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Histamine food poisonings in Japan and other countries

Miou Toda®, Miyako Yamamoto, Chikako Uneyama, Kaoru Morikawa

Histamine food poisonings are allergy-like food poisonings caused by the ingestion of spoiled fish containing

markedly elevated histamine levels. We examined histamine food poisonings in Japan from 1998 to 2008. In

average 8 food poisonings and 150 cases were reported annually and there was no fatality case. In more than

80% of remaining food samples, histamine content exceeded 20 mg/100 g. These poisonings were caused by
tuna, billfish (marlin) and mackerel, which contained higher level of histamine than other fishes in histamine
food poisonings in Japan. Cooking methods of these fishes were mainly “broiled”. We also studied histamine

food poisonings in other countries. Tuna was the main fish in histamine food poisonings reported to Centers
for the Disease Control and Prevention (CDC) in the US and Ozfoodnet in Australia from 2000 to 2006. In the
US, histamine food poisonings were also caused by mahimahi and escolar fish. Our review will be useful for in

taking measures to reduce risk of histamine food poisonings.

Keywords: histamine food poisoning, fish, Scombroid fish poisoning

1. [FLBIC

EAZ I URPEE, MEOKTSHICEYeRZ IV
W& L EREN RN ESLZOM LM EZREe LZHAIC
ELDT7LAXF—HORHHETHD. BERAF I DAER
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Fig.1. Number of histamine food poisonings and cases in Japan,
1998-2008
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MO EEEOREREZ TR Lz, ZOME, HibEk]
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891310 mg/100 gL F, 12%/220 mg/100 gBl F T -
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Fig.2. Histamine concentration in remaining samples of 74
histamine food poisonings in Japan, 1998-2008

Concentration of histamine (mg/100 g)

0 L+

L, TGRSR C & 7o T D TR

IR O 2 FigdloR LT-. B bEHRNEL o712
Dix~7n8v (33%) THH, RNTHIYF (18%), 'bL
N (13%) Tholz. ARERNNICHHEE L T 5

RERE (0B AFEE 1,267 mg/100 g) 75‘(,5'
EINF=HARDIIED, v a, IOXFRRTOTEL, B
PIEOEFENEZ AL IFIE—E LT

tuna
yellowtail
dolphin fish
pacific saury
mackerel

skipjack tuna

billfish

sardines

escolar

horse mackerel

i
0 5 10 15 20 25 30 35

Number of histamine food poisonings

Fig.3. Fish species in 89 histamine food poisonings in Japan,

1998-2008
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Fig.4. Histamine concentration in each fish species of 74
histamine food poisonings in Japan, 1998-2008
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20004~ 2006412 K EHR 7 P& # 4 — (CDC)?
ICHE S 2% I U BEPEOHFER OB O
ZTable 1} U'Table 2127k L7z, KENZBIT 2 imETHEM
Db AZ I URPEFEOMHEIXI87M:, BEEITTS2AT
BV, WIE20 ~30E0 e 2 X I UATENRE Sh-.
AR OFFITIT, ~ 7 aBnEEOK50%% 5D, Kk
WTwb~b, 777 VabY « RTLYRELNST-,
20014F-~ 20064F 12 224 D OzFoodNet |- 45 S /- b
A H I RN EOME R QTR O 4k % Table 1% Y
Table 21Z7R L7z, ZHNTORESKEI A TEFEOE
ST 72 <, IBEFEMOBRESIT14ME, BEX
SIANTH -1z, AR TIXORERKE & AR~ 7 e
DEFE b LT,

Table 1. Number of histamine food poisonings and cases reported
to CDC and Ozfoodnet, 2000-2006

CDC Ozfoodnet
Year Number of food Number of food
. Cases . Cases
poisonings poisonings

2000 19 73 —a —a
2001 27 126 1
2002 21 59 0 0
2003 32 186 4 29
2004 32 102 [
2005 25 95 5 12
2006 31 111 4 12

all 187 752 14 57

a) We could not obtain the Ozfoodnet data for this year.

b) Suspected histamine

Table 2. Number of histamine food poisonings in each fish species
reported to CDC and Ozfoodnet, 2000-2006

