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Abstract: This paper dealt with the distribution of Shigella spp. on §5 piggeries in Taegu
and Kyungpook during the period from August to October 1987, Isolated Shigella were exami-
ned for serogrouping, antimicrobial drug resistance and detection of R plasmid.

Genetic properties of R plasmid in Shigella have examined to fertility inhibition (Fi) and gel
electrophoresis was performed for the isolation of plasmid DNA.

The results obtained were summarised as followings;

1. Of total 2,978 samples from b5 piggeries, 82 strains (2.8%) of Shigella spp. were isolated
from 82 samples. The isolated strains were identified as S dysenteriae (60 strains), S fAezneri
(20 strains) and S sommei (2 strains).

2. Of the 82 strains examined 67 (95.1%) were resistant to one.or more antibiotics, such as
ampicillin (Am), chloramphenicol (Cm), kanamycin (Km), nalidixic acid (Na), rifampicin
(Rf), streptomycin (Sm), sulfademethoxine (Su), and tetracycline (Tc) and higher resistant
to Su (90.2%), Sm (63.4%) and Tc (63.4%).

3. Of the 78 resistant Shigella strains 26 (33.3%) harbored conjugative R plasmids and the
transfer frequency of Sm (50.0%), Cm(33.3%) resistance was much higher than that of the
other drug resistance.

4. The most common resistant patterns were SmSuTe, Su and AmSmSuTec.

5. Out of the 26 Skigella R plasmids examined for Fi, 14(53.8%) were Fi* and the remain-
der were Fi~.

6. The plasmid DNA profiles in Shigella spp. (9 strains) isolated from pigs were confirmed
as being 2 to 9 fragments by the gel electrophoresis. Their molecular size ranged 2.17 to 87.62
kilobase (Kb). All strains of Shigella spp. consisted in 15,4 Kb plasmids.
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Am, Cm, Km, Sm, Tc (25 pg/ml) =+ Su(200 pg/
ml) & IF3he BERb BRI F AP &
& 2ol WkEES flEed .

Fertility-inhibition (Fi) #8 : Fi ###&+ f; phage
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Plasmid DNA $R : Plasmid DNA fARES =
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lysing solution (0.2N NaOH, 1% SDS) 200 plst
potassium acetate solution (5M potassium acetate 60
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Table 1. Distribution of subgroup of 82 Shigella strains isolated from 5 piggeries

F No. of positive samples Subgroup
arms
. Group A Group B Group C Group D
No. of samples examined (S dysenteriae) (S ﬂeznert) S boydu) (S sonnei)
A 30/712(4.2) 22 8 0 0
B 8/724(1.1) 4 4 0 0
C 18/464(3.9) 14 4 0 0
D 24/788(3.0) 18 4 0 2
E 2/290(0.7) 2 0 0 0
Total 82/2978(2.8) 60 20 0 2

A,B,C : The farm in the vicinity of Taegu.
D,E : The farm in Gyeongbuk.
Figures in parentheses are percentages.

Table 2. Biochemical characteristics es of 82 Shigella Strains isolated from pigs

Shigella Group Shigella Group Shigella Group
A(60)* B(20) D)

Test or Substrate

Sign + - + - + -~
Hydrogen sulfide(TSI) - 0 60 0 20 0 2
Indol (SIM) —/+ 6 54 14 6 0 2
Motility (SIM) - 0 60 0 20 0 2
Methyl red + 60 0 20 0 2 0
Voges-Prokauer —_ 0 60 0 20 0 2
Urease - 0 60 0 20 0 2
Citrate (Simmon’s) — 0 60 0 20 0 2
Lysine decarboxylase — 0 60 0 20 0 2
Malonate utilization — 0 60 0 20 0 2
Phenylalanine deaminase — 0 60 0 20 0 2
Gelatinase — 0 60 0 20 0 2
Sodium acetate - 0 60 8 12 0 2
Gas from glucose - 0 60 0 20 0 2
Acid from
Glucose + 60 0 20 0 2 0
Lactose D 0 60 0 20 2 1}
Salicin - 60 0 20 0 2
Mannitol +/— 0 60 20 0 2 0
Dulcitol D 60 4 16 0 2
Xylose D 20 40 18 0 2
Rhamnose D 4 56 12 2 0
Raffinose D 0 60 4 16 0 2
(  )* : Number of strains.
+/— : Majority of strains positive, some cultures negative.
—/+ : Majority of clutures nagative, some strains positive.

