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Abstract: An attempt was made to isolate Salmonella(S) organisms from a total of 4,587
fecal samples of birds during the period from May 1987 to March 1988, and serotype and
biotypes of the isolates were also investigated,

One hundred and sixty-six Salmonella strains were isolated from 151(3.3%) of 4,587 fecal
samples of birds, and their serotype was all identified as § typhimurium var copenhagen. The
positive samples of S typhimurium var copenhagen were 149 samples(5.1%) in pigeons and 2
samples (0.8%) in aquatic birds. No Salmonella was obtained from ducks, pheasant, and other
birds.

The isolation frequencies of S typhimurium var copenhagen from pigeons varied from 1.1 to
12.8% at 5 parks, it was higher in September and November.

Biotypes of 166 S typhimurium var copenhagen strains isolated from pigeons and aquatic
birds were all biotype 10 according to Brandis' method, and were biotype 25hi (78.3%), 27 hi
(14.5%), 25 fthi (3.6%), 26 bhi (1.8%), 27 bhi (0.6%), 27 hiz (0.6%), and 9 hi (0.6%)
according to Duguid's scheme. Appearance of different biotypes indicated the occurrence of exotic

infection sources on the parks.
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Table 1. Primary and secondary tests of Duguid’s
scheme

Primary tests

D-xylose not fermented in Bitter's medium (Xyl~
or Xyl¥)

meso-Inositol not fermented in peptone water at
37°C (Inl7)

L-~rhamnose not fermented in peptone water (Rha™)
d-Tartrate not utilised (dT~)
m~Tartrate not utilised (mT")
Secondary tests*
b =Non-haemagglutinating (Fim™)
¢ =Non-motile {Fla™)
d =!-Tartrate not utilised (1T")

e =D-xylose not fermented in peptone water
Xyl7)

f =Trehalose not fermented (Tre™)
g =Glycerol not fermented

h =L-rhamnose not fermented in Bitter's medium
though fermented in peptone water (Rha¥)

I =meso-Inositol not fermented at 25°C
j =Gas not produced from glucose

x =No growth without nicotinamide

y =No growth without cysteine

z =No growth without growth factor other than
nicotinamide or cysteine

¥ Strains gave a positive reaction in all secondary
tests were designated subtype a.
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Table 2. Isolation frequency of S typhimurium
var copenhagen in fecal samples of
various birds

No. of No. of No. of

Birds samples samples 9 strains

exnmmed mo]ated molatod
Pigeon 2. 947 149 5.1 1(1‘
Duck 845 0 0 0
Pheasant 336 0 0 0
Agquatic birds® 244 2 0.8 2
Other birds® 215 0 0 0
Total 4,587 151 3.3 166

a, Included goose, swan, crane, pintail, etc.

b, Included peacock, mandarin duck, guinea fowl,
golden pheasant, water cock, silver pheasant,
parrot, parakeet, bantam, and heron.

¢, From each of the 15 fecal samples, two different
biotypes or drug resistant patterns were isolated.

Table 3. Isolation frequency of S typhimurium
var copenhagen from plgeons in 6 parks

No. of

No. of
Park samples positvie “
anmmed samples
Taegu A 840 26 3.1
Pusan B 931 65 7.0
Pusan C 574 7 1.2
Seoul D 390 50 12.8
Seoul E 93 1 1.1
Seoul F 119 0 0
Total 2,947 149 5.1
2 AdAde] EAEYAA #HENE o=le M

845f<t 4 336415 & 4,587 oz F¥ Sal-
monella Bl & WESET SBEEES MEM-E FAED &
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Table 4. Monthly isolation frequencies of S typhimurium var copenhagen from pigeons

Month
Pm-k - - R e o e e e e A . .
87.5 7 11 88.1 3
Tacgu A 10/102%(9.8) 3/138(2.2) 12/171 (7.0) 1/140 (0.7) 0/147(0) 0/142(0)
Pusan B 2/208 (1.0) 2/ 93(2.2) 42/175(24.0) 19/158(12.0) 0/149(0) 0/148(0)
Pusan C 0/ % (0) 0/ 98(0) 2/120 (1.7) 5/ 90 (5.6) 0/106(0) 0/ 70¢0)
Total 12/400 (3.0) 5/329(1.5) 56/466(12.0) 0/360(0)

* No. of positive samples/No. of samples tested.
Figures in parentheses are percentages.

