloxacin(Enr), furazolidone(Fu), gentamicin(Gm),

- 45 -



kanamycin(Km), neomycin(Nm), polymyxin{Po), and teracycline(Tc). All the strains of S

typhimurium were resistant to

Lm(100%), Pm(10096), Po(90%), and Sm(90%), but were

sensitive to Ak, Am, Ce, Cip, Cm, Co, Enr, Fu, Gm, Km, Nm, and Tc.

8. Minimum inhibitory concentration(MIC) of 103 strains of S gullinarum were also evaluated
and their patterns were much more variable than others. All the strains of S gallinarum were
sensitive to Ak, Am, Ce, Cip, Cm, Enr, Fu, Km, and Nm, but resistant to Lm(100%), and
Sm(100%), 99(96.1%) to Co, 83(80.6%) to Pm, and 83(80.6%) to Po, 55(53.4%) to Gm, and

33(32.0%) to Tc.

9. The multiple drug resistance patterns of 120 Salmonella strans were CoLmPmPo Sm
pattern(34.2%), CoGmLmPmPoSmTc(20.8%), CoGmLmPmPoSm(13.3%), CoGmLmSm(7.5%),
LmPmSm(7.5%), LmPm(6.7%), CoLmSmTc(3.3%), CoGmLmSmTc(1.7%6), GmLmSmTc (1.7%),
CoGmLmPoSm(0.1%6), LmPmPo(0.1%6), CoLm Sm(0.1%6), and LmSm(0.196), in order.

Key words : Salmonellosis, Poultry, Epidemiology, Antibiotic susceptibility
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Table 1. Epidemiological properties of outbreak farms in Kyongbuk province from 1998 to 1999

No of _No of No of Drugs Strain
Farm Breed Class total infected total used at .

chicken chicken dead chicken  farms isolated
A Havard Broiler 20,000 1,000 600 enrofloxacin S gallinarum
B Hyline Layer 10,000 100 100  gentamicin S gallinarum
C  Isabrown Layer 25,000 3,000 900 gentamicin S gallinarum
D  Havard Broiler 25,000 2,200 2,200  enrofloxacin S gallinarum
E  Havard Broiler 18,000 6,000 3500  penicillin S gallinarum
F Havard Broiler 21,000 1,000 840 - S typhimurium
G  Hyline Layer 75,000 9,000 1,900 - S gallinarum
H %éﬁé(rfnq) Broiler 8,000 2,000 1,600 enrofloxacin S pullorum
I Isabrown Layer 7,000 200 100 gentamicin S gallinarum
] Hyline Layer 17,000 400 200 gentamicin S gallinarum
K  Hyline Layer 7,500 200 200 gentamicin S gallinarum
.  Hyline Layer 15,000 500 500 - S gallinarum
M  Hyline Layer 21,700 50 30 gentamicin S gallinarum
N  Isabrown Layer 30,000 00 900 apramycin S gallinarum
O  Tetra Layer 20,000 300 200 - S gallinarum
P Hyline Layer 50,000 700 700 - S gallinarum
Q  Hyline Layer 50,000 200 200 apramycin S gallinarum
R  Hyline Layer 6,000 100 20 - S gallinarum
S  Havard Broiler 120,000 5,000 5,000 - S typhimurium
T  Hyline Layer 20,000 3,000 500 gentamicin S gallinarum
U  Havard Broiler 20,000 10,000 10,000 - S gallinarum
V  Hyline Layer 10,000 400 400 gentamicin S gallinarum
W Isabrown Layer 17,000 700 - 700 - S gallinarum
X paned Broller 40,000 30,000 30,000 - S gallinarum
Y  Hyline Layer 14,000 100 60 - S gallinarum
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Table 2. Diagnostic results of submitted chickens from outbreak farms in Kyongbuk province from 1998 to 1999

No of positive / No of tested(%)

Class : —_
Layer Broiler Total -

Fowl typhoid 17/22(71.3) 5/22(22.7) 22/25(83.0)

Pullorum disease 0/0( 0.0 1/1( 100) 1/25( 4.0)

Paratyphoid 0/0( 0.0) 2/2( 100) 2/25( 8.0)

Total 17/25(68.0) 8/25(32.0) 25/25(100)

Table 3. Biochemical properties of 120 cultures of saifmonella isolated from chicken samples

S gallinarum S pullorum S typhimurium

Properties No of No of No of

positive strains(%)  positive strains(%)  positive strains(%)
Motility 00 0(0) 10(8.3)
Urease 0(0) 0O 00)
Indole production o0 0(0) 0w)
H:5 0(0) 0(0) 10¢100)
Methyl red 103(100) 7(100) 10(100)
Ornithine decarboxylase 0(0) 7(100) 10(100)
Adonitol 0(0) 0(0) 0(0)
Cellobiose 0(0) (0] 0(Q)
Dulcitol 103(100) 0(0) 10(100)
Glucose(gas) 00) 7(100) 10(100)
Inositol 0(0) 0(0) 0(0)
Mannitol 103(100) 7(100) 10(100)
Raffinose 00 00 o
Rhamnose 0(0) 7(100) 0
Sucrose 0(0) 0(0) o
Trehalose 103(100) 7(100) 10(100)

d-tartrate 103(100) 0(0) oy
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Table 4. Serotypes of salmonella isolated from chicken samples from Nov 1998 to Nov 1999 in
Kyongbuk province

