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A simple method for identifying the diphyllobothriids based on mitochondrial DNA
analysis
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Abstract: Diphyllobothriasis occurring in Japan is extensively due to the infection of
Diphyllobothrium nihonkaiense associated with the consumption of raw or undercooked salmons.
However, rarely, imported cases infected with Diphyllobothrium latum have also been reported. The
identification of the causative diphyllobothriid cestodes is difficult due to their morphological
similarities, so that molecular identification has recently been performed. Here we describe a simple
method for identifying the diphyllobothriid cestodes based on the mitochondrial DNA analysis.
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Molecular identification of etiologic parasites detected in formalin-fixed
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Abstract: Molecular techniques for identifying causative parasites detected in formalin-fixed
paraffin-embedded specimens and the selected examples are introduced.
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BPRE i

68

2014 4ERR

T4 THOL locus & MEh AT 2% =2 >
Fa—n b L THWTWS, THOL locus 13t
o1l Y B I & D tyrosine
hydroxylase i {= T PIZdH 5 AATG @ 4 H%E
67 A ARSI T, & O REHRICE AN ZEZN H
Do M TCREEDBRL DL ENEZNDT, £
® PCREW (I 180 bp) 1L 12% RV 727 U LT
SRENLTIE 2 KON FELT, 2% 7
—AGTNVTHE 1ROy FELTHBSND,
g e B v b 7T A4 v = T
THO1F(5-ATTCAAAGGGTATCTGGGCTCTG
G-3) &
THO1R( -GTGGGCTGAAAAGCTCCCGATT
AT-3) ¢, PCR & 25 ul, ® 3% T, human
genomic DNA (BfiEkeisf) 1 pl, &7 74~
—0.5 pl., DNA polymerase & L C TaKaRa Ex
Taq Hot Start Version (#1754 74) 0.5
pl, BOSE 94°C 1 min, 60°C 30 sec, 72°C
30 sec, 30 cycles TIT 9, THOL o 4 hE 25 fife 78
S, DNA oML EBRTE 5,
PCR I X 2 M= T 0 IR S e % FR o
[k, IR PEY O IR A O MR R, &
FRMIRHT . B DT BREERIC K DU &
— V(RFLP)#MT 72 K12 > TIT 9, LLFICAR
T8 HEMIZEBIT D PCR 7' b = LD FEM & [F
EEFRREOMAEZ R IR0,

[ 5 & 5 42
RNT T 4 AP R bRl & v DNA %
AW THRERE & M7z it O FF &2 DL ISR,

FEF 1 BT B AN B, MUV —EHRIT
LM TCTAREF o R v v F =
AWAe L, WER. A TRICREOER % #9
BEESRICITE R HBA L BRE/EV R L,
AREREAR P ISR RE OB K& 2AI%R
AT AEORSNBOENB O LN (K
D, 2T, BOROEEZRET DI, 4
A1 KHSRBENHD cox] BizF D 2 fEEK
(201 bp, 300 bp) & ITS-2 #E1H(300 bp)® PCR
iR A7k, TORKE, 1 BE® PCR T%
NZEH D DNA WrF S HEE S, HEIEEY DI
EEFIMATICE S WIEFREe V—BER & HF
RIEMAT IS . ABKIIFERICOMT S
0 ® (Gnathostoma hbinucleatum) & B E &
(K 2), AMOOMBEEF & L THE L7 3,
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TEEREME ME L FIE

o 1. & FREBEIS O b S h T e X
AU O RS o W

10 Grathostome in this case
e, Sintsctsium

-1 G. nipponicum
1‘ —— G. hispidt
581 G. spinigerum
G. doloresi

Anisalds simplex

5 4 s 4
0.08 Q.08 Q.02 Q.00

G110

004

100 Grathostoms in tids sase
@ inuctentuin

G. turgidum

G famothei

G hlsp:dum

G. doloresi

G. spinigerum
Anisakis simplex

[eRelo}

ITS-2 ik D&
ZEEDW T TR IRRT.