D : Different reactions.
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Table 3. Frequency and transferability of drug

resistance against 82 Shkigella Strains

isolated from pigs

No. of No. of strains

Antimicrobial drugs resistant transferred

strains  resistance
(%) (%)
Sulfadimethoxine (Su) 74(90.2) 2(2.7
Streptomycin (Sm) 52(63.4)  26(50.0)
Tetracycline (Tc) 52(63.4) 12(23.1)
Ampicillin (Am) 16(19.5) 2(12.5)
Chloramphenicol (Cm) 6(7.3) 2(33.3)
Rifampicin (Rf) 6(7.3) —
Kanamycin (Km) 4 4.9) —
Nalidixic acid (Na) 2(2.4) —

gt #FES 1 DNA/Hind B¢ marker® o] &3
o &3t

B R

198748 8AF-H 10A7A kB 2 Bt 5@ &
Fge A 2,9788He] o ¥ ¥ Shigella B2
DEER B DB serogrouping2 Table 154 7o,
% 2,9735H & 828H(2.8%) 0 4 82tke] Shigella BES
o] sl o, REBY B FMEL 0.2~4.2%E
hekalglvh, He ¥ 824k Shigella dysenteriae} 60
¥(73.2%)2 7A wokes S flexnerizt 208k(24.
4%), S sonnei’} 28 (2.4%)% 3, S boydiiv 5=
A &gk RBBB serogroupd FAREE Ewl
AB,C.D BEHol A sl Shigella BEE S dysen-

Table 4. Drug resistance patterns and transferable drug resistance of 82 Shigella Strains isolated from pigs
fi{:sigssta(r)lft to Resistance patterns g&ir?sf gggt?;zsgrs?g:ble gz;i:f::ri% pattern Fi* i
5 Am Cm Km Sm Su 2 Sm Tc -

Am Cm Sm Su Te 2 2 Am Cm Sm Su Tec +
Am Rf Sm Su Te 2 - -
Na Rf Sm Su Tec 2 - —
4 Am Sm Su Tc 8 2 Sm Te =+
Rf Sm Su Te 2 — —
3 Cm Sm Su 2 — —
Km Sm Su 2 -— -
Sm Su Te 28 4 Sm Te —
2 Sm Te +
6 Sm -
6 Sm +
2 Am Su 2 — —
Sm Tc 2 Sm +
Su Te 2 — —
1 Su 18 — —
Te 4 - —
Total 14 78(95.1%) 26(33.3%) 6

Abbreviations: See Table 3.

teriaest S flexnerid ©.@ S sonnei 2Bk DEKB
Ak el AH G ERFESNA =
zakz okt

i SEEs 824 FIES Ak £{BH € m
BB BES A BRE Table 291 o] Shigella
Be] E7# ¢l hydrogen sulfide, motility, Voges-pros-

S dysenterialwt ¥

* Fi: Fertility inhibition.

kauer, urease, malonate, lysine decarboxylase %<l
B 24043, groupd F¥AAHE lactose £ F
& 72 D groupg A stz E A$ B groupd &4
o=, manitol® A groupsl ¥4<l u= Be D group
& FAHol A, =F H{LBHCE Genus Shigellas
ST ¥ BT EEE Shigella AB,C 2 D group 2
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Fig 1. Agarose gel electrophoresis of plasmid DNAs
from Shigella spp. isolated from pigs.
Laees contain: A, A/Hind III; B, S-1; C, S-2; D,
S-3; E, S-4; F, S-5: G, S-6; H, S-7; I, S-8;
J, S-9.
Kb: Kilobase.

