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Isolation of Escherichia coli that caused diarrhea in 1892 — 1993
Kimiko KAWANO, Nobutoshi JO, Rika YABUOSHI, and Toshitaka YAGI

For the purpose of investigating the distribution of Escherichia coli that cause diarrhea in
Miyazaki Prefecture,we attempted to isolate the E.coli from random samples of diarrhea suffer-
ers, traveler’s diarrhea patients and food poisoning patients in the prefecture in 1992 —1993, And
we also tried to detect the F.coli from cattle which might be the most important reservoir of
verotoxin—produeing F.coli.

As a result, one strain of enterotoxigenic E.coli(ETEC), one strain of verotoxin—producing
E.colifVTEC) and 13 strains of enteropathogenic E.coli(EPEC) were isolated from 133 feces of
the random samples of diarrhea sufferers. Of 13 cases of food poisoning, § were caused by ETEC
and we also isolated 3 cases of ETEC from 5 traveler’s diarrhea patients. While, from 283 cattle,
4 strains of verotoxin (VT)-producing VTEC, 37 strains of stable toxin(ST)- producmg ETEC

and 4 strains of both of VT and ST-producing E.coli were isolated.

Consequently, we considered that enteropathogenic E.coli were distributed in Miyazaki Prefec-

ture, and were important pathogen for diarrhea.

Key words

: Escherichia coli, Enterotoxigenic E.coli,

Verotoxin—producing E.coli, Enteropathogenic E.coli
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ORERRERET 2. FLNoERELERBED
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MEteHE

1992 - 1993 I EIFE A O/NERHB L U CHE
INTBAETHBEE 1336, BHRTETHEEE
56, BLUEHAhEI3EATOREELMEEL,
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1. 1992 — 19935 D FHIFHEKIBEE O HRI
BhETIII3EHD 3 EHNETECICL 5 5D TH
D, FBIRITETRES S 2T 3N SETECH
Ml sz, SR TRESE 13380503, ETEC 1 #,
VTEC 1 ¥, EPECI3BM R 3Nz (Tablel) |

Table1. lsolation of enteropathogenic E.coli
(1992-1893 )

Group food Traveler's Sporadic
poisoning diarrhea diarrhea
13 events 5 Samples 133 Samples
ETEC 3 3 1
VIEC 0 0 1+ (1)
EIEC 0 0 0
EPEC 0 0 13

% Bacterial pathogen wasn' t be isolated. VIEC infection was
confirmed by serological test (Tokyo Metropolitan Research
Laboratory of Public Health).

2. Eh oD TRRERBGE DS HE
HIZOWTIREBNEY 2830 SN0 ER

(VT)EEHE. coli 4 ¥k, STEEAE. coli 3T#k, VT LSTD

BAEEET BE. coli N TSI N7z (Table2) |

Table2. E.coli isolates from cattle

Number of cattle 283
Number of strains 4
producing VT only

Number of strains 7
producing VT and ST

Number of strains 37
producing ST only

8. ABLUHENOSEESNI-VTECKHODHR

AL BRI VTECOREN L IMER TH 50157 -
HT7T&d-1eh, SEFN S OMBE ORI
Ihilh-te. SHBEDOS> 5, ADOVTECEMNS
S DEES N BMIERIZ015T:H-DA T, AD oM
SINELVWMNEHOLONBN -T2, Fz, S D
VTELEDT / 11OBMNVT & FIIcSTpaEE LT
W(Table3) .

Table3. Characteristics of VTEC isolates
from people with diarrhea and cattle

Origine Serotype No. of strains Toxin

Human 0157:H7 1 VT2

Cattle 08:H10 1 VT1
015:H-% 1 VT2
0126:H4 1 VT2
0126:H21 1 VT2
0136:H12 1 VT14-5Tp
0136:H16 2 VT1+STp
0157:H- 1 VT1+STp
0167:HUT##% 3 VT1+STp

¥ : Non-motile, #% ; Uniypahle

4. ANBLUHEI OHHESNI:ETECH RO

ETECH Bk 12 Table 4 TR L. ASEE
BT, 06:H16 (ST+L T @) |, 0169:H41(STEA)
DENESERoN. £/, BREEDICHEER
FERFCThaA~OBEELERNT L& 25,
Nol @06 :H 16 @ B A Colonization factor antigen
(CFA)/IIAFHEDZ L0, HA/ Y — Vit X D RE N

UL LIhD R OBEBERF IR TE LS - 7.