015 GO

K 2. Coxl Biz+72bWIC
Ll

Q3% 3.30 Q.25 Q20 2.08

JEF 2 BE I REREED 84 ., B AR N L,
FIRETORTH Eﬁ?’ﬁbﬂﬁi#ﬁﬁﬁjéi}’bﬁo a

DAEEREADFTR & L
5|3 % /N & 73 external 1ongitudina1 ridge 23 i
Bah, EHLEEVWRECHENCFEEZE T
% = &0y Dirofilaria repens OWERL B Tld i
Wik Bz 57 ( 3),

FTIT, BERETAEODICEEY ML
DNA ZHhH L. coxI B{zFWHNO 2 k% PCR
TR L(148 bp & 151 bp), T OHEERS %
Mt Lic, TOREK, ABREKZIT LA A=T0A
2 773>%§?&%:éﬂfb\5 D. repens @ coxl
ﬁ%%awmut@%mwﬁ@mw@emt
Z&EMB D. repens & RE 7= (X 4),

EFRICHAIE L A

69

2014 SRR

3. #H & 7= Dirofilaria JB# B O Wk,

(151 bp)

JPN: oo« TETATPGATGGTTTATCAGTCTTT o v e » - .
ALB: s e aw ***G**A\k'k‘*********A**‘k** ------
I*‘I‘ﬁ: “ -*‘k‘*G**%*k*****‘k***A%%‘&*ﬁ‘i-t----
(148 bp}

JPH: - TAATCCTTTATTGTATCARCATTTST -
ALB: ----- :Jtk**t****u**‘k*****@*****3‘* @z a
ITA: ----- :!:'ir*'k*k***@‘kf&*i*i**gﬁﬂ****** CRL
JPN, R, ALB, 705 =7 ITA, 19 7E.

4. Coxl BisT 2 fHIK OHEERF| O k.

ARG £ D AEESNIRN,, 7T &2 h
OISR TR 400 BIRE S LTV D 05 AREH
TEAEARNTEMOMESF E L THRELT Y,

FEF 3 : BT 28 . ML= ABME, FFEE
HobBRENFEHINE, KED external
longitudinal ridge O REL &0 LEW) T AN
DA vavLBBREDAEM®EE 5, T I T,
7 480 b DNA it L. coxl &xF
br A (199 bp) & NADH dehydrogenase
subunit 5 &{=F B (229 bp) D EFH % i
L, OO0 FFRMBHELL, RBEIX
Onchocerca lupi & B7E & 7= (X 6),

A

B 6. ST B,

i, intestine;
r, external longitudinal ridge; u, uterus.
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WAMGOE L ik

Thiscase
QIO fupi (JF758475)

{0, lupi (EF5214089)

M’ML Y0, lupi {EF521408)

O, lupi (MO207644)
O, lupi (GU365877)
Selaria tundra (AM749258)
7 Direfilaric imitis {AM749229)
Dirofifaria repens (JFA61458)
~Onchocerco dewittel (ABS1887E)
Onchocerca eberhardi{AMT49268)
Lo fog {HOD1RE250)
Brugia pehangi{A1271611)

m'—*“ﬂ
& 6. Coxl Mz I3 W4 7R M. &
FEG O B ARIE O, fups &8 U clade 128 1070

AT LA AR F AT T A SR
T 3HE O ESER 2 U e L 8,

FEH 4 R P E A (O 9 f?k HANT
PE, HERPEA L zm%tbﬂ HIEFHT i L -
T/NG O AR D = vz, Ti 0> o3 BRLE % P9
Wi Eniz R EEEoBE»L T =% A
RS Th D s on(® 7).
DOREECITES o lz, £ 2T, 2O
Franh DNA Z#60 L. ITS-1 fE%(172 bp) %
HEWE U BIE FEY o0 RELP figdy & M 5L nd %1 fig A
AT - 7=, RFELP fg#r ¢k, ARk Hinfl T
By =i, oM IRE A YT 5 102 & 118
FHOHEILN L BIZ thymine TH o722 b
5. Anisakis simplex sensu stricto & [A]7E &

(4 8) 9,

Muscle {polymyarian type)

Intestine

Renetfe cefl”

M7 7= ﬁ%xﬁﬁﬁﬁ@%%

2014 4ERK

ITs-1 B4R E A )
1%2 1i8

. AR A 102 118
' e A. simplex T T
ITS-1 3R D HinflsE 4L A. pegreffii c c

=& ARFLPAZHT

[ 8. ITS fHik > RFLP fighr & Hi FEfd 21 .