BiA i AH&ste o=
et

MR Shigella BEES) FRIMHE L WEEEER
B #iRt Table 35 o, MEE HBEBEES BAE
82Fk P 784K (95.1%)7F {(LEREEA) 1 o] el oo
itk Vel gz ol & WMEE o Su Wl T4k
(90.2%) 2 7} wkor Sm 52#(63.4%), Tc 52#:

B9 serogroupg gl

(63.4%), Am 16#(19.5%), Cm 6#(7.3%), Rf 6
#(7.3%), Km 4%(4.9%) 2 Na 2%(2.4%) 4o
=

T WHEGESAE S Sm LR 52k & 2614 (50.
0%), Cm TH#EE 6% b 28k (33.3%), Tl 52
B o 128R(23.1%) 2 wimy & Kl wd ¥k
ot A2 PHEEEREE oS BRMEC ul8 s
vebukel, 53 Suo) A4 fEdE HBEAEE B
v T EEE L UA vEtes Km, Rf 9 Na fit
PEESS fEHE R plasmidr} Q1A HA gk

SrEEEESl WM TR EREHES 2T &
B Table 494 7o) LM 14 o) Ho ozt it
#e vl AR 82k WHEELS 2T 1430l
on] o] & 568 (71.8%)7F S MiftEol Lok, & Mim
PEE H MR EEC) 328k(57.1%)E 714 w@oked
o] & Sm SuTec it 28% = 7b4 gt it
HE 78tk 3l HEM R plasmids WET BE
261%(33.3%) 7t WS €% =t HAFE HEEHEA
Agsgd e, A9 ¥ SmTe, Sm fHEEEM] 248k
(92.3%) 2 AF-£¢& AAst=z A=, ¢ HAInE
B ke A g%, #E % 2E EHiks
Sm fit#% R plasmidg 2 %3t 1 alct.

R plasmid& 2§38tz Q& 26¥ke] sl Fertility
inhibition (Fi) %S AN HF  14¥%(53.8%) 7
Fitg om 12%%(46.2%)7F Fi~d o,

Plasmid 2#4 e & #H#&St7) 98l o]v] serogroup
o] el Ptk th S dysenteriae Tk, S flexneri 1
B R S sonnei 1ol H3dted BAXE BHR ehd

Thbble 5. Plasmid and drug resistance patterns of Shigella spp. isolated from pig

Strains Drug resistance Fi* Group pg‘s)fni()clfs Size of plasmids (Kb)