Fish species CDC Ozfoodnet?
tuna 89 7
mahimahi 47 1
escolar 27

marlin

yellowtail 1
sardine 1
others 8 3
unspecified 8 1

all 187 14

a) We obtained the Ozfoodnet data from 2001 to 2006.
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EURICE LD THRE LU b EL). 2 b 05|
SN, W SNTRRAER PO AKX I R DS
ZFig6lor Lz, MEOFFI TEB OB ZRIE L T
DA IR ARIB EE D O Fe ) R BE D YR FE PR 2 % L7z,
FORER, FRESTOE 2% I EEIE1.25 ~ 2,000
mg/100 g TH Y, 2ED6%IX10 mg/100 gBL T, 9%i%
20 mg/100 gk FTH o 7= (BEEOGEITRAEEZHM).
WIZ, FFER| O HRE O#P % Fig7IZR L. B X%
IVRE (RAE) NRbREroOE~ 7 m (2,000
mg/100 g) TH Y, WTH T4 (800 mg/100g),
775 any (767 mg/l00 g), ¥ 77 4 v = (758
mg/100 g) THhote. FHEMART —X IR L TW RN,
EROREE LTiE, FEMNEP=a—Y—F 2 FCiE~
7, T CLHNEIIUTARRF LT 7 4 vz
AT EROKETIE~I 1, e KT 7TV a3k
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Fig.6. Histamine concentration in remaining samples of 113
histamine food poisonings in other countries
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histamine food poisonings in other countries

3-3. BRPERYIVDAETERE

XiktEmE b LI, APEEREITEAS EEZL
NTWDHREFOE AKX I REZTable 3, EHRES
Table 41Tk L2, BREICHSOWTIE, BFEIES DA
DML R A 80g IE150 g & RE L72HG i (F) H
EAZ I VBEARHE L. WThoTF—Z 1280 T,
BT OB RAZ I UREMNS mg/100 gD %A1
E# (normal) TH Y, 10 mg/100 gl ECTlEHFH %4
CARBEMENT TS DI ENREEINT. 252, 100
mg/100 g% #8 2 25E1TIE, R EEIT/ D FIREMEN
HEM S iz,

Table 3. Review of reports about histamine concentrations which
may cause food poisoning

Concentration
of histamine Qualitative risk Ref.
(mg/100g)
>20 likely toxicity "
<20 occasionally toxicity
50 Histamine food poisoning 5)
50~100 potentially dangerous 6)
<5 normal
5~10 may cause mild disorders in susceptible subjects 7
10~100 toxic
>100 highly toxic
<5 normal and safe
5~20 mishandled and possibly toxic
20~100 unsatisfactory and probably toxic ®
>100 toxic and unsafe for consumption

Table 4. Review of reports about toxic dose of histamine food
poisoning. Histamine concentration in fish was estimated
for toxic dose, when the amount of fish ingestion was

assumed to be 80 g or 150g.

Histamine concentration estimated
Toxic dose (mg) in fish Ref.
(mg/100g)
80 g ingestion 150 g ingestion

8~40 mg: slight 10~50 5.3~26.7
40~100 mg: moderate 50~125 26.7~66.7 9)
>100 mg: severe >125 >66.7
8~40 mg: mild? 10~50 5.3~26.7
70~1,000 mg: moderate? 88~1,250 47~667 7
1,500~4,000 mg: severe 1,875~5,000 1,000~2,667

a) For 70 kg body weight

4., ER
4—1. BRDERY ZVEBPERERR

DMETIFFig UIR Le X D ITFERMK8FDO A4
VETENRE XN, FRCRTIIKEME R REN R LR
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WENEMOE R Z I VAR RICBWTHERHN S
MoleDix~7rnu, BVFKEARIITH-o72 (Figl).
BRTFOEAZ I L, WET I/ BTHLHE ATV
W OfER (BLREREESR) SMEMRT 25 Z & TARL,
BRFOLAXIVEFEAF U UERICKX AL S
b, EAFUUVOERITAFAICER T 7m0
EoREATE, MENFATE 2 EEH b FERICTR
HHTEVWERESLTWEY. B~/ o iZRkgmao
HTHERFUUVENRSHBEELZ NI LD, BER
ZIBPEORKICK Y RT W EHERTE 5. A%
BT~ anERAE L TR ThHomZ 21, &
NEEATF TG,