A. simplex sensu stricto @ I'TS-1 14 Hinfl T
B S dvipvy. — 5. A pegreffii T BN &
N5, kB, 102 & 118 F H OHEERN C £ 721
T @ double peak & 7% hybrid genotype & IFE
s fEE s wiZash s,

SEH] 5 BT 37 f?% A NEPE, 1995 4
W BRI o TR S v i BN &

oo By b (I e ) 3 s HY 5 AU, R 2R GE A
(Sparganum proliferum) 5= (2 9) 7,
2011 4B, fREShTWE RS T7 4T ay s
MU AR L cox] s O 2 I % PCR
TR L(151 bp. 156 bp). & o i L 51 iR 47
BT o de. FORER. v v L B % h
(Spirometra erinaceieuropaein | %t 9 % Tﬁ"}
A 97.0~98.1% . — F . FFEH I d Lo
86.7~89.0%DMFEMETH >/ Z L h b, Tmﬂs
vy RSN L FE &SGR 1Y,

9. MRRE IR & T L DB,
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FHERFEPE MEEHE 2014 iR

# 1. Coxl BRT 2 EIOMEE M HE

Cox1 sequence homology against

worm S. erinaceieuropaer S. proliferum

region of cox/ 650-800  965-1120 650-800 965-1120

percentage 97.0% 98.1% 89.0% 86.7%

JEF 6 0 BFIL B3 R, MPBET DO HARANBHE,
HHTEEZE S 6~Tcm KOERAEHH I,

ORI RO EREBENEHEICA DA
A T2 805 B (racemose ) & 2 &z (X
10), ASMBERIZIT, TOTIWZoHTLIT VT
B Lk T 7Y BICHmTET7 78 T A
VARD 2 o0 B FRNRTFETDEHIIC, W
THNOEEFRENERET D720
7B DNA ZHH L. coxl &+ (145 bp) Dk
EE ST 21T o 72, TORE, 723 FB O
N cytosine THoT &b T P77 LE
E S 109,

1 10. 5 B3G5 00 5 AR T .

Mo 720 723 730

4 v ¢
PR RS A SENE BTSN EAN ST TSR NERTATA IR SN SIS ST
GTTTIGATTITTTGGTCATCOCGAGGTTTATGT

Asian genotype of T. solium

b
LI IAEREATIN

X 11. coxI®BiaF W1 (145 bp) O ¥ F 0 51 7
.72 BEOHEENR CAOTTY VTR LE
EEhi.

FEF 7 BEIX 45 . PEAFBM, 2009 £,
BRI K> CHBEE B FEAHEE S, X
HRETER., B — I v CERELEEERNE
i, ZOERLHIFOFEN L H 1],

IX 8i 2 58 % b (Diphyllobothrium latum) &
FE Sz ([ 12)10, FF L IXFOREEE
ICEEM A2 FFo 72, 2011 £, TOREEREH
WTHTRET A2 %1% PCR THIESI T
cox] BsT W (249 bp) DEERFIZE SV
T Blast iR 21T > 70, TORE, KBEEITH
A g # B £ # (Diphyllobothrium
nihonkaiense) ® cox1Ex+ &
99~100% D & W FE R 2 7R L.
— 5. IREiHEAE R D cox] &
fz+ &0X 92% D FEEME TH -
2 b, HARVWERBES SR &
FE SNz, T OEFILE A
WHEEBICEIAFEHICBIT S
EOOREEER & LT, £
FTREOEEMEDOH & L TH

L
LT e M 12. S FHEEICHNE
Befpr— I e,

R 8 BEIT 27T m. EHAA A&, BT
PR oA 0% R L Bbh 5 hf
B Sz, E72. £ ORI O R AR
ARSI ROl d0 & L7 B a0 A 2R E S
BEIN(E 13), MRk BOBEOREEZITS 7=

- W HE &8 F 2> 5 SDS/proteinase K AR

Z T DNA Z#hi U, ITS-2 fEi%(461 bp)
& ocox] BETWI (396 bp) #EIE L, F D E
BB BT 21T -7, T ORE, ITS-2 fEE &
coxl B=T O ERF) I E I i & o [ 8
EENEN 100%E 99.7%DFEIEE R L7z 2
E b AR BRI E E % R (Paragonimus
skrjabini miyazakin & [B7E S iz 12,
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TR e B R B 2014 BN

2

[ 13. K B 5 T R AR & i S R
e IO sk B o oD LR B0 R TR, (it 12 1 v
).