S-1 Te¢ Sm Su —_ D 9 87.62, 55.44, 23.10, 15.40, 6.62, 6.16, 3.39,
2,46, 2.17

S-2 Tc Sm Su — B 8 33655, 15.40, 10.78, 6.16, 5.69, 5.24, 3.85,

S-3 Te¢ Su + A 2 15.40, 5.54

S-4 Sm Su + A 2 15.40, 5.54

S-5 Tc¢ Sm Su + A 2 15.40, 5.54

S-6 Te Sm — A 2 15.40, 5.54

S-7 Sm Su + A 4 38.50, 23.10, 15.40, 5.54

S-8 Tc Sm Su + A 4 38.50, 23.10, 15.40, 5.54

S-9 Te¢ Sm Su — A 4 38.50, 23.10, 15.40, 5.54

Abbreviations: See Table 3.
Kb: Kilobase.
Fi: Fertility inhibition.
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plasmid 422} 7] Table 59 2o}, #:3 gk A
ved plasmide] =& 2.17~87.62 Kbo| gl 2w,
plasmid 4 2~9/M & t}e¥stAl vrebsk o (Figure 1).
BN E = S sonneidd S-1 BEitkol A= 9712 plasmid
(<F 87.62, 55.44, 23.10, 15.40, 6.62, 6.16, 3.39,
2.46, 2.17 Kb), S flexneriql S-2 Eigkol A = 879
plasmid(%F 63.75, 15.40, 10.78, 6.16, 5.69, 5.24,
3.85, 3.69 Kb), S dysenteriadl S-3, S-4, S-52 S-6
Bitkol A& 2719 plasmid(F 15.40, 5.54 Kb), S-7,
S-8 2 S-9 FkolAE 4719 plasmid(38.50, 23.10,
15.40, 5.54 Kb)& 2§35tz AU, 8" S fAexneri
9} 8§ sonnei = S dysenteriaed) u]d 2 plasmidE
Bfetm glgles, 15.40Kbel plasmidst Zikel A
TEHer EAstz Y. =¢ S-7, S8 % S-9
B AE 5L S dysenteriaed) S-3, S-4, S-5 2
S-6 E#AA Az A & 29 plasmid(%F
38.50, 23.10Kb) & o B35tz oot Y BEKS
% (S-19 S-3, S-29} S-7)0]1} serogroup? =}o)
o] wtel ¥-§ plasmide] o] 7} = = et

x ¥
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group FAistE Ho|st A AH 2 et o] Aol
SlErke) kel =& o]k AzE v vl AR
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Z o Bihie] HEHEN 2 ELo sas Az
v,

A REEI serogroups] Ffiol YA S dysen-
terige 571 BEH ETFAA ffstz Ao, S

Aexneri 4= NBEEHAA £ Xtz glolA $2rtel
BEF S dysenteriaest S flexnerizt 713 @o] 5
e o gl A2 vy, =3 DERERENAN S
sonnei, EREENA S dysenteriaevto] el 9
o] F|&ZF o W& serogroups] te)s} 1A=z gich

Shigella BEES] #EMEHE] F5te Tanaka 4
2,6881% 8 93.4%7F TcSmSuCmo] =& 2,
Meyer$t Lerman'® 3@#ke] 88%71 MiikE ol L&
€ BEQ o S rtetel A CmSmSuTp
o ¥& kS Jelddz BWEste ek, o149 o
2 @A o] Shigells BHES LAWK &
3] CmTcSmSu 5o Witk Ao ge
Am Fol itk ol #imste AL WAV} Y
v}, o] EEoIAE SmSuTed] & fittEe el
el A AES #HEd KAkl L£AEC] Cmol
At L e deEdgn #@lgste glort o
E®AA 7.3%2 FA etz ok ol & ikt
B A 2o Cmg wlnd o) ALgste AL XK
PRl w8 Holet Atgddoh. W TFE Witk ®Whn
stz 2l Amef Wt oF 20%9 Bl kg ek
Wz gle] ¢eoz Ameo i3 fiftkEe] B/iNE 7154
o] eJAH =z ek, EF Nao} Rio] ksl Bol ek
wa Qle] o & BAWEEA Wl Shigellat§o] Nagt
Rfo] fitthe]l w@el vebvtz e £AES MESD
9} o] K AT fAkskA e

ZEM TR st 2 552 CmTeSmSuAmTp
it Mo) 4458k F 27182 A4 Feoo o] Cm
TeSmSuTp o) 3, #EPE 2824 & CmTcSmSuAm
Ts fttEERo]l 16282 717 Hors tt2o] CmTeSm
Su WHEMERl] 58#S otz Wtz glet

o] Joll Ao} 3ol A&t iz Shigella Bl A& Cm
TeSmSurl 42 5%l o] 49 A 714 g

o2 vevtz vk, o KA SmSuTe Mtk
¥Fo) 282 St wol A7 RAEY #WMESY O
ol 7k glon MHEFERANE w2 dz22d AF
< R e gt

R plasmid A% st HENLE 75.3%, 25°
2 739, %3} o]2= 68%, Tanaka 5V 58% 2
&8s Qich, o] HRAANE WHEE 8% 4 261k
(33.3%)7t R plasmid& A3t o i £AE
o BBt A el ol B Bkl =
& AoladR] ol ShigellaBie) Witk (HiERy SLERE
9] colicin AH4 2} #i{EHEES] colicine] =HE BEMH:
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Fertility inhibition (Fi)e] o3l Yoshikawa$®&
12470 2] Shigella R plasmid & 98.4%7} Fitelz #
&3tz 9o Je & BAMEYL Salmonela BE
A s HBE Fi(96.1~100%)°]# E. colidl A+
Fit7F v & Aoz §ES% 2 I o] K%
A A& 53.8%7} Fit2 Yoshikawa $%9 kA=
wotot E. coli®] & #AHergd et

