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Studies on Epidermal Papillomas of the Goby, Acanthogobius
flavimanus Inhabiting Hakodate Bay

Fumio Yamazaki*, Toshihiko Hisino*, and Hitoko NAKAMURA*

Abstract

The present study was carried out to examine the skin tumors of gobies,
Acanthogobius flavimanus, in Hakodate Bay, from the standpoint of their incidence
in the Bay, distribution of the tumors on the body, histopathology and growth,
and experimental implantation of the tumors.

The mean tumor prevalence in Hakodate Bay was 3.19%, (86/2698) during the
collecting period from November 1976 to December 1976. The prevalence showed
seasonal changes, higher in late summer and autumn (29,-6.5%) than in spring and
early summer (19,-4.4%). In September there were two modes in the body lengths
of gobies collected from the Bay. One belonged to the O age group of less than
10 ¢m in body length, having a tumor prevalence of 6.5%, (31/455), and the second
to more than one age group having a prevalence of 3.5%, (13/375). The prevalences
were different in three different sampling locations in the Bay. The highest
prevalence was recorded in Nanaehama (7.0%) close to Hakodate city and
polluted by human wastes or ship oil and the lowest in Higashihama (1.5%,) where
fishermen engage in coastal fisheries.

The tumors found in fin regions were the most frequent (44.6%, of the total
tumors). The second in frequency was trunk and tail (29.19)) and the thrid
was head (18.19;). The tumors were diagnosed as epidermal papillomas with no
metastasis having typical X-cells in the lesions. The X-cells were surrounded
by envelope cells with complicated cytoplasmic processes. During a rearing period
in the laboratory of more than 40 days, two fish showed no increase in tumor size
and two fish showed an increase to more than 3 times the initial size. One tumor-
bearing fish which had been implanted with other tumorous tissue suggested that
successful implantation might be possible.
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HwHEFE

BAEZI3E 1L ALY 1971E 11 A TOH 1 7R, Fig. 1| TRTHEEABADIHATITE»
2o COWN, BEHSKOWTRBZEZEDF MESICERECBEINI > AYR2REL T, LE
HH R & FEHUI T iR X O SR AR DV Tid 4@ 9m, 458 4.4m, BA 8mm OR@EEAW
1

Fig. 1. Map showing the collecting sites in Hakodate Bay
1: Nanaehama, 2: Higashihama, 3: Hekiriji River (River mouth)

LERMAIEHETERIGEEL, ThESULMNIORAT 2B TH/S HIEROEATIRTD 5,
X, FYM I EeETHE L b & Skm EENZ EEETR 2N, TARERAOLBAD 2, IR
Ned 3, Highud L2 R oFBicfzEL, WIBA © 2 © BIRCEEOBEEPEEL,
BEREL THIHIRTD 3,

Wiz 12 A~3 B3 Ti2, SHIAWThIZBOT NS, REOEEL A 2REDS - THE
BERTo1h, = " EREBEHR T 512, Ulohd-> THBERER 4 B~12 BO#RicfT
212,

BEIN A CRLRERZCELRY, AR, FERMEL, EHSOFEEIRMCRAEL,
RH3hi@BHfu, BEEE ESREWML 2R~ —WEEs ICEFREODEEL I,
SeEHEEICIE Bouin K#k% Ly, Tissue Prep itk 5~7p OYIF & U T Delafield’s hemato-
xylin-eosin (D 2 EYufs, L0 Azan Y@ 2HEL THBER 2ER L 12, EEERIERICIX 3% 2V
2~ VEEE 1% F 23 v JBRTHRERRITEV, 8%, SBEIARED, vooval
&4, Hir HS-7 ko HU-12 BETEMETCHREL I,
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. ERBACBEAOHIIME 1975 £ 11 AL b 1976 4 12 A T COHMIIc EEBAO 3R T §
HINTZTNEDLEIL2,68ETH -1, CONBEBHRIRTZOMHRIZ 3.19% T do 12,
s OEFHADN, BK, X oRRECESSRS @Rz, S1BEETEED 94% 25D
TWwWiz, ZOf, #BE2ORTHRCBFEOALNIEE4R, PBENLECEHEOALNIEE]
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Uteddo Tk e UTHRESADOHERRIZ 3%, MESHAOHERIE 0.15%, DENEBROH
BRI 0.04% Th o7z, WM s THESEHEMTL IHER, ERREBLLARLUIEENHS DT,
FAEMICE 2 RIGHEOMBIEE LB 5N 3 § OIREE» S BRI,

