& KEMHE - FEHE #HY R U

FRA Japan Fisheries Research and Education Agency Institutional Repository

RA ) TIZHFEINZXAITBT 5H7- 228D
g BR SEWIER S

E:&: Japanese

HhRE: KEKRER

2NFEHBE: 2024-10-11

F—7— K (Ja):

F—7— K (En): Ceratothoa verrucosa; red seabream;
Pagrus major; neutrophil; morphology

1EpkE: Bk, B, BF, 58k

A—=ILT7 KL R:

FIE: IKEEMRTR - EKIE, KEMRE - HERE
https://fra.repo.nii.ac.jp/records/2012172

This work is licensed under a Creative Commons
Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/

Journal of National Fisheries University 69 (3) 59-64 (2021)

4 ) ZICHFEENTF L I2BT 587 L2880 U pER:
he PR

EHRERT, ZREk

New Two Neutrophil Types in Red Seabream Pagrus major
Infested with Ceratothoa verrucosa: A Case Report

Masakazu Kondo' and Shinya Yasumoto

Abstract : New two neutrophil types, sixth (N-6) and seventh type (N-7), were observed in the blood of
Ceratothoa verrucosa (Cv)-infested (usual parasitism; N-6 and N-7 from two Cv-infested individual, N-7 from one
Cv-infested individual) red seabream Pagrus major with exophthalmos. The bulging eyes contained bubbles.
The N-6 and N-7 were observed in the infested fish without or with mouth insufficiency (ML Mouth closure
was incomplete), respectively; the exophthalmos occurred prior to MI (EP—M]I).
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INFETIZEZSIX, ¥ A J TCeratothoa verrucosall %
I N7 ¥ A Pagrus major (FHER) OIFHEROBESE
BB L UM LA RE L&Y, ZORKE F
EAOHPERIIRFEA L IR LML AL, Z08MY

HEEABERLTFEACBHBINIEAONBIRYE

(appearance abnormality) 2% o T4 IZE{LT5 2 &
PHEOPE o7z, Thbb, OEICIEZIE2RED S 4
JIAEAEL BEFE), SMREY [IREkZEHexophthalmos
2 ODMB#EAEmouth insufficiency (MI) ] 2SE& CTwiz
WEAS T EIEIFHER (neutrophil-1, N-1) 252, # 4
JINFEZERFEL (REFE), MIFRDONLH
AT PR (N2) 29, OBE0oAL S FHERN
EREELRLIKCL S 4 2FEL BREFEM),

MI& & b IZIRERDYZR M L 7% A A (22 L 72IRERA OB
HEABEOM) IIZREFRD 5N D] CTLESHTF IR
(N-3) »BligahzY 72, MIZRTEESEM (R
BERHBLChRy) &, MIOBICIRERZH (BRERAICEK
wEk) 2EL-E8EFEAICRENENEMEIFHER

(N-4) L#gsfiFhzk (N5) PHHEYT 2% M EosEED
HHRRD ) 5, REREMEZR L -FEAICEHE IR A
BRIEIN-3ENSTH 575, WIFHERMEI DD SNEFERAT
EERERZEHNC 37 » TMIAHE Z 4,