—%, ORI NTSTREEAL, MERIZE
BEIC AN SRSOERERDTTANS &L
DS NAETECIER & —FH 3 5D, 015:H-&
0159:H-7213 T, #hizADETECE 3R 3 MR D
bDTH-t, FLINEFTHEPHEOTHIRERRE L L
THESNABEOIEE & A HEOSHkIZ—3Ed,
S S PHROETECOEERFTH 2 K99, KBS,
BTP bLEETH » 7« (HIRPUIEER)  #E-T
SESEEL 72 DETECERIZ, HENCEREEET S
DAPEZICTHAT ZECITENE DD RETH B,

Table4. Characteristics of ETEC isolates
from people with diarrhea and cattle

1. Isolates from people

No.  Seroiype Origine Toxin CFA%
1 06:H16 Food poisoning ST+LT  CFA/II
2 06:Hi6 Food poisoning ST-+LT
3 06:H16 Food poisoning ST+LT
4  025:H42  Food poisoning ST
5 0115:H42 Food poisoning ST
g 0169:H41  Traveler’s diarrhea ST
7 0169:H41  Food poisoning ST
8 0169:H41  Food poisoning 5T
9 OUT:H10  Traveler’'s diarrhea ST

10 OUT: HUT Food poisening LT

% CFA was determined by HA patterns.



2. lsolates from cattle

No. of . No of
BELebyPe strains ferolyoe strains
(ST] 028ac or
01:H27 1 0136:H- 1
01 :HUT 1 OUT:H2 3
015:H16 5 OUT:HT 1
015:H- 1 0UT:Hi6 1
018:H2 1 OUT:H27 . 1
025:HUT 1 QUT:RHUT 5
026:HUT 1
0119:H28 1 (ST+VT)
0136:H16 2 0136:H12 1
0142:HUT 3 0136:H16 2
0159:H28 1 0157:H- 1
0159:H- 1 0167:HUT 3
0112 or
0144:H7 2

5. AMGEFRIERED S5 S N EPECKIZ DL
T ;

AR TREEE D 58S N /-EPECE#4 Table
5ITR Uiz, &R & LCid 018, 086a, 0111, 0126,
012878 EBH STV 4. FERTFIHERTEIIV
FeOMBERIFABRO S THREL TV A, BRER,
DTHIRREDORIPRI A% 2 2 & THBEOR
EORERBE L EZBZAIC{ WAl b H -z, BRRIICITR
BRFORMNIUBETHAS LEbN S,

Pk &3z, THEERBEIZ, AdhE 8%T
HIE, BARITEZ LD E LMoY S 3. &
FRREN S b BN ERIZVTEC,ETE CEAS 5 Bl &
N2EITHB, 2hill, FESBENANELRLT
AR ETNE S DD R OREGES S & 25 TH B,
ZOW, HREANEHC, AOHGOIE~ESL
BRTEZMINEEL B S5, SEBROEEMET
T, EFHIIOWTHEBEALRETE -7 &
DI EIDVWTIIERDOPETHA 9.

Table5. Serotype of EPEC isolates from
people with diarrhea

Serotype No. of strains

018:H7
018:H12
018:H-
086a:H27
086a:
01114
0126;
0128:
0128:

el = B B T o RIS N,

it F=3
BREMEARE LT X o kil MNe R BB ek,
BENANRESRE, ERHHEMSREE VY5
EIEZEK, 25U ERSRFEEREFTOERICES
Wiz LEd. 1, VTECOMBENEE % LT\
Eofaighy, BEGEPEE XS - e RE#E
B REEBRE I+ PCRICOWT D5 2750 -
ENL TR R — R e s - LE T
@
1) BAAE R A RS | SR
R REREERNTESE = 2 7V, B TRhEE
WHFEFTm S, 1991.
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An Epidemic of Acute Hemorrhagic Conjunctivitis(AHC) in Miyazaki Prefecture, in 1993,

Syuji YOSHINO, Seigo YAMAMOTO, Kyoko OHURA, Koushichirou MIYQSHI,
Rika YABUOSHI, Toshitaka YAGI, Kazumichi HARADA, and Tatsuya YAMANAKA

From September to December 1993, an epidemic of acute hemorrhagic conjunctivitis( AHC)
caused by coxsackievirus A24 variant(CAZ24v)occurred in Miyazaki Prefecture. Four sentinel eye
clinics notified the 468 cases to the Miyazaki Prefectural surveillance center in 1993, This report
will present the results of virological and serological investigations of the epidemic.

Conjunctival swabs were collected from 37 AHC patients and paired sera were collected from 19
AHC patients at the Miyazaki Chuo Eye Clinic. Paired sera were examined by neutralizing tests
on each representative strain of CA24v(EH24/70, Chiba/89, and Miyazaki/93) , In addition, pre—
epidemic sera collected from 240 healthy residents of Miyazaki City were examined for neutrali-
zation antibodies to EH 24/70 and Miyvazaki/93.