(B yiZ]

T T IR AR T Y S AT AR R
Z DNA it ic Lo» TR & RET 5 2 & ik iE
B E RO EDICHmS TRETH D, £/,
TR LT B S < O E THRTE S
NTWLHRA= Y CEEER, ST T 478
w7 HHNET LT — PR A T
retrospective 72FZEIC b T&E D, FEE,
60 FLLELFRA Y VICRBESNTIERTY
SREIENEEE TH o 7z 13,

EiEzd

AT, JEAE T B R SRSt R B4
FHEEEENREE A 7>z P
P - P HILEG YLE O 78 S 2 (H23-25 T B — %
-014) 72 b ONZ R 26 4F B A @R 2 sE
Zeet i T E - PRELUR YL E IS 6f 3 5 EH I E R
b 7p SRR R HEE N R 2 ) (H26-HTE E R (L-—
H-00DIZ L v iThivE,

[scik]

1) Yamasaki H, Nakaya K, Nakao M, et al
Significance of molecular diagnosis using
histopathological specimens in cestode
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2007

2) Edward A, Civitello A, Hammond HA,

et al. DNA typing and genetic mapping
with trimeric and tetrameric tandem
repeats. Am J Hum Genet, 49:746-756,
1991

3) LW B, 2L R, ARG, il Bk
—C Gnathostoma hinucleatum \ZJ&%: L
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WCCREE L b 47 = F AEIC LD
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FoR— )L NE R OB BED 1

AFRA D, FEELD, FHEME D, RHIERD, BA—AD SE B2,
SHERIY, K BEY, BTHXY, BHE—KY, arHhe? wE EY,

EM ALY, ZBREEZO, b KO, L ¥ O, BEEWKER Y

D BRERRPEREE F AR RRYME - PR - T LER R
D BRER KRR I B R E R D

Y HSBEREANCERBHTFRE RN SRR 7 —

Y BEERRFEREBESZRRELE - BB

Y BERRFEREREZHRRFES - BEFRRRESY

O ELREYERRETE BT

KeyWords : =&/ 227 &, %@EE, RX—

LIz

EYR - BRI STk S— VA RAE

AEEIT AT L S ARENH S, BARE  OBERED 1 IR ERLEDOTRET S,
EARICB O TIBAGIRIEE AL THY, i
BlOHmE U722 BB RERTH S, 5,

Case report: A case of hepatic cystic Echinococcosis in a Nepalese female

Teruhisa Tanaka, Tetsuo Hiratal), Shingo Arakakjl), Miwa Higashiarakawal),

Kazuto Kishimoto, Akira Hokama?, Fukunori anj03), Yuki Hayashi‘”, Akehiro Oshita®,
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¥iE 151
BE R 2FOx = A 23 B
iR AR, RN

BECERE - PUIRIEE - frRcdiid e L
B EHE  @EIC R~

BIFE © SR X AR 9 H I UV DR - S8
WCCHIESZ L. 52 ik ¢l WBC
©13200/pl, CRP 11.29 mg/dl & RIERHMR HH LT
BV, #VUE > 1.8 mgdl, y-GTP 47 IU/L &
JEE B O 5 A58 7o, M s
TIIFFIEZ 28 9 em KO A 2 38w, —FHik
PIZR 2N R o o — L il & U e P i & Bk o
BAHHRCh oz, EEHERY CT REICBWTD
AEEE & Bete K 902 2 BORFHEIZ 380, —H ke
FEPIZZEH L TWARIETH -7 (1) #FHvkx
HOEKRZIFERCTHY, HFETHDLIZLHE
BLTx=X /2y 7 AL (BIA {&), 7 A—3
Prika /NI ISR Ul ch o 7o, ABR
WCCHAEAIZER LCnizd, =% ) oy 7 A6
EREMETH -7z 2 &0 Bl ORI
DORWr & 2V RERBER L — Ui L DR
FITolo. BRRIBGREHERETH Y, FTAH
B G T o o Tz b DB EE R 1R, 2R
WOEBESRITIEIT LR > T2, L —UF o
— 7 b ORIGERREIC CRIEESHH S h,
JRE L OALENFER STz, F DOBERRRE 2R
WiEfR & 72 oo, BIIEARE LTEEFELTE