019 ICHE SN BEFEMBEZANSAT L Th 2
LZh, ELoHRREMARIEZDY, RKATMIE Lo
7oo E72, 2RPIBTIZRIKICEA OREPBE SN,
MEBFRERZHREL2E 25, MIE LR BEIHTVTR
DFFIRICBNTHHFYPEILL Tz (BIREALOH
HHRERRFEADTPREIFLAEEDLO P o),
F72, FNS OFHREROBFEIIEEMON-1R 5NSD VTR
ELRBoTWZ Edb, RBREMBE MIE % 58
OFEROIFRIRE EOEFRIR (N6), RIKFEHBZICMI
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WZHET 5,
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W L7 THEmRE (FEEE) T019FC8shz (&
O FAEMA THI6H; F4EMAB, TH0H). FFA T
THEL (20 ppm, 15°6), &K, BXEBLIUHKREZR
ELDL, KERFEROBAAT S ABKEITIHA LTK
R25TC CHHIAE Uiz, MEHMPETROREME (=
U U3E, MEER) FHEERE L, FEAA (&K 87
cm, BXESO cm, A& 101 g) (Cik2fiifko, FEMAB (&
74 cm, BXE70 cm, KE6S g) WEIEEO Y £
IAHFEL TV, FHEAADLII2E, FEAB,HIF]
MR L, MRBHEARZ R L CRTEO L Rk &Y
a7 RIS 2157 — ¥ 154 ¥ F) %%
ELI mAESSRAFy 7 WEHBIILEDOAN/N) UNa
AR (1,000 units/ml) # ANTHER L7z, UFICHE
HRICBESNAEEREICOVWTEY, MHRTIRERL
HEAORMEE TONBREDOHETLL 247, Fk
124781 R % (behavioral abnormality) dEHL TV
TEHEbETI RT3,

FERA

20194E8 A6 H ICAHIRERATZRIB L, ARHCERERINICIT R
B SN HIRIROZEM L RRN ORI IZ2E B 0
mikE (10A30H) FTEDLN/, FESHISHICAIRER
Pz REAPEB N, SAI9RIIIRIEAVNELL,
BHICIIREIRNEE L D OOLERRAZEM L2, AR
Ozl 20 B ORI F R L7228, RERNICEER
BWEEREND Z L3k ol. OFISRICENRE R
(EHEHD TS TR E /I L 720b, Hif
BRI - TR ELTE KT LICHTTE) 2988
Ehize 10H4BIC1E B ORMAEITY, M EHREAR % /F
L7 (RIEOZAEMEA £E1L]L cm, BXEL00 cm,
FE233 g)o BRMBDAFT LML/ A, 10H6HIC
BEERZEH OKE L~EEME 2T 2178) EEgsh, 10
HOBITIEMIA e Sz, 10300 122 B o #R1M - it
BREBERER LT > 72 (ZOROFEAA 2R3
cm, BI04 cm, KE248 g), FILE FEHAAZR
#L, ¥4 /7 T %Davidson® TREIE L7 (108 HEERE,
0%T.5 7 =V THREE) . ERBED S 1/ L2EEORE
S, KEMEACHE 136 mm, BAKIE 54 mm (453
M), AEEETIAE 94 mm, RAKIE 40 mm (B
SMH) THotze hPB, MEMEKIIEEEP THIBRE
L%o/edDT, AR ZFEIH LY TTHE SR
BETHEL 72

FERB

20194E8 H28H I, THERERMICEEAEDH O, FHEIA
3HICETIRIROE MO HEAEIMIZE Lz (BIHEI
REEPBE I N . BIHIHITITAIRERA B O R
PR L, FEEHEE L. IHIRICHIRROIEMIZ A
LB BoKERBEI RO oM, BEICITHEREKOEM
Wi TEBWESEYE Lo 9H11 IIZERRAEH L
PERBEIER I TWid ol 9A208 ICEREKDH
FUZERPE SNz, 9ASEICBE L2 ERFEMO A
BEIZ9A24B TR L, BHREoREE LD ITHFROKNE
LIHE L2, B (10A30H) ¥ CAIRMOZEHITED
b ole MIZIBHICED Sh, 10F9H IZIZHE
TR BARE I N2, 10830 IZHRIL - MK EIREAR O/
BETol (ZOROFERD £K105 cm, BLEIS
cm, RE209 g), KLtk FLEABEMBIL, 54/ =
EHEEAAORES L FMRICEE - RELL. BEENIZS
4 7= (1K) OEEIFILI mm, BAKIEIZ45 mm (5
4RE) Thole B, WMKFEE TCHEEABIIZINA
HAZRBE SN o7