Of all the viruses isolated, 29 strains and I strain were identified as CA24v and Adenovirus type
3 respectively. CAZ4v were isolated most frequently in RD—188 cells, followed by Hel.a and
HEL cells. Of the 19 paired sera, 5 showed fourfold or greater rise in neutralizing antibody titers
against the CA24v. Of the total pre—epidemic sera surveyed, 3 (1, 2%)were positive to Miyazaki/

93 and only 1(0, 4%)was positive to EH24/70,

These results showed that this epidemic was caused by CA24v.

Key words : acute hemorrhagic conjunctivitis, AHC,coxsackievirus A24 variant, CA24v

X C&Ic

SR ES © Acute Hemorrhagic Con-
junctivitis(AHC) 2 Z DEZPRTEIICHIHE L
IO TRWVERYO®, BBICHEL, BF BRE
HhM - TRETHEE S TIRESETH 3. OB
KR, FCZyFuvA Vv ATOREV) a7
YoF—UA4 VZAURERKR(CA2V)D 2 DD
ANV E>TRIBZENMONTED, FHETIH
EVT0H197T14Elz, CA24 v f)*‘l%ﬁﬁﬂ:%ﬂ"gnﬁ&bf
SEEIhTWA, F, IhoovAVRICERT S
AHCIZ, 757/ U4 NVREIZ LS HIM%EH - 75T
W AR5 9s - Epidemic Keratoconjunctivitis(EKC)
EEERBICERI D ZId LW EWVWS T E b, TS

A=Y =77, AL THEZEOBSSRRE
H—=RA 5 AL B EERROEE, HEAKRHO
BEEENERINTHAY 2,

1993FF O EREBRYE Y — N1 5 » AERICL B
&, BR4AOOBRMESL SHE SN BEHIT 468
ZIZDIRY, FEWMBITIRIS~I9F NSEDOYMEL &
EDTWVAE(Table. 1) |, 7, BFETIZBENI
FEDRNC 4 ~ 5 FORITHEE - TV ED(Fig. 1) ,
SEOFITIZENICATHIRITEBRICBRE I
FITTdH - 12,

e i3, SHORRITCAHCOBEIT A DIRBRE
LSOV D, 20BkDCA24v 25EEL, 37T2DH B
1940 58 BN R T IME % WV TCA2 v OB
THBEH24 /70, TEETHEES N 7zChiba/89,

WY A VZH B EHEETT COEEEER UERDRmEEE T RER AT



4 E DRITTHEE U 7o Miyazaki/ 93D & 5 ik 1o 4
T2 PRI OB AT - 72, X SICFRTRIOMmE

eye clinics in Miyazaki, 1993

2408 % \WTCA24 v 239 2 hibi R E R iR &
HEL-OTREST 3.

Table1 Age distribution of acute hemorrhagic conjunctivitis patients reported by sentinel

(National epidemiological surveillance of infectious diseases) I

Age group
(years) Number of cases(%)
0~ 4 12 (2.6)
5~ 9 15 (3.2)
10~14 45  (9.6)
15~19 223 (47.6)
20~29 36 (1.7)
30~39 26 (5.6)
40~49 76 (16.2)
20~59 20 (4.3)
60~ 15 (3.2)
Total 468
;1007 .
g 94EH24/70/Singapore *
5 A J670/71/Japan **
2 80+
ol
% €A24V/85/Okinawa CA24v/89/Chiba
= \/
Q 607 :
&
g
= EV70 9 CA24v
2
'::
o -
_’?g 207
£
=3
Z.
04— g Pt s 1 . T T
81 82 83 84 85 86 87 88 89 90 91 92 93
Fig.1 Weekly reported cases of AHC(Acute Hemorrhagic Conjunctivitis)
per reporting clinic, Miyazaki, 1981— 1993
<J:Suspectable virus type
«:Major virus type isolated in each outbreak
#:Prototype strain:Coxsackie A virus 24 variant
#x:Prototype strain:Enterovirus 70
M ERE BERBEHEEE T -80°CIZBREL, Ml Vortex
THRMER LU TER L/
1 A58k 2) #uka
1) SEEsts SEECGER L7cMiBaid 4, & K% & LTRD-18

HRERE IR A C VIR Z S BEE & L, Bkt
1 %fetal calf serumfiiEagle’s MEM (H 7k &)
KRZv Yy, RPLTZ bed Y rasnFhn10008
£, 1000y / mOEETMZ 2 bDER W, %12,

S, HEL, HeLa, Hep 2, # V% & LT Vero, GMK,
BGM, MA 104Dzt 8 FEERE RV, #E3, #%ikd 3
LOITEVEREARLUZRD-18S DA% 2.

