SEFME AN R O SRR B R AR

[40)
SE 1 e PRI R D TR R R R 2R

g ¥

PR NS S L S Uy
(BUMOTAT BOE A B B PSR A D JE AR B AR A ITEIT) (T 370-0884  HF 5 15 il o]/ URK KT 935-6)

Effect of radiation decontamination on drug-resistant bacteria
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Summary

More than 80% of food poisoning bacteria such as Salmonella are reported as antibiotic-resistant to at least one type
antibiotic, and more than 50% as resistant to two or more. For the decontamination of food poisoning bacteria in foods, radiation
resistibility on drug-resistant bacteria were investigated compared with drug-sensitive bacteria. Possibility on induction of drug-
resistant mutation by radiation treatment was also investigated. For these studies, type strains of Escherichia coli S2, Salmonella
enteritidis YK-2 and Staphylococcus aureus H12 were used to induce drug-resistant strains with penicillin G. From the study of
radiation sensitivity on the drug-resistant strain induced from E. coli S2, Do value was obtained to be 0.20 kGy compared with
0.25 kGy at parent strain. On S enteritidis YK-2, Dio value was obtained to be 0.14 kGy at drug-resistant strain compared with
0.16 kGy at parent strain. D10 value was also obtained to be 0.15 kGy at drug-resistant strain compared with 0.21 kGy at parent
strain of St. aureus H12. Many isolates of E. coli O157:H7 or other type of E. coli from meats such as beef were resistant to
penicillin G, and looked to be no relationship on radiation resistivities between drug-resistant strains and sensitive strains. On
the study of radiation sensitivity on E. coli S2 at plate agars containing antibiotics, higher survival fractions were obtained at
higher doses compared with normal plate agar. The reason of higher survival fractions at higher doses on plate agar containing
antibiotics should be recovery of high rate of injured cells by the relay of cell division, and drug-resistant strains by mutation are

hardly induced by irradiation.
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Table 1 Growth of drug-resistant strains on plate agars containing different concentration of antibiotics.

Strain Penicillin G Chloramphenicol ~ Streptmycin
10 unit 500 unit 1000 unit 10 mg/L 100 mg/L
E. coli S2 +++ +++ + + +++
S2R +++ +++ +++ +++ +++
S. enteritidis
YK-2 +++ + — + ++
YK-2R +++ +++ +++ +++ ++
St. aureus
Hi2 + - - — ++
H12R +++ - - + S

+-+ ; abundant growth, 4+ ; moderate growth, =+ ; scantly growth,

—+ ; growth or not, — ; not growth
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Fig. 1 Comparative sensitivities of S. enteritidis YK-2 and YK-2R to gamma

irradiation under air-equilibrium.
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Table 2 Resistibility to penicillin G and radiation sensitivities (D) on wild

strains of E. coli.

Isolate

Growth on penicillin G 500 unit

Dy value (kGy)

A4-1

A4-2 (0157 ; H7)
C1 (0157 ; H?)

B4

CL1-2

S2

1ID959 (0157 ; H7)

— 0.06
+++ 0.06
+++ 0.06
+++ 0.23

+ 0.15
+++ 0.26

- 0.12
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Fig. 2 Radiation sensitivities of E. coli S2 on plates of Tryptic soy agar, 5 mg/L of
chloramphenicol agar and 1000 unit of penicillin G agar.

@ : Tryptic soy agar plates,

A 15 mg of chloramphenicol agar plates,

(O 11000 unit of penicillin G agar plates

Table 3 Growth rate of 32 isolates on antibiotics agar plates after irradiation of E. coli

S2 on Tryptic soy agar plates.

Antibiotic agar plate non-irrad. 0.4kGy 0.8kGy
Penicillin G, 500 unit

Incubation for 1 day 100% 100% 100%
Penicillin G, 1000 unit

Incubation for 1 day 25% 87% 94%

Incubation for 2 days 85% 100% 100%
Chloramphenicol, 10mg/L

Incubation for 1 day 3% 6% 16%

Incubation for 2 days 100% 100% 100%

*11 of 16 isolates from 1.2kGy chloramphenicol agar grow at 1000 unit penicillin agar.

