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RE DRHFRALENTEART ANG S FEN BT — RS R BN EF M
R EANARAE R AL ERRA U T PMEAREAEFHBERE TS LARHERMN
£, AHHETRESER UREAENEANTERAL L AHR, AL AETANRRYTHE
FRAASUHTIYRE. EAMR T M ANENSE A A RA L BN SR HBE Ed T
ROBRATENAAR A TERARAA AT ERIRN MR X GUBEAEAR WK
Blo ANGHRIRHBMECALEIRENFEFAHRTHRENED AU LEATLA

WENFRRAXTRENEEZRA,
x@i
mESEE Q9545

EEVBIL RN A 20 4 60 4
RABRERLR, BHASREERT “ENE
W, Mo, =T HE(TBT) M = X B % (TPT) BB F X
JE RN A S E A AR E S,
BP BT 118 ) 14 5 2F B 42 (imposex ) ( Blaber, 1970). T
Yo =i R R PR B 5 At R BT 3 4 R xR BLAS
2 L R SR, B 2 R W Ve A L TS T A —
G R br (BB ESF, 2002) .

AR, fEXT R E R R R AR B R K A
ER R, KB IR( Thais clavigera ) R R K&
SRE BT AF R R SRS NEER™
FRR L (B4 EZ, 2001; Li, 2001;: Liu et al,
1996) , CHUAE AR B A ULH 15 B AW Yl
BEE SR (R E S, 2002). BB HET L, X
AR R FEME THERNBRETSESS
I, LA e o 0 28 2 BE 0% BF A1 5 2% (Tong, 1986.1988;
M %%, 2001; Li, 2001; Horiguchi et al, 1997),
P 25 B0 IE B A R R TR S AR A R A B R G R 2

EHEER BT, BHF 48F 5195

FILH R0 BT 5T i BRI IRE, AXHRT
PEF5 B8R IE M M 0 AR A IR A R G R
FHASCARFL, BARNHRENEY ,AHRE
TEE BGMAEL G e, A ENBTH SR
B A Yy T SR 0 1 SE 0 R R B BB B 5T 4R AL TR
AL ML | AR,

1 #R5F*

2002 47 H—2003 4 3 A, &S REWHEB O
MU E TEREN AFRETFESa LEER
ERBHRIEL 800 1. HWAMEATRELEE, A
7% MgCL, KM 12h J& , /)N Bk Bl @ B R 7%, B 3K
s, WHETHRIFIIER H4o PBEER
17)5 , 7 Carl Zeiss Stemi SV11 @ H8 T WEHid %
HHARE R WIEAS Bia XA E MR
14 i) B 25 72 BF (Oehlmann et al, 1996),

M ] A8 A A P R B S0 A B o A .80 A
MEPEA KA 100 AR R B e AR K, S E A
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(prostate gland) 548 B (vas deferens) F1 BH Z£ ( penis) .
BEHE A MR B G B (ovary) . B R (albumen
gland) . 29 X8 F& (ingestion gland ) 1 58 3§ R (capsule
gland)o XARIYEEREMN M EEFERPLE K
B AR NER REEMHE BRER
3—5mm, B 2mm, K EZBBERK K. ZF X
B EE AEAE ESYA (BE 5—T7um), &
JFH H.E 3, YR 7L B4 Carl Zeiss Axio-
plan 2 T IR%E,

TEME R B A B B T Carl Zeiss Axiocam $(#5
FAL AT B X % W R S LD B AT B R, A
Axio Vision Bl R T REHTEBR 2. &G, B
B k4 Adobe Photoshop B, 8% A Powerpoint ' ) 1E
P R o
2 &R
2.1 HUERRSE

BHENMERZFGEEEARE IR . SEE
B (A 1a) . #8467 F 3 B F T, B MG IF
Bt AT SR BE T B T S, W B KE S
HBaAEMEEEAS (B b)), EFHAERTERE
F . HAHBEERB TR N ERE KNS, A
AR, AIFIRENE, H5Z 31T fidRA
MR ERELZY N ARRERSGE
M, S ERIFATHL HE 3 K BRI 40 i A 25
R AR R R R E R R AR E S E
MEFFTHOTFHEMARZE(E 1c). MBEEMN
RSB EREDEZBIHEER I MELRRE
B, aRENEGY A RERSBHRAR,
SNEAREBEENTRNMEGHR(E 1d). HEH
BRY 2", EHME, IR mEHLETH)D,
KIBRED . HEABMBENE BT HIAES
E (penis duct) , AEXR A ZITHERE , BEEHTE
MEAR, M ECEERENFNARENATN
5#TUL(E 1e),

2.2 HWHEARS

EFBENREHRAEFERNR HINE
(oviduct)\EEﬁ\%ﬁﬂi\gﬁgﬁﬂﬂiﬁ%’L(V%i"al
opening) A1 B (A 1f) , PG FREEMM MG E,
BB O A, IR REAE AOMETE AE T A B (B 1g) 0 AN
MERTRBANE L ACHRE, KRS EAR
Wi, ERRMNTFAERMI, B RAXFAGE“U”