ERHRROZEFNEE TWEBAO SHATEEIWESA2 BB AL CEBROHTUR
E%RHT Table 1, iITRLIZ, CDFiLE 3 & 4 H~6 BOBEBHERIX 1.0~1.7%, 7 A~104
OHETiE 2~5.3% Th o1ce 11 T3, 1975EH 6.5% Th o725, 1976 £ TCRIBEHAVEE
A oiz, 11 BONEYOLBREBENEE & 02, FEOLEBEMBHENS WO THEOEEK
2HEHT 3 & 11 R OBBAOHBSER 5.3% £72h, 4A~6 AITCOHEEI HYEVEEL 25,

Table 1. Monthly samples and prevalence of tumor-bearing gobies,
Acanthogobius flavimanus, in Hakodate Bay.

No. of tumor Total catch Prevalence

Year Month bearing gobies of gobies (%)
1975 1 T 107 6.5
1976 4 T 681 1.0
5 2 116 7
6 2 207 1.0
7 8 184 4.4
8 4 200 2.0
9 4 830 5.3
10 12 290 4.1
1 0 24 0.0
12 0 59 0.0

Total 86 2,698 3.19

WINIZL T EEEO - N EYOEBAD HEEEIZ R » 6 EiXhlI Tid 1~2% & HE/NY
o B LI Tk 2~69% EFVERZ S, Lithi- TERER T~ ~YESOHBEE
B 5 uRHNESND b, KRFECEEANTEED 2~3 HOFWHEETRTL MBS -1,

UL, ZHECREINTESICTh IR EELIES THI L Lo HlFT 5L, EED
BEBKICGEIC L 2RTEOTIVERHL»TDH 3,

EEAOGEERAHRRABE 3 R TRE shiz&Efkic>0 T BEAD GEARIHIREE >
BEicas s E Fig. 2 RANZFEY TH 3,

COFTCb»3E5it4 A~8 ADETIHEE 10ecm UUTFO/NED 2 ALk ayd /s, BEA
b 10cm AEOREKIAEL T3, 9BIRIE3 E, ZDEOEIMFAR, MR L L THEAR
b b, 10em LTOUFAMRBERI - TEHEBREINZ IS5,

Lo T9 BOERS N EOREMNEERI YFaRE: 2 EOESD 20DE~ AL
N3, BESA YFaETREHBEL, COBNOESADHBEIL 6.8% (31/455) Tdh 5 DiC
$FUT, E4 1Y U EOREANOESMDOHIRIZ 3.5% (13/375) &2 -T3, X, 9 BOYF
ADOEBEH»ZHFELUIDREBIZD Y, BEGHOBSSP SN LrbHET5E, EBORER
FORH U HAMICE? D LHEEINS,

BREHRCLZIBREHBRR|EORNE BHETAOREMSFIEHM O HBEE% Table 2. KRL
12, SHUSTHABOEREREEVR LY, HRMEOBEFEWBO2HEERZ-TWEDT,
MR B NS 5 C iRy, BShicgE TR, CEROBESHBEEN 0~9. 3%,
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Fig. 2. Graph of body length frequency distributions of normal and tumor-bearing gobies
collected from Hakodate Bay during the periods from April to October 1975 and 1976.
Black bar represents tumor-bearing fish, white bar: normal fish.