WEE - /A (2020)°0HBICE T IEE
MEMERCMIC o - REAA GR) &, MI&EH
ZEHEETLIEEAB QRB) X, 2018EDNTARLBI0H1C
P T EROFEMAS & CFEMABE AR THHRA
DB LS NI BENDBIZZN S ONBEREET L
PEERTHS (WFEND 54 IHAVEREE) . 43,
BWHOBERE A~ CHEL TV 2720, SFRER
DS NIRRT h o

REAA

REMAL G BFEAGR (VTR 54 THURGE
&) 20196 A2HICBRY 7 ARk (kiB250T) ~
WA S h7z, AEPEEEHROREEN (1) V65, 4
L) BHWEBE L, BEAAL WEMHER BY
£213 cm, HE2365 g) ICIF6HISHICMIPHESR, 6
R2TH B AR 4 & BHEMARD SN, BER
A2 (MERBE: BXELTS cm, KE1383 g) Tik6H
13HICMIAES 5Lz & & bic, AR I A
Wk s Nizo 6A26HICC DAL L, BEH, BHH
Wil 4 L EMERAIEE o720 BEMAS GTHEIEH:
BEXE21.0 cm, 4£5E2095 g) TIX6A24A ICMITEE S h,
6A 27BN RIS L BREMHSRD SN VTR
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DEFEHATBOTHIRMEF (TH6H) £ TITIRERZEHIE
KT 5 ho iz, RINKEDFFEMADR LR EMFEE DL
TR B MAA-L RYE217 cm, KE2285 g HHMA
A-2: JE K183 em, 1KHE1380 g FEMA-3: RXLE212
cm, AE1825 go WINOEFEMALIRIMNE, 54 /T
WIEFH L7 AREE CHIE & ke L 72

REHEEB

REMBL D54 2RB) &, e—F—%2HKELT
WRWERNT T ABUKMICIA S, TTRORESE (=
Y r6%, PRAEEESE) 2 REAGH L CHE L, REMABL
&7 B HEAMUIZ20184E12H 26 HICAKAE (kiR165C) it
AENTD, ZORTTEMBERD 5L (BREI26
cm, AE46.3 g)o 20194E1 H 12 H 2 iFITREIAS 4 & BHER 22
WAEZE S 7z OKi2047C) o MRERZEM & IRERNIC B
5 S FIEIC R &4, AIRERTIR201942 1 H27HIZ Ok
W#204°C), ZMERCTESHAUR ISR S L (KR
21.1C) . EEHBAD S OMIZSH25H 24T - 72 (FR1fL
B B faB-1: R E140 cm, 4KES21 g BY) LiFEEo
Ki21.0C) o $RIMAE, WEABLIMHSN, #1472 (1
k) &, 70% T 5 2 — IV CHEE - BRAF Sz, BE L7
¥4 7 ZOEKEIEI82 mm, RAAIEIZI.0 mm (HE3MH)
Tholzo BHMB2L 2B HFEMISH2BHICENT T A
BUKHY (OKiR21.8T) It A SN 7zhy (B EL66 cm,
fRHEI88 g), Z DM T TIIMIE MIRERD 2227780
bize Frz, 2 L-MERMICIISIEBIG S ik
AR EIA A & B 22 AR SNk o 7298,
AHAB I NS O RFEATE 2SR RIS BIZE S /e Okl
176TC)o HHHB2A 5 OFIULIISHI5H I T 72 (BX
K171 cm, £#832 g /Kif207C). REMB2DF A
T (AE) & 70%T% /) —VTREE - BAES Nz [
ENy A4 TORFEIZ220 mm, FAEIEIZI9 mm (4
SIS) Thotze 2B, EHMB2OKAANIZIZ5T14H
25 A 2 OB GBS LARE) O IR S ASRD B A7z,

BRBLUEE

MIE& 7 BRI IRBRZE I & R L 7235 AR A O BF Bk (N-6)
&, MRERZEHBICMIE 7 o 723 A A & A MBO AT ER
(N-7) (X2 sH oo Jiki, 9 7% D B May-Griinwald-Giemsa
Bett |2 & o THEGe P AR SR &, BRI HuG &2 LY PR
ok v VIR (L0) & 2o oigmrtE (L)