Serotyl;es - No va salmonella_serotypes isolated from(%) i
identified - Layer " Broiler Total
S pu”orum O O.-O.) - 7(18.0) _ “ __%( 5.8)
S gallinarum 81(100) 22(56.4) 103(85.8)
S typhimurium 0 0.0) N 10(25.6) 10( 84)
Total BL6TS) 925 120(100)

Table 5. Monthly distribution of salmonellosis outbreak at chicken farms in Kyongbuk province

%8 o8 % MAY JUN JUL AUG SEP OCT NOV Total

Month — Nov  DEC  JAN ]
No of 2 1 2 3 2 1 5 3 2 4 5
farms

Percentage 8.0 4.0 8.0 120 80 40 200 120 80 160 100

Table 6. Comparison of seasonal frequency between salmonellosis and fowl typhoid outbreak at
chicken farms in Kyongbuk province

No of positive(%)

Season Spring Summer Autumn Winter Total
(Mar to May) (Jun to Sep) (Oct to Nov) (Dec to Feb)

Salmonellosis 3(12.0) 11(44.0) 8(32.0) 3(12.0) 25(100)

Fowl typhoid 1(45) 10(45.5) 8(36.4) 3(13.6) 22(100)
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Table 7. Comparison of susceptibility among the chicken breeds to the salmonellosis in the Kyongbuk

province
Class Breed No of infected farm Percentage
Hyline 12 706
La Isabrown 4 235
ver Tetra 1 59
Total 17 100
Havard 6 75.0
Broiler Mixed(Semi) 2 25.0
Total 8 100

Table 8. Distribution pattern according to the age of chicken infected with saimoneliosis in the

Kyongbuk province

Class Layer(Weeks) [ Broiler(Days)
Age 14~20 21~30 31~40 subtotal 40~50 >50 Total | <7 7~15
I;IO of | 5 4 4 13 2 2 17 2 6
arms
Percentage 29.4 235 235 76.4 11.8 11.8 100 25.0 7.0
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Table 9. Minimum inhibitory concentration(MIC) of 103 isolates of S gallinarum

Antimicrobial

No of strains inhibited at MIC(gg or unit/m¢)

drugs 1600 800 400 200

100 50 25 125

63 31 16 08 04 02

Ak
Am
Ce
Cip

Pm 61 22
Po 3B 43

Sm 13 42 5
Tc 27 4 2

70 32 1

102

43
70
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80.6%, Gmell 53.4%, Tcoll 32.0%2 WAS Y}
338 =g
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—
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Table 10. Antimicrobial drugs susceptibility of 120 isolates of salmonella species

T i
Ak 7 (100" 10 (100) 103 (100)
Am 7 (100) 10 (100) 103 (100)
Ce 7 (100) 10 (100) 103 (100)
Cip 7 (100) 10 (100 103 (100)
Cm 7 (100) 10 (100) 103 (100)
Co 7 (100) 10 (100) 4 ( 39)
Enr 7 (100) 10 (100) 103 (100)
Fu 7 (100) 10 (100) 103 (100)
Gm 7 (100) 10 (100) 48 (46.6)
Km 7 (100 10 (100 103 (100)
Lm 0( 0 0( 0 0( 0
Nm 7 (100 10 (100 103 (100)
Pm 0( 0 0( 0 20 (19.4)
Po 7 (100) 9 ( 90) 20 (19.4)
Sm 0( 0 9 ( 90) 0( 0
Tc 7 (100) 10 (100) 70 (68t(_)>

* Number and percentage of the microorganisms showing susceptibility to the drugs tested by

agar diffusion method.

Abbreviations : Ak ; Amikacin, Am ; Ampicillin, Ce ; Cephalothin, Cip; Ciprofloxacin Cm ; Chlor-
amphenicol, Co ; Colistin, Enr; Enrofloxacin Fu ; Furazolidone, Gm ; Gentamicin, Km ; Kanamycin

Lm ; Lincomycin,
Teracycline.
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Table 11. Drug resistance patterns of 120 sa/-
monella spp isolates

Resistance patterns Oalorf Percentage
Lm Pm 8 6.7
Lm Sm 1 0.1
Co Lm Sm 1 0.1
Lm Pm Po 1 0.1
Lm Pm Sm 9 75
Co Gm Lm Sm 9 75
Co Lm Sm Tc 4 3.3
Gm Lm Sm Tc 2 1.7
Co Gm Lm Po Sm 1 0.1
Co Gm Lm Sm Tec 2 1.7
Co Lm Pm Po Sm 41 34.2
Co Gm Lm Pm Po Sm 16 13.3
Co Gm Lm Pm Po Sm Tc 25 20.8
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