1 HWIETOBRSEERRE - BHER CT
JEE (XRH) ZEO K S5I1T2 EAOER
(XRER) TR

D, L LEEROEHCLDEREEZOND
BH - LRI B AR 6D Tz 7 O JER GIBRHT B
HOW M B ~FR T & R o T

WA eth, W - P LY BLE RUED TR < B
bz, ENLUEYYETFCATICRARE L,
Tl D Western blot 1212 C B 45 oD 15 BRI
Epote. ET MG CIT o T BEERNE CT Mgz
T, 2R - BiRZE358D 7o 7. HiE DR
FEH LD TR & HIE R & OZZEAB 2 bz
o, BERTERE TH DH PAIR (Puncture,
Aspiration, Injection, Re-aspiration) (Lt Tdh 5
T L, TFINBEE AT O e & dr o T, fTRT 4
HTdL D 72— 0 (800 mg/day) PIRR%E
BLE L FIN 21T o 7.

HEEPZ 28t U 7o BERV TR VWV Z A b TR
DR OKRN - BRI -+ R L R E S
LTWelew, BRIk, AL - IS 0Fokk
BITo . FERMPNEIR O BEESMRIC CHESR D
JREEET 2 2 HERS U (X 2). ESCRGWEDFSumT
WK L DNA Mz B ot b 2 A E
granulosus sensu stricto (G3 genotype) D3 H &7,

X2 HafKmOREEE

WERBIIRGFTHY, % 12 A HIZERE
Tholo. RICEBREEOBEERNREZRD D
TN EY = V5% 3 5 ABRERNREET 5
Fete U, SEICHEOBE~BE L L,

Clinical Parasitology Vol. 25 No. 1 2014
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B3 FiER-RE

FiMEAR : 2EHOERZEABRERE S LICURLE.

R . FAHEHBED germinal layer & laminated layer 252, BERICIIBEIHELSERBED
EEBERO. F-ERNEAICEFRESTLRESN.

EE

BAL B TSRO - AT LTRY, &
NV HRBEHIIEEND. EIZA XEREE,
bV VR EOKRBEEEFHEBEEL UTEER
EERLTWS.

=V DENR O BAL SR RREREIT 6-15%
LWbhTEY Y, REFENH D45 EOEFIC
BOTHRNEDOBEOFREESEZ bz, L
NURR B FR—/VTHE, ZiVE T E. granulosus
? genotype & LT Gl, G5, G6 D#ENRH D 2
2%, S EIOEFTERD T G3 genotype DL L7
<, BiDHIBZA~DORITEZ: SICOWTHEFTH
5.

AL BIE ORWNIIAE M E FRmAE (ELISA ¥,
Western Blot {£) RCERAT /> G EIIZAT 9 23,
S EIOEFNZ BN TIEPEOFAEBREIIRET
Hol. FIETOREKBELICHVEDELE Z
%, =X/ a2y AFE (BIA E) BERZZE5
HOLFIELTHE ) HAEREBIHTERNE
DOEETH-T-. BEBEE SO RETERER A
SINCERDN, FAERFICEBEL TORWER
CRBWTI= X/ oy 7 AbuEEER b ITHE

FH - ZAEREIREETHD EHEMBLTLED
AR S, FOOEARERRHETE RN
BEEEXERLETHD LEbh.