ENOE 2% I RPESFHOREFIETIE, By
FOG T o FEI232 <, FRCIREECHERE/ & O INELGHT
IZFRBRIR A~ DIE T = DIEEM TN = FHI R 2EOK
3% 507, RWIRICETATLEES TRICE0HE
TIE, R - WA RSN, WIET T 08
WEZED TN o7z, SIEME L7, Wik
TETEW:, BFEEOEY 2B A8 A #ICH
BUT, RENFHROREEE LTHESNTEY, I
TEOFHHE TR T 2MESE (FRIRE) ORHEN
EREIUOWINOBKE LTRBRENZ. —7, £EbD
DOEHNLT%IZ T E o Tz, ERRAOREAIZ OV T,
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PREO TR, RSOOSR ELE] [T, “4
A AN ISR CHAN A REEICAN, 10°CLL
TTHRFLRTNE RS anTkh, A/
A ORENL X0 HRE P TR DA S BV RUR
LTW5EZ EWERICK D RFHDFHIED D70
WEEH D12 & LTE 2 bz, FEE, L7 T
LOFHETRIZE T 2EEANMEL T TR, MTEUF
B A~MASNDLENCE 2% I S H BRI L -5
WH Y, RADBKET I T oE TRICKIT 2%
RO RS S L E0no7-. Ll
N, JiE TR CIEEEOERNELE LTV E5EAMRE
<, FKRNOTREZRET HOFEH L. FHIRRR LN
BASOEEITIE, B TEESNZE, BA~NELSE
TOMICERBEZ MRS S, EN~mASNZED
BHEOBBEROMLERCHMAEZELTNBELG LTNDZ &
NEW. FO, FEKE L@ LEICBIT2EHEAR
EORFREMERZ X DN LT, FEEETHL - &
R RAY I VEARRDND TRERETHZ EDEEL
WHINZ 5RO BTz,

4-2. BADERSYZVEBHPBLDLE

K[E (CDC) Db 2% I &£ AEITD
NEEIY HEZho0, BERIID o228 D,
T RT LA MESHT- Y OWEEBITPAELY
RO EHEE ENT. S (OzFoodNet) (E4E R A 1F %k
FOBEHE BICOBEI D Dotz KEROE
IR B AT O FEHIEL O L Clxb 3 E & Rk~
rankgbEnoen, KEILBWTIE, DRETIEE
WEREINRONTESERRT T IV anY « NT A
Y DFEGIN AL TH S OB RN CThH 7. T
TTV ALY RTAVEY v T RAEETeinh, DOE
TIEAEHOBIENEEIEIN TV D.

SRS TS SN O EMIT VT, FIRA ST
D AL I PBEEOREEIZ2,000 mg/100 gTHY, b
NEOENFHOREME (1,267 mg/100 g) 1IZH~T
&Eo 7= (Fig2, 6). LaL, b ZRZ I A NR200
mg/100g% 48 % 2 51 O E & A3 Mo F 61 Trii40% ¢
HoT=DITH L, DRETIETO%L ETH o722 L0nb,
DOREOHFNEERETRFOE R X I AR E MER T
DL ENTRBR I, £, DAETIE20 mg/100 g
PLTFOFEFNI2%TH > T-DIZxF L, #IFH TIE9%
LI oTz. 2L, WA TIRFFEORMIZD
WTEAX I VBEDOERENRRITOLNTND Z ENEE
LTCWDOTIEARWNEBZbNE. £, SRIKRGFL
TN FH O KE DI LRI L D HE TH -T2 L &2E
BIDE, KBEOE ZH I Ik 2 RPHEFFIIER
DN ENSRMEHR S &b LDVt B

Z b,

4-3. BRERFERIZVOHFEE

EAZIUNE, RAPICEEND T I BROGEE e 2
FUCERFERE LT ATV UL IREERE R A AT D
WIZL W ERENS. KRB E L TIL, Morganella mor-
ganii7s. £ O 5N A I O\Photobacterium damselac7s & D
WERRERM LN TS, DTy 7
EOYV B (Scombridae) DRI AF T EBLL &,
R LTe "B OfERET D L e 2 Z I v BHHEER
T END, WS TITALDZONTRGBIZL S E A
X I U fEHE % “Scombroid fish poisoning” & FEASZ &
WEW. EAZ IR 2BETEITEICAICEL25GED
2, U TIE, F—X, BEROYT—I T 0 g
lcksergivahib@EShcnas > o
O, T4 RN E—VEOT IV a—)VE, V—tk—
EOWZ 3, ki, i, e, FUFROFLATFTEHED
FHERMD B EAZ I U ENTEBY, BHE~
DGO FREMEA IR ST 555 1420,

BT e 2L I o EREICET D 0 #
(Table 3, 4) &b LT, ARTFELIISHEITLEIDN
DEMFOE AL I VREIZOWDTRAMICHRE L7 #
B, FERIEREBLFTOERF I VREDOBHRIZOWT
WD XS IHEETE .