72& 24, 11 ¥k 1000 unit TOREFEA D 6 Nz
2, SHRIEBIE L A o2, TOZ X, HUEWE
FAT R T O A7 R A I TR L BT
ZR L7z DIXZRZEFRIZ K B 4 DTl < P
12 & B e ZHEAESh T X TSR RTE A3 M1
LG Ao ZeDBFERLTWEEEDbRS Y,

MR O PAE N3 B IEIE AT ZROMER TS
fEHUCFERE SN D Z WS 2T, WED E. coli 578
BT AN MRS L < AL TW B Z L AVREHh
72 2812, WD E. coli O157:H7 45 Bk bk 73 3511
MRETH 5 Z e idamE LREE Ebhs, KT
72 & DB TIT - 72 FA 1% O ¥ 4 Pseudomonas



SEFME AN R O SRR B R AR

aeruginosa D 7°7 A I FERFEH E. coli (2% L i I
WG Z 5729 ZE3WHEPLDEVEKRIZSH 5
Salmonella & E. coli I TIXHEFNMMET 5 2 3 F D
BAEGEZ B Z L 2mL T3, BNSIE T
7 AR % 47 2 13 R b e SR AR LR O 755943 2
TZEREE £ 55 WTH A D H, 100°C FLE D JEry
MIMECTIE B S S E#D 5317 295 37, 90°C BUF
OMEATREANERT 22 EME S, £72, Lok
A D HEAMREE 2 £ iz & 28U Thof
BIZHERTEZ 8B LZ6ND, —JF, E coli D
113 10C THWRBICHIT 28D 5572099,
WREOBEIZFETH A5, 20T L3 fEHEICH
i3 % i T O BPF DT IE O R LBL A NI T &
5ZLERLTHWAEESIZEDNIS,

BINE OIS B E SRR R L 2 ~ 3kGy T
+or L BbN D09 KIFZE O REER T IS
WHE SR C &5 LR TRETE 2 Z L850
T 5, SEAIVERISIEMPER & O BT T
DRNEI B B A, FEEO B TIEERERE D4
Td O IEMMER & B PICIRE 5 T 5, SR M
B IR LR He B S E 0
FAIFEELPEZW O EE DI, E. coli 0157:H7
RO TR ZE R R D E. coli IZILRFELL 8
Mo DO RMINEET OARBEBRLTNEDTH A
J . EREIZI T B PUEWE EHE R TOAFREN
JEEHIGIIZ ARG 5 7= DIFERETIZL B 8D
T L, M S8 B P E OIF{EIZ X - T
PEIE S, BB OBESER Z D5 Ao 7
2HTHAS7, FFE, BIZEME LK IIZE coli
DR SEIMRIC & B ERERARBEIIRKTE
905%Th D, EOHE TOIEAEA RO
BEZONWEWY, £7-, SEERE L -PiEwE
BB B O 5y bR A U O SEFR M AR & &
Motz Z & SEFMMERAILZ DIZ< W L &R
LT3,

TED

AWFZE TR bR © 5FE & A 7= AR R R
IEBRIZ RSS2 e < o 7z, &2z,
W& H 5 53 Bk S 7z E. coli 5y HiERE TI33EAIRN 4R &

FEMFPERR O B i RSS2 RIS K & B3R 6
B ofze =75, BUHHRIREHC & 2 A28 Fpk
DFFEILRD 5N, PEWESAKTO EE
WCHAFENE L T2 - 723 MIla s ZEREE LRI
Ko THHHBIEAEE LR T Aoz Th A
I

X ®

1) Organic Consumers Association : Tainted, drug-
resistant meat common Studies stir debate on
antibiotic use in livestock.
http://www.organicconsumers.org.

2) C.L.Hoface, et al.: Characterization of antibiotic-
resistant bacteria in rendered animal products,
Avian Dis., 45(4), 953-956 (2001)

3) J. N. Sofos et al: Sources and extent of
microbiological contamination of beef carcasses
in seven United States slaughtering plants, J.
Food Prot., 62(2), 140-145 (1999)

4) IASR : L E 3 T OIRHTH:
http://idsc.nih.go.jp.

5) OriE Hfth g 0 R UBESHIC X % Salmonella
typhimutivm OIHARYUED TR | 2 fig1
24, 12-15 (1989)

6) D% ¥, Harsojo : &R TOKIGH 0157;H7
DIGHERR AR, 2434, 33, 29-32 (1998)

7) DY Yot o s PEARHLME M R Pseudomonas
radiora O U RRIEZ M & AHRIRE A 5 O o]
18, HARRZ LS55, 46(3), 127-135 (1972)

8) PHiE 1y KRR T -4

9) Y. Prachasitthisak, D. Banachi and H. Ito : Shelf
life extension of chicken meat by y -irradiation
and microflora changes, Food Sci. Technol, Int.,
2(4), 242-245 (1996)

10) MTHZE : v — v 78RR ; sifia L
7 KGRI AR BT 2 D2, F15, Feb,,
112-118 (1997)

11) i EEEF, PURE 1 Escherichia coli D % v
iRk K OSSN M & SRR I D0
T, s, 30, 11-16 (1995)



	はじめに
	実験方法
	１．供試菌株
	２．薬剤耐性株の誘導
	３．放射線感受性

	実験結果および考察
	まとめ
	文献