183, MO L LT, Bagle’s MEM (A



BI) o=V v, A PLT s vEERENR
1008447, 1007 / mimZ 7z bDIZ10%H B2 5 %
D& Tletal calf serumZMA 7z bDEH, #iH
i E LT R oz 1 % 084 Tletal calf seru
m ZMA7: bDEHWT:.
3) SEEAE:

SEICBELTI, %1707V — b THERE
LB 1 welld 72025 | Fo0EA2EE L,
36°CL THRE R, HEREHA 1004 1 $2MZ CO,
AvFaR—F—T1LEMEEL:. 1h, EEEREE
233CE36°CO 2 BIICREL, MBEEFTHTLTS
e A T, (Fig. 2)

Clinical specimens(conjunctiv;tl swabs)

Store at-80°C until inoculation

Inoculation to cell:254 1 /well «—
Adsorption at 36°C for 40 minutes

Adding maintenance medium : 100 & 1 /well

UOTJB[OSTox

Incubation at 36°C or 33°C in CO. incubator

Observation for a week

/\

- CPE(+) CPE(—)

Freezing and thawing : 3times
|

Harvest of virus

Identification
Fig.2 Method for isolation of CA24 v

4) FEHE

SEEL oI A WV ADRSER <A 7 nikic L 2R
BRTiT-7c. RERORME S UCEL P HENE
FrOBRBEMEEL D AEWEWIEVT0, CA24 v
X9 B PR MR 20U I/ R L e b2 A
W, R A VR EERC 100TCIDs /25 1 1 12 FR
LTHW ..

2 N7 IMFOPFIFEmRIE
BEDOHHNE SN I219Z 0T MLED HRIT 4

ZRIE LTz, S SHERS T4 BICHFRL, 56°C
303 FINIEL R, HERRREMT40064% % T 2 15 PEBR AR
L, THIZ 100TCID, /250 L izZFIR Lz BT o1
WR%ZEMA, 36°C 1 ERHMT 2 <A 7 0k TiT- 7.
56, PHAEfEzRET 28I, SEOHTNEV
ML B DTN EAFHT 37 DIZEVTIDE
EHTHB I 670/ TLINT 3 MiE A2 RE L 7.
Ffe, 1970y VA R— IV THEBINTZCAZAV D
BEETHAEH2 /70, 189FEFETHBEI N
Chiba/8912349 2 [iEHuAMEAY, Miyazaki/931z%t3
DI E ENL GVWENHEZNEABZTIDIZ, O
IR A PRI A Z N EhAIE Lz b,
BRI, 4%k GEMEEFRL, REPIRRE
EFICEEEBLTAF VNI~ EH O
Plaqueitic X A#li{tZ 3 Eff~-Tor/ o~V ¥ L1
DA NWAER W, '
3 WRATHTIE O AR RIE

19924 5199345 6 H & TORITRNC BT TR
WaIni-@BEAOMBEB WS, I 0FH 5603
F TS T EIBAOKTH>ED, 5 240K OWTE
H24 / 70, Miyazaki/93D &I X9 2 rhfIHi i %
ThEhAEL. EHICEL, $98msgeiss
T 4 BE/RR L THRAREERE(R 7 ) —=v )
U, B#EZER USSR 2 ERBEFRL T
TR LU b, PRRABTEE IINEC X 2GR

- BUSEEBL, 8fELIEED - ThiIB G & L

ol

¥ #

1 SEER U REERSER

A0k VB S N, hARIEBOFER, 20¥kHCA24
vT, 1Bk Adeno3 B TH -7, CA24 v HEEBM
AITHEVWSDIRIBETZ YT VAEEDC
PENERETE, Y4 VRO 1 ogTCID,,/25 1
1T10 0 ~107"Th-te. i, DEEINECA
240vo5 b, | BAEUANICHBESCPEAREATE 2
C e L UTMaSE A kY 2 L RD-18S
PR EBRZEHNEL, KW THeLa, HELE S X, +
VRO IR O - 2. £7/-CPEIZ33°C
L0 BCOANRCBRI N 158, RIEDIF
RECEAL T, 4H1~2RBOLONIEEAET
Hotdt, HBOHREOBRENS RSN .
(Table. 2)



Table2 Isolation of viruses from patients with acute hemorrhagic conjunctivitis
in Miyazaki prefecture, 1993