FUHFI O T 0~6,1%, HETIX 0~3.1% OREHEATH -1,
SAPEBEEED bR - EBAOHBUEE I CEIRT 7.0%, ROTHUH)INTARY 2.4% Td
b, FESEL/HIL L.5% Thote
CER L ER L EESITIE Sk, RREFUHIFAEKE X 2kn S OEENR TR S 9, F40
MR CESAOHBEESE L 3 ¢ LD TRIRR:,

BEORESMEZORER BEIWEH< ¥ 86 AfKONT, BHEOFHAEMMI2E & ®
% & Table 3. DX S5, CORPD PSP L 5K NYESD BEH & FEfOEER: &
ORELBE EL, KWT, HE, Mg BEEIHEOTVL 3, X, i 1 BERCTRAL BELAR
CHEBIE SEMBED iz, Chbd OB OTR < A EUEEOWRICE 2 TRHREELS
BERRITTEMTH b, ERCEBEMAZ K TRFBURECEETH 5, BECER I3 EHD
24ED 44.69% B EH TV A Kk, BB E BOBE ke HEZTRRL TV LELLD
50
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Table 2. PFrequency of tumor-bearing gobies in three different sites in Hakodate
Bay. Parenthesis represents twmor-bearing fish per total catch.

. . Hekiriji River
Year Month Na,na;)eha.ma ngas(})n ihama (RiverJ mouth)
(%) (%) (%)
1975 11 6.5(7/107) — -
1976 4 — 1.0(7/681) —
5 - 0(0/29) 2.3(3/87)
6 1.7(2/115) 0(0/60) 0(0/32)
7 6.4(5/78) 0(0/57) 6.1(3/49)
8 0(0/12) 2.7(4/188) —
9 9.3(34/364) 2.4(1/201) 1.7(3/175)
10 6.2(6/97) 3.1(5/183) 3.3(1/30)
1 — 0(0/17) 0(0/7)
12 — 0(0/54) —
Total | roGum) 15(23/1545) | 2.4(e/380)

Table 3. Regions of the body on which tumor grows and frequency of the
tumor development in each region of the gobies.

Regions Number of Frequency
tumors Each Total
Gill 4 3.6
Inside of body | Inside of operculum 4 3.6 8.1
Epithelium of oral cavity 1 0.9
Dorsal side 14 12.7
Head Chin 1 0.9 14.5
Isthmus 1 0.9
Nape 4 3.6
Body Left side 12 10.9
(except head) Right side 18 16.4 8.7
Both sides 2 1.8
Left 10 9.1
Pectral fin
Right 1 10.0
Fin 1st dorsal fin 3 2.7 44.6
2nd dorsal fin 6 5.5
Ventral fin 2 1.8
Anal fin 6 4.6
Gaudal fin 12 10.9
Total 110 100

AFETIRARES & LT, 8 WENE PEALECESVBERIN, ChbOESITS
N ASMB LI FBih 2 L & 2T s, ARCERYIC § LRROBAR S ZIEETH 5, X, BO
Bz A BRCERINIPCTh B ERORERAR X H BROEENE H B E FRL T
293, CO4EEIRESICET ABENE I AEZ ZRBTESVER IR TV,
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HATFE TERAE S EBAD 1 HEEY b OESEIE 86 BRI SV TR~ MR, BSP 1 HE-
PN 59 B TEED 68.6% %2hivd, 2MHEF- MY 22 BTEAED 25.6% % ED T, #
Dtz 3 fERF- T 4 B, 4 rFrcES 2 - o@D 1 BB s hre,

HBHE EHONHEBIEII O EER V1, Thd OEEDESHGICITIGE L - a8
gZah, LN LEHERORERERNC Y b RS EIART G Y, ILEE 2 a0 (Fig. 3),

Fig. 3. Section of the epidermal papilloma of a goby, Acanthogobius flavimanus. x T0

Fig. 4. Photograph of the epidermis occupied by X-cells in the papillomatous lesion. x 570

Fig 5. Electron micrograph showing X-cells (X) and envelope cells (EP) found in the
lesion. x 9,000
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£p2izid Brooks® 5 DE 5 HMAy/s X ML B BRICHEREL, L EHTIIZREOKR
BB ORILICE > TEDSNTV 3 DMBEE 3N (Fig. 4),