25 7% BB A Sz (Figs. 1A & 1ID)o 2 b
O OB, REFAMOUFRERICBIZ: S5 2M3H D
W okE (3 B Bordinary granule, oG; 18, oG1Y; 27
0G2Y) ) FHAEMDN-1, N2, N-3B5 L UNSIHEENn
% 2FfEH o B WU BE A (extraordinary granule, eoG; 17!,
eoGl; 2, eoG2) # & UN-4o il 3 B Jkr (0G1™) & B
WA R (e0G27) WZHH L L T v 2" N-60> 1% i i
(0G1%) 13 K% 2 M1 DoGINE N-ADoG1IZ, N7 1% 5
B (e0G1™") 13 % A4 DON-1, N-2, N-35 & UN-5D 18
BACHEBPL L Tw/ze LA L, N-6EN-7TO2R R, (eoG1Cv6
B & VeoG2Y) &, REAMB LUFEHONILHNS
D2FWPERL & THA LA B84 7 5 T W7z (Table 1o
F 72, N-LICBIZE S L5 SR R (inducible granule,
iG) 1AN-635 & UN-TICIZFD i o720

N-6D 1R (0G17%) I3 &KHEY V' — ABER LD
ST, HHAKPSVEFYF—¥ (PO) BLUXS
YHEB (SBB) MitETdH o720 — 7, 2BEH (e0G27°)
DLOIZIE AT Y vV — AR S 725, BEifhe
FLONDOLOL b b i (L0-0) ITHE S hTwiz,
F72, BN 05— EHIEDLO0AS BBIS S N7z,
coG2DLLIZPOM M TdHh o 722, B [BHMEI O H 5%

BUYXEL2 LT, LOOLEFBIOTHICHET 280
DHE (spot) NEEK ENL Do 720 e0G2°DL1IZSBBF;

B el F

Fig. 1. Sixth and seventh neutrophil types (N-6 and N-7,

respectively) from red seabream infested with Ceratothoa
verrucosa. A-C, N-6; D & E, N-7. A & D, May-
Grinwald-Giemsa; B, Oil red O; C, Sudan III. E, Sudan
black B (Note positive LO-0). Two positive patterns are
observed in B & C (pattern 1 > pattern 2): Pattern 1,
positive L0-0 and negative L1; pattern 2, negative L0 and
positive L1). F, scale bar (5 pm) which is adapted to all
figures (A-E) in Fig. 1. Counter stain in B, C & E:
hematoxylin (Mayer’s).
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WERLZ. ARERIEF A VLY FO (ORO) BLUXS
VHLZBEEREGERL, %< OBENTRLONOLOL D b
Pev FEIR (L0-0) ICBRE S hTwiz (Figs. 1B & 1C), 77,
SHROER CRLIFHETH -7z (LOIZKEM). SBB,
OROB L UXF VIIOWTNORBIIBWTEH, Rtk
OBYE (R4 Y —OANT FF T UYa) (IR
F 54 hol. 72, SBB, OROB & U'X ¥ » IRl
DOFNV<Y) YEFEEERIIAT N Y RE LA
W RIS ERIIBE S W kb5 7z (Table Do

N7O1E B (e0G1®7) 12 BN-6MD0GL™ L [ 412 4
Y- LABRERDONT, BENEEIPORETH -
720 LA L, oG1™*L iz £7% Y eoGlIZSBBIRM:TH 720
eoG2Y DHABALE M DS < 1ZeoG2™ D ZHIEM L
TW7ze LA L, eoG2 " DSBBHAB M ie0G27 L IZR %Y,
eoG2MTIRLIA TS 5 D128 L TeoG2Y DL Btk
TH Y, LO-0DBHRIs%ER L7 (Fig 1E; Table 1),