The date of Days after
Patient (Age, sex) . Virus isolation TCIDs.(log)
sample correction onset
1. MK (16y, M 29/ 9/93 2 CA24v : -5.5
2. T.A  (16y, M) 29/ 9/93 2 CA24v -5.5
3. K.§ (15y, F) 29/ 9/93 1 CA24v ~5.5
4, DT (1Ty, M 30/ 9/93 UK CA24v -6
5. S.A (16y, F) 1/10/93 1 CA24v -6
6. M. (16y, W 30/ 9/93 1K CA24v 5,5
7. MO (16y, F) 29/ 9/93 3 CA24v -6
8. MM (15y, W 30/ 9/93 UK CA24v -6
9. T.0 (15y, W) 30/ 9/93 UK N.D. -6
10.  S.1 7y, B 30/ 9/93 UK CA24v - -6
11. T.N (18y, M) 1/10/93 UK CA24v -6
12.  T.A A7y, W 1/10/93 2 CA24v -5.5
13. MN 17y, B) 1/10/93 UK N. D,
14. KT (18y, M) 1/10/93 1 CA24v -6
15. T.M (12y, B 30/ 9/93 1 N. D,
16, T.T (14y, W 30/ 9/93 1 CA24v -5
17. MM 17y, ) 30/ 9/93 g CA24v -6
18. K.Y 17y, W 1/10/93 1 CA24v -
19. LK (66y, F) 25/ 9/93 6 CA24v -5
20, T.I (16y, W 30/ 9/93 UK CA24v -5, 5
21, Y.H (39y, F) 2/10/93 2 CA24v -5, 5
22,  S.H (16y, F) 2/10/93 1 CA24v -5.5
23. S.K 17y, W 2/10/93 1 CA24v -5.5
24.  K.§  (39y, B) 2/10/93 UK CA24v -6.5
25. K.S 17y, W 2/10/93 1 CA24v -5.5
26, T.U 17y, W 2/10/93 2 CA24v o
27.  N.K (18y, F) 1/10/93 o1 CA24v -5.5
28. AH (19y, B 2/10/93 2 CA24v ~5. 5§
29. M.T 19y, B 2/10/93 2 N. D.
30. N.H (58y, F) 2/11/93 2 N, D.
3. B.K (38y, M 8/11/93 3 N. D.
32,  K.S 20y, B) 8/11/93 2 CA24v -5.5
33. T.H (17y, B 8/11/93 2 CA24y -6
34. T.H (19y, F) 10/11/93 1 CA24v -6
35, T.I (15y, M) 22/11/93 2 CA24v -6
36, J. 1 (45y, F) 24/11/93 2 N. D.
37. K.K 384y, W) 4/ 1/94 5 Adeno3 -3

UK : unknown N.D.: not detected



2 CA24vizxd 27 MiEGFkM DN - Fo. BERbE & TERTRERLTZIRDS

19205 5 5 ZTHIFIMO LRERY, 2055 1 NS - TS, BlERS 2 i TIEbR & ISR & RS
ZRIANVAIPSBETES, MBEENIZOACA2 Y TH2Z~4EDENRD SN, (Table. 3)
OREAEETE /.. B 4ERAKGO LB IZED

Table3 Neutralization antibody titer of patients with acute hemorrhagic conjunctivitis
against J 670 /71, EH24 /70, Chiba/89 and Miyazaki/93 in Miyazaki prefecture, 1993

Neutralizing antibody

Patient Virus Days after ) ,
Kie 0 ' titer against

No. Leolation, ooyt J670/71* EH24/70** Chiba/89 Miyazaki/93
2. 16 M CA24y 2 4 <4 <4 < 4
16 4 16 16 32
3. 15 F CAZ24vy 1 <4 <4 <4 <4
7 <4 < 4 <4 <4
6. 16 M CA24v UK <4 < 4 <4 < 4
_ - <4 < 4 <4 <4
T. 16 F CAZ4v 3 <4 <4 <4 <4
93 <4 16 64 64
8. 15 M CA24y UK 4 <4 <4 <4
= 4 <4 <4 <4
9, 15 M N. D. UK <4 <4 <4 <4
: -~ <4 <4 <4 <4
10, 17 F CA24v UK <4 <4 <4 <4
- <4 <4 <4 <4
14, 18 M CA24v 1 <4 < 4 <4 <4
9 <4 <t <4 <4
16, 14 M CA24v 1 <4 <4 <4 <A
10 <4 <4 <4 <4
18. 17 M CA24v 1 <4 <t <4 <4
8 <4 < 4 <4 <4
19, 66 F CA24v 6 <4 <4 <4 <4

20 <4 <4 4 8

23. L7 M CAZ4v 1 <4 <4 <4 <4
8 <4 <4 <4 < 4
24, 39 F CA24v UK <4 <4 < 4 <4
- <4 <4 <4 <4
27. 18 F CA24y 1 <4 < 4 <4 <4
15 < 4 <4 <4 <4
28, 19 F CA24v 2 < 4 <4 <4 <4
13 <4 <4 <4 <4
33. 17 F CA24v UK < 4 <4 <4 <4
- <4 <4 <4 <4
35. 15 M CA24v -2 <4 < 4 <4 <4
18 < 4 64 256 128
36, 45 F N. D, 2 4 <4 <4 <4
16 4 128 256 256
31. 34 M Adeno3 5 <4 <4 <4 < 4
14 < 4 <4 <4 <4

UK : unknown N.D.: not detected
*: Prototype strain:Enterovirus 70 ,
#x: Prototype strain:Coxsackie A virus 24 variant