Z DX EEAITITSE LD b NSO TR TIER 5~25p ORBUIHEREOM
BT, MEEN—ESS, HorTHENEREL TV EEALNS, MIEORMIIERSHRTH
BRZEL, HNCERE 1~1.5¢ OXBMOLH 1 EEE IS L, BB EEEER/MNIRIR
PR, RBERICI/NEABREL THREAENTFVAIRD 5, X, COMIRREET 5 & MRR
LKL, REHLSEULIRLETHRREZEL, HREFELTOVWI REREETIHE S
»3,

B TBOBEBRICIZIEHFAA L B/ b 0D EEOBMERE S8 BERc Rz L fAhiiR
CEBSREOES 2L TV 2088 IN3, EERTITIBENREELUSL TEABMIEY»E
£3h, RAHMRORELEYONE, RELEEPETIAERIERRELET S EBOTH
{, —BTREABRMIESREEERCED LN S,

EHEOREL 12852 XA U Ui B eI BfldnaE el THg s, XMlgAKR
i, BEx R LA OERE BASED LRI (Fig. 5)o E2TBLIZKRDL S T 5,

1. Z»6hnRELPE-TARTCHERCETEESROEL, K3 3id 200~400mg,

2. FHAHEZEEFBEOBVER, K3 312 200mp BE,

3. BRETHINT, ARKETEESCSsBOERE2ET 5, K2 34 400mg,

cht OERTCR % RT3 BB 1 OERIT, MIBEDRIRIZEL AN,

Xz, Uik LidamEfmRsgEgans: (Fig. 5, ¢ OMOBIRTRERT, MEIERI
B{EHL TXMIERZ AL T 3 HBBE I N,

ATER 197549 A~10 AOYMEELS THE S h L 8 BOBBARA» LI Z s EREIL
bRy, ERENAKECRE L, FAEIIEE 45em, # 80cm, I 35cm OBHEBEMAT K,
BL0, % 30cm, ## 60cm, X 0an DRXF UV EMIH I AKEREHAL 17, Hiciz4NidE
T5aRMReLTEAT, AERARCER FEXREL, BEFHI>E&L, ER 104
BERELI, AERIBBLZ 2EBELEL, 2EB2RNT, £TCRCRKTITREL I, EHOmHE
REFNCEEXRRLL, SREHR, AREXERBEILTRD T, AREHEICHT IH42EHHEL
o

R Fig. 6 KRLI, MERTTEELII 2EFZERL Liho 6 @iz Fh b, AREHIC
MTEBHORSVHINL T3, COFEFER, BHOBMOEIEH, AREHEOBMOBIEGL HK:
WEERLTVS, X, SEOAEFERTR, BHARAFTRKRET A5 102 HE4EEL I, BT
BOBEOK X 235 b KA VERTHEHED 28.5% ThH 1205, MMITFRALY 20% LLFTHYH,
RKRTBEINIBFBRAOEF LB L T, BFllkkrnerEidbhibor, BELE 2RI,
BEHOK s SREE M, BEREHOAESYHINIEAETH 5, 25 ALLERUIAE
ki3 8 @b 3EET, CO3AFRVTN LAEFRASITE, BEEOEESED LN I0HED
ENTHDOTE»THBDIHLT, 2 AURNELLI-fEER, FAEREYHNOEBOK: IME
Bzl T 2EEBRY b h, FRAECHOBESHOKX: IXRAFTHMEN 3FLL LML T
WAHRREELD 5T,

O b HWT 3L, EHRAOATMRESMEIREACI Y RXSEBD D, BT s
HEEE LTIk, BEEOKHEXIIKE I TRZL, BEOBKOHGLER T ILEND 3 LE
Abh3s,

BiRE: 19764 10 A 28 HEAITHRE I h 12 E 11.3cm CRWRHES 2 o EESRE X
niz, COEKOEHEHE (BEXER) i3 3.8cm? T, #FRHM (LB XEKE) T84
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Fig. 6. Changes in percentage of tumor area (long axis x short axis) to body surfce (body
height x total length x 2) of the tumor-bearing gobies reared in an aquarium. No. 1
- No. 6 fish died, f-1 and -2 were sacrificed for histological observations.