N7IZIRERICHE 4 OREZR L CHFEABICIOBES L
T EHS, RiEEEIAEORHE (bulge of cornea
with bubble), & Ht L 72 f % @ 8 2 (rupture of the
swollen cornea) B & FIREFOEHE I (storage of
white turbid liquid in the eye) IZEFHFEROIFMICEEL
BWEEZI bR,

N-6EN-7% K52 & T, IREREHHEIHEZ 5 MIA
FHRICRIZTTHELHETE D, bbb, N6ZET
LZHEEAPMICE S L, 1RERSBBEE & 20, 28
R OSBRI M B ASL-120 HLO-0IC AL % 2 B 2 %o

EEEEM, ZRER

LA2L, BRERZEHATICMIE % o 7 FEADITFHIRIINAT
»H® N7 IPORBRICHIT AHBEOEE (N4TIE
R ENBD, NTTIRIERENERY), SBBHMAaM (N4
TIXIB R & 2B SR OL1IAB M T % 4%, N7 TId28
SERT OLO-0AS ), OROE X & VITIHefath (THetalc
N-4i3BetE, N-7iZ2RBER2SB1E) 8 L UOOROE X ¥ V11T
gEpo~e b F Y URaNE (NAZ2BER OLOA R
%, N7IZRM) PR 5%, RBRICMIBICREREH 25
7 FEADNS & MIFTZARERATZRE L 7= F £ A ON-6D [
ICIESBBHefak, OROL X # VIZfad s X 'OROE X
FUMPEBBEOAT ISV Y RERICEVWSTED OR
72 (Table D)o TN SHOHEHNS, REREH & MIPIH
RICRIZTTEER hoofNBREOREIFEDENIC
EoTRREBLE RS,

R L AR CIRFERONBIRE LIFFROBRE
ML T RS, FEAICEHE,OTHRELEZS
TWwhb, Fig 2l F CRUFEAICBESNSMRRE
(A) LITTBHRE B) 2RRFIMICR L, N12FT 5
FEAIKEZY A/ PF1FE2EEEFEL (BESE
usual parasitism, OV), SMRRYE L THEEEIAD LN T
Wi (Fig 2D)?, ZOREZPET %, PIZMI (Fig.
20M1) DL, ¥4 7 OB EHEEL-SEMR (B
#¥2 Hunusual parasitism, O°) I[CIEN22BE SRS (B
BEITBE 3D 5T wizvy; Fig 20)% PHMIE % o 7-
OB ICERERA M L M2 IRERAICKRIEER (bubble
formation in the eye, M3), KW TERIKOZEH (RERAN

Table 1. Comparison of neutrophil granules from red seabream infested with Ceratothoa verrucosa

Origin of neutrophils, type of granules and reaction™

Fish w1thout C

Fish infested with C. verrucosa

Staining”™ " verrucosa™ First type: Neutrophil-1 (N-1)* Second type: Neutrophil-2 (N-2)"
Gl G2 (0G2M) Gé G2 (e0G2™Y) i Gl G2 (e0G2??Y)
| 1 ﬁ V.
©G1Y Lo ; (ec%l) L0 Ll Lo Ll | (Gl® 1o L1
MGG C E c + C E C C E : C E C
AcP F : (EL) : F
c = =rTTs = = = = = =
Glu - +7 - = +1 - - - - +7 -
Esterases - + - - + - - - — + -
PO + - + + — + + — + - +
(SF:+) (SF:—) (SF:=)
SBB ¥ = ¥ = = = = = = = =
(SF:—) :
Hem - — - i = - — - - - + -
ORO, S-III - - - i = — — - - i = - -
Hem - — - i = — - — - - + =

"'MGG, May-Griinwald-Giemsa; AcP, acid phosphatase; Glu, B-glucuronidase;

NAE, a-naphtyl acetate esterase; NBE, a-naphtyl butyrate esterase; CAE, naphthol

AS D chloroacetate esterase; PO, peroxidase; SBB, Sudan black B; ORO, oil red O; S-III, sudan 11I; Hem, hematoxylin stain (Mayer’s; counter stain).
"*Esterases: Alpha-naphty] acetate esterase, a-naphtyl butyrate esterase and naphthol AS-D chloroacetate esterase.