3 EVT0IzxX9 A lni#Eidim

194D 5 b AR CEEINE chitkiio k7%
BOHDIIOIN- 12Dy, 3 ZDOBEE THIMEIC 4
EREOETAEER T bDHH - 72, (Table. 3)

4 FATHIOMBPFFEEA R

EH24 /7012539 2 HuikBE# 12 1 / 2404 (0, 4%),
Miyazaki/931Zx 9" 2 ik tk# 13 3 / 240 (1. 3%)
T&H -7z, (Table. 4)

Table4 The number and rate of neutralizing antibody positives in
healthy residents of Miyazaki City

(Pre—epidemic sera)

Number

Number of positives(%)against

Age group
(vears) of samples — puo, 00 Miyazaki/93
0~ 9 40 0(-) 0(-)
10~19 40 0(-) 0(-)
20~29 40 0(-) 1€0.4)
30~ 39 40 0(-) 0(-)
40~49 40 - 0(-) 0(-)
50~60 40 1€0. 4) 2(0.8)
Total 240 10. 4) | 3(1.2)
o = NhdbOEBbLNE, b, SEEERMWICAHCE

19934EFIHR TR 3 RV ITHRIT L7 AHCO#
WY A IVRIZCAZAV THEZ ENPEONERD, &
TRIOMFE THIITERERIMBEN T E0 D, FKITD
THINT TR EN - TR bD EBDNE, T2,
SESBEIN/-CA24 v IZRD-18 Sl B VRS
HZ2R L, EVTON 1980 R IT IR I RINICATH
SEEINTORVWDICHN, HBWAEICHEET 3
ENTE, i, RTMBICE 350D S OB%E
THEEDOHWITNEVINC L B3 LD TR -7 2 &
DFEER &S N, EVT0Izst U TESURE AR T b D138
EDEVTIc & 2 AHCRITOBET A EHEAIZ N 3,
1536, CA2 v I 3 RT O EHL G LR A
BDIZbDIFOTN5HICT EF, CA2 v DIEA,
R 1 ELATHPRIPEOBRH S NWEN T &0 3
CENGY, MKOREEHALETHIZERRHD
FROBTREED D 0, BEEROBHMEAEIEL
WZ EEREZ B EERY A IVADREIZIEY A VRS
BEDLETH B & Bbhte.

CA2Av 3D A VA ERKE, EENXME DR
CoTVBIEDPHIONTEDY O O D8 | 4hostEm)
DUAINVRE, SEISEEINI YA INVZEDRITRT
MATURMER CHBRERICEN S - 722 &1, BE
DUAIWVAPERLTOBAEeMEAERE L TED, 1
BREFEEITOBIE, SREONEMAEHEH Y 2 0E

BWSNITT 5 04 VR 3 BN | PSS N
B, T T IAIVAGSEEDEET D B 10\
RERKTTREE LS D, EEOSLETHS.
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Determination of Amprolium and Halofuginone in Chicken Eggs by
High Performance Liquid Chromatography

Yuzo YAMAMOTO, Kazunori ONO, Taeko KOSAKA, and Osamu TAKEDA

An analytical method was studied for the determination of amprolium (APL) and halofuginone
(HFN) in chicken eggs using solid —phase extraction and high performance liquid chromatography.

APL and HFN were extracted with acetonitrile, followed by the pretreatment procedure using
solid—phase extraction. J.T.Baker spe Column Alumina Neutral was suitable for the clean—up
procedure of APL and HFN in chicken eggs, and enabled the separation of two drugs from inter-
fering peaks The chromatography was performed on an Inertsil ODS-2 column with a mobile
phase consisting acetonitrile—Mecllvaine buffer (pH 3,4) containing 0, 01M sodium101-lauryl-
sulfate (42:58) . The recoveries of APL and HFN in chicken eggs at the level of 0, 5ug/g was
85,5 2. 4%(n=5) and 54 6 3. 4%(n=5) . |
Key words : amprolium ; halofuginoné ; solid—phase extraction ; high performance liguid

chromatography
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Fig. 1. Chemical structure of amprolium and
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Fig. 2. Absorption spectra of amprolium and
halofuginone
--- amprolium ; ——halofuginone
(each drug 20 ¢ g/mf mobile phase)
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Mcllvaine buffer in the mobile phase on
capacity factors(k') of amprolium and
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Table 1.
Applied with 90% Acetonitrite '

Comparison of Solid—Phase Extraction Cartridges for Amprolium and Halofuginone

. Recovery(%) .
Cartridge Added(u g) 1st Fraction 2nd Fraction
Amprolium Halofuginone Amprolium Halofuginone
Bond Elut Alumina N 2.5 97.0 70.0 0 0
Sep-Pak Alumina N 2.5 92.7 41.3 0 0
Baker Alumina N 98.5 84.0 0 0