* 5mg/100 gbLF : BRI TH D

¢ 5~10 mg/100 g : EZMEREW I NV —TF TITRERF

WEAE U DR H D

« 10~ 100 mg/100 g : &% L L 5 AHEMRH Y,
BE~FREOERE £

+ 100 mg/100 gl |k : B EELE L D ATREMER & <,
EEERE 2T

DREOEAZ IEPEHEAE S LI, B (A)
HOE AL I VRERDVBBIZOBAERIZH LSV
b RE I OPERICONTIE22 ~ 370 mgE WG SN
TELY, MioHELEbETEETLL, bRET
RO A Z I IR0 ~ 20 mg/100 gZ %
L2HEEICETERFERINDARENRELDL EEZZ LN
7o, LWL E, B AZ I U ~ONDBESMEOEN
RNE OBAEEDOFEWIZ L BT RHORA K OERIT
RELELAIND.

SRDE AL I ANTKT DI ONTE, AT
T4 T K DR 5B CHEORIERLIRITIT S
DERALNTEREINTVDEIITEAERH D &
EZBNTWAHN, R LEOBERBIZOWTIEHA L
TlE7ewvs. LaL, 1oofHEtEE LT, SRFEELE
PREOe 2Z I BT EEFAOS L, RERTHEAEL
7o FB CERITEEIE L2 RE (BA) 1338IE L7
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Molc b OWER R H -T2 D, AL LTED
DI NEBELZTRLTVOTERNEEZ BN, &
LI, BEFOEAZ I ELTTIERSERAZI V%
BEMTE MZRAKRE LZSGEIE, MEEZELR -
FWEFAEDOE AZ I VA2 0REZEET IR bHE
FEIRDIEE 2 o 72 & DRFFERER DM S Tn > L
PURN G, BMTROKE LIGalcfmiihiHEL i 2
LICKWDOLBRHDEETH S.

B AH I RHFICONTIE, WL ONEER T OF
ELEHEN TS, ZD1oick 2% I U RERESZ D
FEHDERHD. B M, AL EBIRLEEAZ I
WZxIT HRHHEER H O, NBICTEETHYT I 4 F
VH—ERERAFIVATFNINT AT 2T —EREN
BAEL TR, ZHbRBBEROMEYEITE 22
VERPEEMMTLILEEZLN TS, FIZE, bR
SVEERRIZY X BRETREEE LT L 72 b
INHMOT IV (B FRY UE), HigETHD
AV=TUR, JixTUTHE (Fruxy) RENRMD
TV, ARSI LEENAOEFICENTH E A
ZINIMAT, HERY Y, ThLvy, ALY
VEORFTIVEOT I VEMRE SN SN Do
ZEMD, BEAZ I VDFELERIT TR IS DOFER
FIZONWTHEHMAT 2R ENERH D EE X B,
IO, TAa— RO (LEY, BiRE) &I

BT 5L, 24 ORIRBMERE S, FHERERS

WIS D AREME bR ST B .
EAXIVDOHFBRBRICOVTELRT IR, SLILEE
LT b0 on, MeEmHRLIZERY, FU

0y FOREOFTHEROIE LS NIEFICRKREN L
WIRTHD., BRI VREOREIRIZLDEE,
ANDBEZHEDOENIMZ T, ALA=2—%2RBZAD
HTRIEICL T HAELDIRRE 25 2 &0, RUEEN

SMASNZBIOFREE TITBENBEL RV RE, TR
WEHOFFEICHEERIC 2D, £z, ENTHRS

NIZFHOPITHRERENTRE OB R H 2 L 51T, 7%
R ORE S BRENRE LMo R Z IV
REALTLL =B LARWERE G2, PHEZFRT
DIREOHTEIZHEEL TV 5.

KIFFETIE, B AZ IV OFFRREEZBBEN
WHEE LT, L Laenb, FICEAL It A4 3
NCEDBETEOFEIIZZHEORFREEL TND D
ERRBE IR, Eff PR R O ERISETEE S A
DM INTWARNT &b, RIFFEOHEEMITES N
HRIERE VMBS LIS BETHH Z LICHEREL
TWlZ& 20,