Tacket 5%} Jamieson 522 Shigella Bl A= 2
~107) AR 2] plasmidE RF3l 2=, Jamieson
S8 Shigellaphiol 4 F-AgFo] 1~70 Megadalton®]
w23 4L plasmids} o ¥-¥o] 2t 8+ 3z, Sansonetti
EB2 virulent® Shigella glA 120Md =719 &
plasmid& 2 %3z glctz |ES vk dd. vt
AA #RESL AHF K Shigella Bl A E-ApFo] 2~
134 Md, plasmid ¥ 2~5/0 @ 61~64Mde]
conjugal R plasmidE Hfslz otz #ER g 9
. o] i A& FFEo] 2.17~87.62 Kbsl plasmid
7t sz gle] o] JamiesonF ¥ B At
9 3. Sansonetti %5} #%%5%] & 120Md 279
plasmide QQAEH R kot S sonnei RS 87.62
o 55.44 Kb, S flexneri kel 63.75Kb, S dysen-
teriae Bt 38.50Kbg plasmidE& #UA &4
Aol A& Az FFH+, plasmid +& 2~ E
‘Tacket 523} Jamieson ¥%¢ Rzt HAlstgd oy
#ZESY HEETE Bk, 53 A RYUEC A
o] HEslz e S flexneri L S sonneist S dy-
senteriae] 93t plasmid 7} ol AAH = Y
L FESgAY. §H o] KA e A7
plasmidst ol H43 #AHd plasmidd A& ¢ A
o1} 15,40 Kb plasmidy= S dysenteriae, S flexneri
S sonnei ZE A QA= Xz Y S dysenteriaec)
A+ 5.54Kb plasmidst %22 A5z o o]F
©] genus-specific =¥ type-specificyr plasmid® *&
HAu gog APELE S 5 oo #AF H
B Wt o) Folxol & Heg AlgH,

# W

10874 SHYE kB 9 B9 5E REHE
QAo g, Shigella WS HMHRE, FHEES] sero-
grouping, FEHMHE 3 fHE R plasmid9 fertility
inhibition (Fi) =&l agarose gel electrophoresisoll
2] % plasmid DNA ##%7 §& AAsd= v &7
e ERES d9ch

1. % 2,9788H b 828H(2.8%) ol A 828k Shigella
Bihic) HEEslg o n, o 52 HEL S dysenteriae’t

6085:(73.2%), S fexneri 208 (24.4%), S sonneiZt 2
¥ (2.4%) K o}

2. ampicillin (Am), chloramphenicol (Cm), kana-
mycin (Km), nalidixicacid (Na), rifampicin (Rf),
streptomycin  (Sm), sulfadimethoxine (Su) ¥ tetra-
cycline (Te)el A3 MBS HBRE 828 F T84
(95.1%)7F itte ebihor, FHGIZE Su(90.2
%, Sm(63.4%), Tc(63.4%)0) w4 E M
vhebd) S et

3. TiiMEEE 78#%: o 264%(33.3%) 71 {#iEH: R plasmid
& 2&en gger, EHAZE Sm(50.0%), Cm
(33.3%) A A Hlad {REZo] &3kt

L, BEHTHEEM S SmSuTe WtiERlo] 2842 714
Batz SufittkRe] 188k, AmSmSuTec fiERic] 8%k
5 ZF 1489 EHEE ehdi gl

5. 26749 R plasmid # 1471 (53.8%)<| R plasmid
7+ Fit@ o,

6. Otk (S dysenteriae. T, S flexneri: 14, S
sonnei. 189 plasmid 27+ 2.17~87.62 Kbo| g o
= plasmid ¢+ 2~970 g < 15.40 Kb9] plasmid}
2 Bkl FE5H 2z 435tz AdH.
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