2.5

1st Fraction:eluted with 90% acetonitrile 15 mf
2 nd Fraction:eluted with 80% acetonitrile 10 mf

2.
&t
1) BEiEEA— MY v VA S LD kBIRE

BINCAPL HFNZZmML, EET A&, HmE
IWENMEL, E52ENKRELBZ0E, HEHOK
ERRFTATHEDTREBVWNEEZ, BEEMHH
HA—=bMY o VIREBIY—2F o TORNZIT- 12,
B 5 13, BEMROYIVT > FIEOARTERE
EBTARICH-T, TVIFNAI—-PYwVEH
WA EIZXOFRBIV—-vF v THRELNRS
CEAEHELTVWAIEND, AT, Bond Elut
Alumina N, Sep—Pak Alumina N} {fBaker
Alumina NO 3BOT7NVIFNA—MY w VEHW,
HE#ET L.

9, IhoDAh— MY v YN S LICAPLHFN
FheEh2.5ug % 7EP=FYNVEnP) 27
FS54L, V% TEb=bYNV10mL 80% 7 &=t
U V10ml CHH U 7R R % Table 11257, Sep—Pak
Alumina NTIRHFNZ+2BIRTELMh-72. &

EHEMHA—~ M) w DIk B2 ) -Vt TOR

7z, Bond Elut Alumina N & Baker Alumina NiZ,
AP LOBEINRICEWTHEREBERAONIEN 72D
DD, Baker Alumina NOFNWHFNOD & O [EIILERN
Bohi.

L, FRISAAhicBREZE I E/CAPLE
HFNZ7 & b= P THERSE, AL 3@OT
WIFNA—PY 9 VT TS5 4 SEZDEIREL
B L7:(Table 2) . 91bb, X275 X3k
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Table 2. Comparison of Solid—Phase Extraction Cartridges for Amprolium and Halofuginone

Applied with Acetonitrile

Recovery(%)

Cartridge Added(x ) 1st Fraction 2nd Praction 3rd Fraction
Awprolium Halofuginone  Amprolium Halofuginone  Amprolium Halofuginone
Bond Elut Alumina N 2.5 6.4 0 62.9 55.7 L7 0
Sep-Pak Alumina N 2.5 0 0 46.2 310 0 2.0
Baker Alumina N 2.5 0 0 74.2 69.9 0

1 st Fraction:eluted with acetonitrile 16 nf
2 nd Fraction:eluted with 95% acetonitrile 10 mé
3 rd Fraction:eluted with 90% acetonitrile 10 mf



Table 3. Comparison of Solveht for Dissolution and Application to Solid—Phase Cartridge for

Amprolium and Halofuginone

Recovery(%)
Solvent Added(r g) 1st Fraction 2nd Fraction 3rd Fraction
Awprolium Halofuginone  Amprolium Halofuginone  Amprolium Halofuginone
Bthanol 25 54,3 83,1 6.6 3.9 0 0
Acetonitrile 2.5 0 0 73.2 TL 1 0 0
Acetone 2.5 0 0 65. 3 62.8 0 0
2-Propanol 2:5 0 3.9 26.9 62.9 0 0
Dichloromethane 2.5 0 0 12, 4 6.6 0 0
Chlorofrom 2.5 0 0 3.4 3.5 0 0
Ethyl Acetate 25 0 0 0 1.3 0 0

1 st Fraction:eluted with each solvent for dissolution and application 20 mf

2 nd Fraction:eluted with 95% acetonitrile 10 nf
3 rd Fraction:eluted with 90% acetonitrile 10 né
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Fig.5. High performance liquid chromatograms of amprolium and halofuginone standard and

extract of chicken eggs

(1): stndards (50 ng each of amprolium (APL) and halofuginone (HFN))
(2) : extracts of chicken eggs [(spiked with 2.5 ¢g/5g of APL and HFN)
after clean—up by J.T.Baker spe column Alumina Neutral
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A Simple Method for Pesticide Residue Estimation in Beef,

Using a Solid—phase Extraction Minicolumn Cartridge

Kazunori ONO, Yuzo YAMAMOTO, Taeko KOSAKA, and Osamu TAKEDA

A simple method for simultaneous analysis of 8 items of organochlorine pesticides in the meat

sample(beef) was presented. This is a method for screening. The investigated pesticides, which

are controlled under hygiene regulations in Japan, were Heptachlor, Heptachlorepoxide, Aldrin,

Dieldrin, p,p’-DDD, p,p’~DDE, p,p’-DDT. In addition, chlorpyrifos was also selected for

investigation. The samples were mixed and homogenized in acetonitrile with Sodium Sulfate