6.5%Td -1, L DEFBAEBESROMERLE U THEAL, Bz 12 B 13 BIfTz o1, ML
OfEFIIBEE R CEBIZ 5. 72em?, FRICHT 2EIGIR 8.6% HREL Tz, Bifid Table 4.
RT3 EEIATV, 51 3 2 EHO TS AEME i kA 0.015~0.019g 2B
L1z. BB iC 0.01g OESMHEE» 0.15ml O Ringer ICHFBEL, MRSEHEEK 0. lcc %4
ORI IR 12,

Table 4. Measurements of fish used in implaniation experiments and
weight of tumor tissue implanted.

At implantation 55 days after
implantation
Host Body Body | Weight of tumor | Body Body
length | weight | tissue implanted | length | weight
(em) (® (®) (em) (@
|
Tumorous fish 12.4 26.0 0.019 12.4* 22.6*
Normal fish 14.6 29.1 0.018 16.0 37
Tumorous fish 10.1 13.4 0.015 10.4 8

*. Measurements of the fish which died on Dec. 26, *76.

BHE BTN S 12 A 13 B MS222 1:8000 THRERL T2V, [AIREIZ 60x30x30cm DX
5 2BOKERB L TR BB 15,

BBt BRE% ISHEREE LY, o 2@Eiz2 55 B TS5 HEAB LI, EFAIR
BHEUICESER, BT A 2L, EXHEEL,

BHEASH I ETENCED S g, EEHERLIZ D, RIRLIZSOLHELD 5L EHTAL
ol X, BHEBOBREBREHTAC Mo RERIRDLNI» o1,

—%, BHEACSOTRESFEROERRENHIMNIERLARZEL, FIRELEERL S
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DBERRI R IR 2R L, BHEEAIA R LB b hagHBED s ht, COEFKISB
W 45 BEH S FHR -, ARIEEVRBRPL T, EHM KX { pin head RE2EL TIEFHE (BW/
BL#x100) HSEHERED 1.33 6 0. TLITETF U7z, 14 OEBALERICHE L TV IZEH IR B4
FiffE (BLxBHx2) x93 2864 0.4% Tdho72H3555 HE iz #4650 13% i @KL T
e CORERLLESPET I EECESASEBEL BT, BHEOWEEDS S LIRS
iz,

£ ®

APRIC & b BERS IS T 5 v NP RHLTAEN D TR AN, C OAFEMVOEM S BN
HBELRE D 2O S T2V, RELEDOM MIAATHE TSI b BBiL 5 BEL TS
RS W TD 5, FHFFETHEL ZEBRNO 3HEH CHLEBEOMBSREN RS 5 T rds, MR
RECHBEFOF BT YVBBEL D AEIMOZHA L h ETRE L, XEHMIT L BENK
N & b5 HBEEOKR S 3 2B EEd 5 C LRIV, U LAFEICSOTHERORE b
A EERTREINTYFALAEN INS 10cm L TFO/NED v N ICSEELE D - 1250 5 )
Wid 5 & IO HIE & YHROE Y : OERITEEHNR Y, Brown!® 5 13{5 44l DEBHADH
FRBIEFLEFANIFOHERL HI4EIBCHELZREL T3, L LBED L L AEROEE S
RAOEBHIR L OB DO TIREASL » T, SHAEENER, 28, PENBERSERAZL
AENOBHTILNENDE 5,

T NEOILFEENYFRRERT AL, L AHOHFERE LB ULERKTH H, ERESFER
%3 12D IIZEEEBRO ~ N EDAEEB LB OV TOFEMTTENSLETH 5, v NLORH
M2 13mm PR CRREEL L BEEEFIRAS EINTHH2), TOAR 7 VA PBFRERIC 10mm
% CEAEBCAZOLILHL T Y, ABERNPEL T, REMEZEMLZ OFHER%
BAERDRLEMT s REREANR sV EEA NS,