Table 5. Distribution of biotypes according to
Duguid’s and Brandis’ scheme in 166
S typhimurium var copenhagen strains
isolated from pigeons and aquatic birds

Duguid’s scheme

Brandis’
scheme Primary 9% Secondary %
DJtype o type T
25(139) 83.7 hi (130)* 78.3
fhi( 6) 3.6
bhi( 3) 1.8
10(166) 27 (26) 15.7 hi ( 24) 14.5
bhi( 1) 0.6
hiz( D* 0.6
9 (D 0.6 hi (1) 0.6
Figures in parentheses are numbers of positive
strains.
* One strain was isolated from aquatic birds,
respectively.
copenhagen 1668k w1 EHES FEL HEE

Table 59 #+}.

Brandis@h:®te] oA=& Z@itkrt biotype 100 g2
w, Duguid et al’?¢] Fy:(Table 1)o] 93] A = prim-
ary typeol 4] biotype 25 (1394, 83.7%), 27 (26¥k,
15.7%), 9(1#, 0.6%)% 3fo 2, secondary typeol
A] biotype hi (155#, 93.4%), bhi (48, 2.4%), fhi
(6%, 3.6%) 2 hiz(1#, 0.6%)% 4io 2 /p¥i= o
, biotype 25hi (130#:, 78.3%), 27hi (24%, 14.5%),
25thi(6%, 3.6%), 25bhi(3#:, 1.8%), 27bhi(1#4,
0.6%), 27hiz(1#, 0.6%) 2 chi(1¥, 0.6%) 5 7@
o dgpiie w SEsIG. KERFHE 2 £
B2 biotype 25hi 2 27hizol®, kil AZNEAel E
Bete KEBERE Yo S8d kel g ok

g7 9 BEAE W& SHA2- Table 63 o).
A AR A= 3F R o 2 biotype 25hi(244k),

25/388 (6.4) 0/402(0)

Table 6. Distribution of the Duguid’s full biotypes
of 164 S typhimurium var copenhagen stra-
ins isolated from pigeons in 5 parks

park No.of _ Fullbiotype
isolates ocpi o7hi 5hi 26bhi 27bhi Ohi
TaeguA 29 24 2 3
PusanB 72 52 13 3 2 1 1
Pusan C 7 2 5
Seoul D 55 50 4 1

Seoul E 1 1

Total 164 129 24 6 3 1 1

25thi(3#F), 27hi(2HR)7}, %1l BAE & 6/ kR
o 2 biotype 26hi(52#F), 27hi(13%), 25fhi(3#k), 25
bhi(2#), 27bhi(14k) 2 Shi(L) 7, %Il C A& 4]
2 E£Hiie 2 biotype 27hi(58%) 2 25hi(24k) 7},
A& DR A= 3fEEHH o2 biotype 25hi (501,
27hi(4#%) 2 26bhi(1#) 7}, 22l A4 ERREe] 43
1 43 o 52 biotype 26hi(1#E) 7} Z-4i%) 50 el o
v, v ARME biotype 25hiot 27hiz} Eids o) F2
Aghel. g3 4ol 9lo] A biotype 26fhids KA
w2l B4y, biotype 25bhit- 4 UB 2 A1$ DA
[, biotype 27bhigl Shix: il BavRel
uk Sy ks ol o

el BB AAitkiS Table 73+ 2. kb A
s3pfell Al = biotype 25hiz} 5H, 7H, 9H 2 11°9,
biotype 25fhi ¥ 27hiz} 58] Bl o, 41l B
A&l A+ biotype 25hizb 7H, 9 2 11Hd, 27hi
7t 98 2 11 Ael, biotype 25bhi 58 ¢], biotype 25fhi,
27bhi @ 9hizt 9f, %1 CZ2 R A+ biotype 27hi
7} 9ff 9 11Hel, biotype 25hiz} 117 4=} ¢l e},
Ze] s A% D4yl A3 biotype 25hiz} GJ7 % &)

o, biotype 27hiz} 6J1el, biotype 20bhiz} &)<l 43

w7 el 4]
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Table 7. Distribution of the fulk biotypes of 164 8 typhimurium var copenhagen sirains isolated from

pxgcons by month

Month(1987)
Park B N TS T T e e e -
5 9 8 9 11
Tacgu A 25hi (7) 25hi(4) 5h1 (12) 25hi (1)
25fhi(3)
27hi (2)
Pusan B 25bhi(2) 25hi(2) 25hi (34) 25hi(16)
27hi  (8) 27hi (5)
25fthi (3)
27bhi (1)
ohi (1)
Pusan C 27hi  (2) 27hi (3)
25hi (2)
Seoul D 25hi(45) 25hi (5)
27hi (4) 25bhi(1)
Seoul E 25hi (1)

Figures in parentheses are positive strains.
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