(Anhydrous). The Pesticides were extracted with acetonitrile. Commercial solid—phase extraction
cartridges, Bond Elute Certify ™ and Sep-Pak® Plus Cartridge Florisil purified acetonitrile

extract of beef relatively effectively. Each test solution was separated on a DB—17 column (0,25

mml.D. X 30m) and detected with a gaschromatograph—electron capture detector. We used this

approach to attain more rapid analysis—time, but the analysis still took 45 minutes. The recov-

eries from beef fortified with the 8 compounds at the level of 0.1 ug/g ranged from 74(Aldrin) to

88(Heptachlorepoxide and p,p’—~DDE)%.

key words : pesticide, solid—phase extraction minicolumn, beef, gaschromatograph—ECD
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homogenize with acetonitrile(20ml) and sodium sulfate, anhydrous(20g)

Centrifuge at 3000rpm. Smin,

Acetonitrile layer Residue

mix with acetenitrile(Zﬂml) on the supersonic water bath

Centrifuge at 3000rpm, Smin.

I Acetonitrile layer
Evaporate

Extract
I

| |
Dissolve in n-hexane(4ml)

Centrifuge at 2500rpm, Smin. BE]![

| acetonitrile-load(2mi)
Supernatant(@-solution) Collect whole effluent
Evaporate

Dissolve in n-hexane(4ml)
(@-solution)

|
Dissolve in acetonitrile(10ml) Dissclve in n-hexane(Sml)

|
Dissolve in acetonitrile(10ml)

FL 1Cia
elute with ethylether- | acetonitrile-load(2ml)
n-hexane(15:85) 10ml Collect whole effluent
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Fig.1

Dissulve in acetonitrile(10ml) Dissolve in n-hexane(Sml)

FL
| elute with ethylether-n-hexane(15:85) 10ml
Evaporate

Dissolve in acetonitrile{l0Om)
BE II
acetonitrile-1oad(2ml)
Collect whole effluent

Evaporate
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Schematic diagram for breparating of test solutions
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5. GCHIEZRM:

Table 1127 L7,

Column

Fused silica capillary column DB-17(J&W Scientific)

0.25mml.D. -30mLength - 0.25 yumFilm thickness

Column temperature

Injection port temperature
Detector temperature
Carrier/Makeup

Flow rate of split, purge, and
ECD vent

Instrument

260°C
280°C

50°C (2min)—(25°C/min)—200°C— (6°C/min)—=270°C (10min)

Herium(l, 5kg/cm?) /Nitrogen(0. 5kg/cm?)
43ml/min., 12ml/min., 59ml/min.

Split mode
Shimadzu Gas Chromatograph GC-14A(ECD)
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Fig.2 GC chromatograms of standard mixture
and spiked sample

Left side : Standard mixture

Right side : Spiked and treated with the method of @
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Fig.3 GC chromatograms of meat samples
treated with the method of @
. Left side : Rare sample
Right side : Spiked sample
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Fig.4 GC chromatograms of meat samples
treated with the method of ®
A:Rare sample(drain of sample loaded)
B:Rare sample(prepred solution)
C:8piked sampie(drain of sample loaded)
D:Spiked sample(prepred solution)
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Fig.6 GC chromatograms of meat samples
treated with the method of ®
A:Spiked sample(drain of sample loaded)
B:Spiked sample(1st fraction of eluted with MeCN)
C:Spiked sample(2nd fraction of eluted with MeCN)
D:Spiked sample(3rd fraction of eluted with MeCN)

Fig.6 GC chromatograms of meat samples
treated with the method of @
A:Spiked sample(drain of sample loaded)
B:Spiked sample(1st fraction of eluted with MeCN)
C:Spiked sample(2nd fraction of eluted with MeCN)
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Fig.7 GC chromatograms of meat samples treated with the method of ®
A:Rare sample(drain of sample loaded)
B:Rare sample(1st fraction of eluted with Ethylether/Hexare, 10 4¢)
C:Rare sample(2nd fraction of eluted with Ethylether/Hexare, 10 af)
D:Rare sample(3rd fraction of eluted with Ethylether/Hexare, 10 af)
E:Spiked sample(drain of sample loaded)
F:Spiked sample(1st fraction of eluted with Ethylether/Hexare, 10 wg)
G:Spiked sample(2nd fraction of eluted with Ethylether/Hexare, 10 nf)
H:Spiked sample(3rd fraction of eluted with Ethylether/Hexare, 10 u)
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Fig.8 GC chromatograms of meat samples
treated with the method of @

Left side : Rare sample

Right side : Spiked sample
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Fig.9 GC chromatograms of pesticide solutions
eluted with FL

A:Drain of sample loaded

B:The 1st 10xf of eluate

C:The 2 nd 10s¢ of eluate

D:The 3rd 2 nf of eluate

E:The 4th 2 g of eluate
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Fig.10 GC chromatograms of pesticide solutions
eluted with BE |l

A:Drain of sample loaded

B:The 1st 2 nf of eluate

C:The 2nd 2 pf of eluate