FEBOEE 2 2 THIIIXMIETHY, BEREOHEAR I OMROEF2HE LT HRED
55, L OMAZIX Brooks? 5 H3 HI%) THEMICEERL oMK T ILERRE TREIN 2 7 v 4 HOH
R ABEL TAHON SR TS 310, HBRT I ERHEL XHBEABTT 3B EBALNGE
BRBEINT, COMBESMEIEEL TW3 L ERBVNEVWERAL S, X EEMERTITILL
BEINTWHRTD Y, EEMIRBBEMEL TEL AR B VT S BB IR 2MA 5
DEBDS5, L4 TIIXHED Spm »5 20 pm T THBHIIIET 5 C L5 T T 30310,
ORI NEYOXMIET L2 ARTH T, XXHMRIZZ NP D Bie SRS 7L 4 OF
BRI NEOESZIBEINIMCOAEMERR X AR EEecABL, RN REGE S
BEELTVBRLEELbNS, COFERRXMBEBERCE - TIRGSHRTH Y, £FTidlh
AL, BT IEENECTOE bDEHEINS,

BB EMBRL T A TIREOH 38 2 TR T 2HEL L TARE L L DR IWBOBS L 7
NIRET IEBENEROBESY, BEREMSSUFY BT 5 LKL 5. 4EFTRERIN
rEESTOERL, FRCETAEERNECESNA LN, BT BiciET 2 EEREETY
CEHOD 3 EEIZ IR BRI sh o1z, T OEE, —HOESVEBAZER L THHEOMAL
KBS LI EARELS, WL hicEMick 3 L0 EHENKS,

+ NEHEBEOHEOE I RFEGIR L - TEYTRIY, 40 AORBEHBINICRA Y B2 RIS
WEGED S 3D LI T A LD, FROEAK SEBEFEE U TORERIENEN TV
AREMEASRR AN S, BHEROEEN»S b ORMWTRINT, AL, ERAESREBHEL I
B3 BEE 55 H THBERR I R I h s, BEFARBEL HEA TR BEARGERR
2D, Ud b OREBEAE GOBEBHH 4 1 SN T HRIACHENIDETIRE - Th
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(1) 1976 £ 11 AH 5 1977 £ 12 A OHBREABAO 3R T N2 BEL, REESAOHER
BEEPFT, ZORFR, 3HATSOESAHTEER 3.19% (86/2698) TH 12,

(2) BESAOHMBERCRBFHNEDNA O h, KOMBREERE BEOHBEED 2~3 80
ﬁ%ﬂ—'\'b 2o

(3) EHN3IHATOEESHIBUEE I LEEK 7,0%, FEMIIHA 2.4%, FiE1.5% Th -1

4) 9 B snrYrAOBESHBEREY, 6.8% (31/455) T 1A EOROHIUMEE 3.5
9% (13/375) & WlEd % L HBEREOERRLI,

(5) EBORBEIIMMOBMALICE { R TR, BIFE, HEHOETDH -1,

(6) AEZ LRI E 2H S WEHICII XMIESHRE I N, X, XHlehs ek
(envelope cell) itk - TAMI NGBS EHEEINI,

(7} 7~102 HOASHERCESOEAERRIZVES T 10 3L EOBERTRTEE S b -
7o X, BHERICY - TESOBHEOFMEEN TR INI,

# 23

AFEOWE® 5 A b N EREEE, TEAZHR Bavs v -, AHBREL AFEK
WF, BEECHECEHT 5. AROPEIEECHEE 2B A FREESEEIRICRE S 5 &
BMOBRET 5, X, FHECHKIGHEH 2B 1%, NEFRIEFL, RERELCBHT 5, <
NEQRBICIBEEE, HRIIRICEEH R, BUTEL BILRL LY 3, M, FBFIEO—H
AT RIS R R & o 12,
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