7 PAIR (2 X A7E51Y, BRENBENDDH
A0 - IERE - BEIC B L TV ABA IR
E723 Y. KIS TE 2EMD 90%IIAEE &35
LTHEY, 5-15%FEECEZERE LTS LS
T3 9 SEOEFICEOCT HEERDE R
BB EZ BT PAIR (X1Th o iz,

Lt

HATIT B R e BB BE D 1 25 LTz,
HEBE £ 8 O BEITEMERICIE REFEN
BREZEETOLERD D LEZ DN, BiEH
HE, BIEM~OERESEERLRZEASHY,
ERMRBZROLHBE1L, YEREZENCET
DIEWEETHS.

X B

1) Joshi, (11997 )

echinococcosis in Nepal. South East Asian

et al : Epidemiology of
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2)

Journal of Tropical Medicine and Hygiene 28,
26-31.

L. H. Zhang, et al. (2000) : Three genotypes of
echinococcus granulosus indentified in Nepal
using mitochondrial DNA markers. Transactions
of the royal society of tropical medicine and
hygine 94, 258-260.

3)

4)

World Health Organization : PAIR ; Puncture,
Aspiration, Injection, Re-aspiration. An option
for the treatment of cystic Echinococcosis.
WHO/CDS/CSR/APH/2001.6.

Ivan P, et al. (2000) : Hydatid disease ;
features and

Radiologic and pathologic

complications. Radiographics 20, 795-817.
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HJE

Echinococcus ortleppi \Z & % 0> %F 44

IR, WATEML, L ¥ B2l R

| SRR BT FE P F AR B R

Key Words : Echinococcus ortleppi, & HBIE,

[FL&HIZ

v b B HRE T B @S5 B Echinococcus
granulosus DHHR (BH) Lo THlERI &N
HNEBRIEBEBFEABEDO—DT, HRANZALS RE

BEOLID. DRETHEN D TIERET LRI IE
FIRE SN TERD, BE, BENICBIT547E
ROERITHERINTE LT, MITHHES DTEH
SAEAPCEMA~DEEREZE T 5 EARANCER
ENDEATLERETHD Y.

FRERETH D EALERIE, O TUTHREEES
BERFIOBWC S &0, 10 OHBERD 5T
BEFREIZZITONTERZR, HREOI bar
U7 DNA &AW FRRFRIFFRICLY, I
FEOHASL W (E. granulosus sensu stricto, TERD
SFEEYEIZ X B genotypes G1~G3) %I LD ET
%5 DOMMRBICERI N Y. L Lenb,
FTNODEE NMERREFFICRIT 2R & OBE&K
IEWEZH LN ENTWT, Wi 2 BEa BIE

/E‘\H@, Z‘\/\o""‘/]/

DIFFFEE LT, BEEE (E. granulosus complex)
B BDVWIAED B @SR (E. granulosus sensu lato)
E—HFEEhTWs. 4H, BEROFEIZLY L
ZURT—TERE LBENFREZT, £0
R R AV CREE O R &R % 1T O
SE/IEOTHERZHRETS.

BHREFR W -EEFRITEER
BETRERNICEETHER 16 £DOR/—
WVABHE 25 THD. 20134F 5 H, HEE
R REEZ R L T2 L, BlELT o— Kk
BIZTLEURFT—FT L2 ani. CT BREIC
BWTH, BLOZO 7X5cm KOZERMEERE 7
I h, g AR U 1 AR
DHONTNDS. B2 b NIIEELX BRIE LTH)
BEN/RRITEERT, NEICAAERESY
—RONEHEH L, BRABEROLEIZZD
ECHAIVFEEHSIRE S, BRTHEZ LN

Cardiac hydatid cyst due to Echinococcus ortleppi in a Nepalese

Yasuyuki Morishima, Shizue Ichimura, Hiroshi Yamasaki, Hiromu Sugiyama

Department of Parasitology, National Institute of Infectious Diseases

ek FEEZ  T162-8640 HTEXFIL 1-23-1

g T S T
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FESR & N7, S BICREMFEEgi~2 = &2 By
& U CRBFIMT 2 587 7.