“All types of granules showed negative reaction to other tests [alkaline phosphatase, periodic acid Schiff reaction (PAS), alcian blue (pH1.0, pH2.5), toluidine blue in

distilled].

"G1, series of type 1 granule; G2, series of type 2 granule; iG, inducible granule (category); o, ordinary; eo, extraordinary; L0, layer zero (inner layer); L1, layer 1
(outer layer); C, chromophobic; E, eosinophilic; +, positive; —, negative (non-detection); 1, increase of positive site; SF, spot formation.

A few of LO were positive.
Kondo et al. (2017)%; "Kondo et al. (2017)"; *Kondo et al. (2018).
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CRWEH D) L&D TRAAESH AL (buoyancy
dysregulation; B1) & FE#BZEH (protruding action of the
head above the water surface; B2) #5#2Z ), Z D,

BMBNECIME LRI ) PSR FTEL-FEA
(#8 B ¥ % A super-unusual parasitism, Cv°) 1Z1ZN-34%%
woNhd (Fig 2@)% MIE Zo7-DbICBENREAE
LEEERGE I &R L72P [Fig. 2@; 55k - &4 (2020078 &
UCABOREHAALILAI] &, MIOBICEREKNORIE
T B & %7874 (disappearance of bubble in the eye,
M4) z#R7-0bFEREA 4 L EEZEH %R L/-P [Fig
2®; T - A (2020)°B L UAROREAA2] IZ1EN4

Table 1. Cont. 1
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A, MIE o 7eDLIZBRHAE L BHERERL,

Z 0%k, ARZKOEE (HRBRMICKBEK), KW TLHR
Hargelt (RBAICRIESHY) L7AP [Fig 2@, El - &
7(2020)°8 L UARTRORFEAB-1] ICIEINSHBRES N 5,

7z, MIETHHERER D22l (MHRER & b KBEK) 233 T
E LT PR IRSAS L IR ZR LA
b N5 R b D [Fig 2-O; ik - &4 (202078 L O
AEOREEB2 NOIIGRIRERSE (RN ICREE
B, ZEERERMICTEPLEL. 20k, ERIFNOKEWE
RLEDBICEBEPEL L, ROTENAGRENE L
PicR &N [Fig 2@ARMOFEMAA] ZOPYHEHEFEN%

Origin of neutrophils, type of granules and reaction™

Fish infested with C. verrucosa

Staining™~" Third type: Neutrophil-3 (N-3)"

Fourth type: Neutrophil-4 (N-4)"

Fifth type: Neutrophil-5 (N-5)"

Gl G2 (e0G2°) Gl G2 (e0G2°™) LGl G2 (e0G2°%)

(€0G1??) L0 Ll (0G1?) L0 LI} (e0G1™) L0 L1

MGG C E C E C E C i C E C
AlP = = —TTrTT= = =TT = =
AcP - 47 - = + — - +7¢ -
Glu - + - = +17° - - +17 -
Esterases — -+ — : — +7¢ - — +76 —
PO + - + 0+ - + + - +

(SF: 1) | (SF:+) (SF:—)
SBB = = = ¥ = F = = =
: (SF:—)

Hem — + — — — — — +76 —
ORO, S-III - - - i = - - — - -
Hem — + — : — 476 - — 476 —

“1"58ee Table 1-1.

*SActivity was limited in the small central area of LO (L0-0).
*Kondo & Yasumoto (2019)”; ** Kondo & Yasumoto (2020)°.