Table 5. BT O AKX I VREICHETL2a—F v 7 AKX
K E oo FuE

« Decomposition (fFHHLHE)
FOFESE : Clupeidae, Scombridae, Scombresocidae, Pomatomidae,
Coryphaenedae "
WHEOY TV 7T AL I REOFIEN 10 mg/100 g %
BNz &
+ Hygiene and Handling (fifi/f & VR I HE)
FOFESE : Clupeidae, Scombridae, Scombresocidae, Pomatomidae,
Coryphaenedae "%
bR I PR 20 mg/100g R AN T &
c B RAF VU ELL GUREEDA (Scombridae, Clupeidae, Fngraulidae,
Coryfenidae, Pomatomidae, Scombresosidae %) DHIH,
9 M iK% HPLC TR L CTIRD 3 &= 2 &
1) B RAZ I HITEMOSEEEA 100 mg/kg LT T D
2) 2 MR DIKAEAS 100 ~ 200 mg/kg DHEIPANTH %
3) WTHhOREK L 200 mg/kg Z B 720
EC AT VU RS L EGTRIEDR (Scombridae, Clupeidae, Fngraulidae,
Coryfenidae, Pomatomidae, Scombresosidae’¥) Z MK T3
i S 7o K E
9 iR % HPLC TR L TR D 3 mi& =4 2 &
1) &AL I AEOFEN 200 mg/kg AT TH 2
2) 2 BEDRAMA 200 ~ 400 mg/kg DFEHHNTH S
3) WO 400 mg/kg & B 720

B (v7m, vkewE)

DI b 2BIATE A Z 2 U HREEDS 50 ppm LAk
R (v e, e~ e PSO/R)

D7p &b 2 FAT 50 ~ 500ppm

- fRE~AT

1 BA23 500 ppm LA L

< EEERLL (B T Fa e TroFaE—RA b
20 mg/100g

< D4 T D scombroid fish products (ffi] : {fak, A F - i3d
DO~ruo, Y8 <k~<k) 10 mg/100g

(72721, 50 mg/100g Z M X T MRIZWTFIL HIERK & S, ik
EHZIT bR
FSANZY | fa k7= i3l e 2 % 2

a) action level
b) Food Standards Australia New Zealand

Codex

KIE

. fA%% (fish sauce))

HFH

CWEEEDY 200 mg/kg A2 TIZAR DR

4—4. ZEEDERRPOERY I HE

a—7 v 7 A (Codex) ROFEIZBITFL2EMLTOE
AR I YRFEIZET B I NER Table SICE L iz, [EERH
BIEE D2 —FT v 7 ABETIE, EATFVUEENR
WA PRI RGEE - L C10 mg/100 g, HAEKRD
MR AL L C20 mg/100 g R ELTWVWS. KEOHE
ETITKREOEER b L, BREETI /2 RY
~ b~ biX5 mg/100 g, FNLSOFIES ~ 50 mg/100
g,@%~®ﬁ%%@iwmymwf%b FEMIZ
15 mg/100 gZ B A 7= 5E I Mo 2ORNERER LS.
EUR O H F & T, ﬁﬁ(%ﬁa@)&ﬁmﬁﬁj
(72 8) TRHIFTRELTEY, fEfAI1Z10 mg/100
g, FEREHLNLI320 mg/100 g &AL LWz, A—A b
FVT «=a—U—F NERERER (FSANZ) 1%
ST ARLEIC oW T20 mg/100 g2 B Tk bianed
LTWh., 20X, Bt AZ I 0250
a—F w7 ARKE TR L AR S CRRE
LW Tthel, ﬁ@%%f&&@ XE B A ET
BxThotlo. LLEZLOBE CkERL), Fict
AZIVETEERED L%#U‘ﬁuuvf IXFEUEZ 10 ~ 20
mg/100g D FEITCTHRELTHY, 4— 3HETRNHE
AL DAMREMEN B 2 & HER S ATz B S PR & [RIFR
THhHoT-.
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—7, bRETIEERT O 2 X I BT BN
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ODHEREBEOEZEET L L HRkDiZb o)) Lid#
Eh, a—F v 7 ABUEESRL TN 5.

4 —3HETHERZ L O, bRETIIRSRFOE A X
I VRN ~ 20 mg/100g%x iz DA IR R I
ETHREEMENRE X O, &5, AEEEE - Bl
EEHRNOE 22 I vAEPREAIZENT, 2EFE092%
TR IR (REIEE) 2810 mg/100 gbl k=, 88%i%20
mg/100 gl ETHo7. ZhboZ e, a—FT vy 7 A
FOEKEOEELZEDETEETSH L, DAEICBNT
$10 ~ 20 mg/100 g LBV TEEM AR
21D OBRBLEFOBRIZRDZOTIE RN EEZILN
7.

ERAX IR RBRIIFETRAL D REAEL TERY,
AMICATHORMHOL S FHEERMETHD. EAF
VERPEFED AN = XLID LTS LENICR s TE T
DM, ERE LTARBAREANELESTWS. AR
TIHEFREELCENMCBIT2A KRG E S e
AH I R EBARILE FOLICHRE L2, kO
LA DORMICE D E A X I B HE, BAX IO
AR S D B OESE S, A DRSO
EVY, WL O T TRRICR T 2IREFER R S, 4
#%, EAZ I URPEICHELTCELRIMENEEND.
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