HHFER BHIFER PN LA & U, Tl DNA fihH
¥ v b (DNeasy Blood & Tissue Kit, %7 %) %
FAWT DNA ZfitHL, 77 b— k& LTHW
7o. 2 b= F U7 DNA @ nadl fEEGES 3OV 128
ribosomal RNA FEAE D ¥4y B A B & LT,
R 7T A ~—t v b * D% T PCR (%
BIipolo, TORE, 2 2OfHEENOENER
488bp (nadl) ¥ JTF 315bp (128 rRNA) DHIlE
EMRE LI, TOWERSNNEFA LT hv—2
TR E VR L b 2 A, ARlOJEE ORI
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Creeping eruption due to Spirurina type X larva

Teruhiko Makino, Naoya Mori, Hiremu Sugivame, Megumi Mizawa, Yurl Seld, Ko Kagovarna, Tadamichi Shimizu

A 42-year-old Japanese man presented to our hospital in
March, 2014, with a 2 day history of an erythematous
eruption on his abdomen. He had eaten small raw squid
(hotaruika or firefly squid, Watasenia scintillans; figure) a
week before, and 2 days later developed severe abdominal
pain. An oesophagogastroduodenoscopy at the time
showed no abnormalities and the abdominal pain
improved within a few days, but he developed an itchy
abdominal rash 9 days after eating the raw squid. Physical
examination showed a linear oedematous rash with
small vesicles and crusts in the centre of his abdomen
about 6 cm in length (figure). Blood tests showed
eosinophilia (22-7%; normal 0-2-8-9%), white blood
cells (10-7x 109/L; 4- 3-9-4x 109/1), and raised serum IgE
(1-98 mg/L; <0-41 mg/L). Because we suspected a
creeping eruption caused by parasitic larvae such as
gnathostomiasis, sparganosis mansoni, or larval
spiruriniasis, we excised the lesion completely.
Histological  examination showed intraepidermal
blistering and infiltration of inflammatory cells
throughout the dermis, mainly infiltrating eosinophils
and lymphocytes, especially around the vessels and
cutaneous appendages. In the deep dermis we saw a
parasitic larva about 80 pum wide with an oesophageal
gland and lateral cords seen in cross-section. The cuticle
was about 2 um thick and had no spines and the somatic
musculature was of the polymyarian—coelomyarian type.
The patient's serum reacted with a type X larva but
healthy control serum did not. We diagnosed a creeping
eruption due to the larva of Spirurina type X. The patient
had no further symptoms during 3 months’ follow-up.
Spirurina are classified into types I to XIII. Only type X
larvae have been identified as pathogenic to humans.
The type X larva is 5-43-9-80 mm long and 74-110 pm

Figure: Creeping eruption due to Spirurina type X larva
(A) Watasenia scintillans, the firefly squid, is one of the intermediate hosts of Spirurina type X larva.
(B) Erythematous lesion on the patient’s abdomen.
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wide.! The intermediate hosts are small squid and fish,
such as W scintillans, Todarodes pacificus (Japanese flying
squid), Arctoscopus japonicus (sailfin sandfish), and
Gadus macrocephalus (Pacific cod).? A recent molecular
study identified the type X larva as Crassicauda giliakiana.
The final hosts of the nematode are marine mammals
such as Berardius bairdii (Baird’s beaked whale).* The
type X larva is thought to survive for only a short time in
the human body, because humans are an inappropriate
host for their growth. Clinically, the patient first notices
abdominal pain several days after eating raw squid or
fish, which can sometimes progress to acute ileus,’
caused by enteritis or mesenteritis due to invasion of the
type X larva into the intestinal wall or abdominal cavity.
The type X larva then migrates to the nearest cutaneous
tissue to the intestine.” 1-4 weeks later, a creeping
eruption develops on the abdomen. Ocular involvement
has also been reported.’ Treatment is surgical excision of
the skin lesion to remove the larva, but the rash usually
resolves within 2 months even if no treatment is done.
There is no evidence that anthelmintic agents are
effective for type X larvae.

Approximately 50 cases with creeping eruptions due to
type X larva have been reported in Japan, probably
because the Japanese have a long tradition of eating raw
squid and fish. We speculate that this condition will be
encountered in other countries in the near future because
of the increasing consumption of raw squid and fish as
sushi or sashimi.
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