Table 1. Cont. 2

Origin of neutrophils, type of granules and reaction™

Fish infested with C. verrucosa

Staining™"* Sixth type: Neutrophil-6 (N: -6)'"

Seventh type: Neutrophil-7 (N-7)*f

o G2 (e0G2"%) o G2 (e0G2°"")
G1 (0G19% o I G1 (e0G1¢Y) 0 0
MGG C E C C E C
AlP = - = - — =
AcP . - + - - +7 -
Glu - +17° - - +17¢ -
Esterases — 476 — — +7¢ —
PO + - o+ + - +
(SF:—) (SF:—)
SBB + - T =z % -
(SF:—)

Hem - — - ; - — —
ORO - (+71=y"7 (=7 - (+7=y7 (—/+)7
Hem — — — : — — —
Sudan I1I - (+"/—)" (=7 - (+7%—)"7 (—/+)7
Hem — — — i - — —

"1"*See Table 1-1 and Table 1-2.

""Two patterns were observed (patter 1>pattern 2): Pattern 1, positive LO (L0-0) and negative L1; pattern 2, negative L0 and positive L1 (no SF).

*Present report.

SEHE - RA (2019)0Ci, BLUWEIAA L EHRNE OB TH S L EX TR L &kd o7z,
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@ Pm — Cv* =2 N-1
RL7ZzDHMIE & o B EICENTHRES h
% (Fig. 2®)., 7/, WERIKADKRILTEREA
BRIy, otk WHERICKEEZED) A
okl (M5), HIRERICBIT LML A
oWE (M6), AMRFOAHHITE (M7),
ARZkzel, ERROBH L-AREOHEHEL
Vo BB EFEL, SHIIMIE koD
HICHBERPREZ > ZPICONTERD LI
% [Fig. 2-00; AROFLEHAB].

Fig. 20258 TE BT L3S wvds, @
Ot b, MIzR L2 BEFEAORRK
PICEEPATER SN TD, Z2OREITHEL 2
B (REIZER L), KiEdEas  Fig 2. Relation between neutrophil type (type 1 to type 7, N-1 to N-7) and
B L AR NASBE S D, £7- 6 abnormalities in Ceratothoa verrucosa (Cv)-infested red seabream (Pm).

Appearance abnormality (A): Al, mouth insufficiency (MI); A2,
DN S EHANAL L EHEEH ORAERE I exophthalmos; A3, bubble formation in the eye; A4, disappearance of
NSOHBICEE L W EHEREINL, 2512,

bubble in the eye; A5, bulge of cornea with bubble; A6, rupture of the
BHRAHAEOBHEINTOBR L ZEERE

swollen cornea; A7, storage of white turbid liquid in the eye.
Ziohs (QLODOLE), 5% FEAD

Behavioral abnormality (B): Bl, buoyancy dysregulation; B2,
protruding action of the head above the water surface. Intensity of
RFERY, BIABEYLIFPRELOMES:
HASPIZLTWES,

(Pm— Cvw=P)
@P—Al - CW=N-2
@ P—Al 5 A2 (R)-A3 (R) —» A2 (L) A3 (L)-B1-B2 — C1* > N-3

@P—Al 5> BI'B22 N4
®P—-Al -A3(R)—>A(R) — Bl1*B2® N-4

®P — Al - B1*B2 —A2 (R)*A3 (R) — A2 (L) A3 (L) N-5
@P—[Al,A2 (R & L), A3 (R & L)] — B1-B22 N-5

®P— A2 (R)-A3 (R) — A3 (L) — A4 (L)-A2 (L) — B1 2 N-6

@ P — A2 (R)-A3 (R) —» A3 (L) — A4 (L)-A2 (L) » Bl — B2 — Al » N-7

@P—-A3R&L) > AS (R&L) > A6 (R) — AT (R) - A2 (R) — A6 (L) —
Al — B2 N7

Cv-infestion: Cv*, usual parasitism; Cv°, unusual parasitism; CV°, super-
unusual parasitism. —, time’s arrow; R, right; L, left. [ |: The order in
which abnormalities happen is unknown due to non-record of date.
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