E.HUEL  EAN—FKkKSE, BRAERS
TN, IERBREHLA(E 1h), BRRAETFEA
BRAGERZE ABETRKEBENFECETEA,
FEMETAREREIBRBAR KO, BUREREK
IR FERHBREG W, WREHR—MHARAR, 5%
ZEREHHE, BROAHERNHNEBALH LR
fREOYIE, AT B TR RRNEER (A 1), B
GHARRALEAY R, NEBREYE, 5hiE
FAT.ATLL4r R 6 AKX (B 2a), 1.2.6 X¥EFEH,3
KEH,45XAEH, AR E L, FRREE—
MHERKWE EREIS TR, MAE& XK HR
A (B 2b). IEREMIEEER —FRF
R R ARG 4, B 0 B8 B8 74 (ventral channel ),
513 3 R 52 3T Sk B8 — 4 55 BH B (vagina) 403 , BAEFF OO
TN ER, 3 ¥ B4 58 3L R (genital papilla) , 4 5 1L,
O FEMARD R, EHER L RETFHEFO,
EEET ARG HIEHEN FATLURER
BMAFKM e G LR, SREREAAER, B
IR MBEAEA N ENASEZHN(E 2);
AEREGINNE R RA,

2.3 HBRENMNLEERS

MBI E EREE AR ES L E
AHEERPIE(E 2d), EHEMEREREMN
BIZE BB, RE AN E S ER AR IE
W EEAMAOAER —FZENEHE, H4EM
LRI, MEEI N ELERER, HH
THRENERN, ERHEN0AND AP, KPE
WM EERMEEEREEN AN AR TS
AL, BN R AR LR | DR GRS
SR MM AT TR LR, X S A R R R
HEHHABHAR(E 2e,1),

R, EAMANEE R - R/DEH
ZRE AR EEENNE, KESAKREX,
TESME b i i 5 4 A 1R RO A 8L, B /N T
MEMBE, —LERTREBERENNRBRAZER
AARZERE EHEEERSH M EANBHESHE
BN EELAMAR, CRAZIMHERE (H
2g,h),

HEBIGH GRS E S A AR E
B, 2 RHAERILERE 6, U R HHE, S4EHA
D B SRR AR N RSP B Rk HE L B e 3
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1 BERAEERENRRENAREENH
Fig.1 Anatomical and histological structure of the male and female genital system
a. EXBEHEERAS, x8;b. MM EBYE H.E., x 100;c. HEAAFIBBEYE H. E., x100;d. EEBEERIE
H.E., x200;e. BEMEFAZEBEITE H.E., x40;f. EXMETHREMRL, x8;¢. EWFMBYE H.E,, x100;h. E¥EH
BRBYIE H.E., x100;i. EXSMBBYE H.E., x40, CG: I WMR;E: RE ;L ;0C: 5RAA ;P B, PD.-(AZ R K ; PR:
BUPIBR s R: Bl ;S: W F; ST: AL W4 s TE . A ; VD W s VO AR AL Y SR R
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2 HEEMERRSEREFNFNAREER
Fig.2 Anatomical and histological structure of an imposex genital system
a. EXW BRI, x 10;b. IEHNBMBBETIE H. E., x40;c. BEIW, x10;d. BT NMEEHER, x8;e. HHEN
AHEFESHE H. E., x200;f #BENM K/ EEHHE H E., x200;3. HBHENMEARAIENHZE H. E., x 100;
h. #MENMERSFENHZH. E., x100;i. #EBEMEANAENERBEYE H. E., x40, AC: A M ;EC: I ;VC:
W, ORI ORM;OXT; QAN ;OLEM; O /I 7
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BAEERATWEA, NIWE, NF MEK 5%
BERRELFCEERG, EAF MM NERY
HATHFH,eJUNEF BRBRAS WD, FEA
Pk RAMM SR WA F I A AHEH MIEE
BN CRHEH M BN ER S KEWEFRAOPA
i (H 2i),

HEHENM RN ESRNAEROALEHESR
R E AN, TP AR AT 0 7 W
£ PR BETE BOE ¥ RO SR 40, A A BLBN b
RS TR,

3 it

"X TS WA BEERERER, fF
AFMER ., —FRMEENME B EREE 5
— MR EE MR AREERESE, BRAHNE
BERRRKEE NI — XM AGL0BERNE—
KE 0, Fioroni % (1991) R 1B 11 & & ( Nucella
lapillus ) PR FEHEME NIRRT S IR B MEEAE RS B
FREER MHEREDRNAR, FBUEENE L EH
WA BER , A S0P B X R BUR U
AR EREAEHBFE MR, X R
W R R GRS M EERT LB L, PER A
AT RSN S ESBENERSHWELS
3 EMBZAL:

(1) &L, vEm 2 A Ry BH 25 5 4 A K 1
SR, ARAS R, R K EEE ., A
EHEBEEOMNE KEWSEEMEEE, REE
REA

(2) MARE ML, 4Kt o T MK
FE SRR SR, SN B R E R
BEARR FREENE, MR 2L 5 vk
MR MR, SRR S 6y 2 R W RE S B 25
AEAHERE. RLRIPEEARALELEEN
BHRE HREXSENERTFETAERETEMN
HBHRZED ERNBMAETREAHERE,

(3) M\ BR42 LB BT NMEFEIER S
MIBETERE B B B E 5 MR ) J7
Ko BB MEEERENOAZE RSERER
HEREEE RETHARL O TEAMAR, &
JERIEAERTL O 4L, X BT fE [ 5 28 B2 #0 A 51 iR 3 5
M 473 B B M H X, Gibbs(1993) X 8
BEARGEMRBIFUR R, — 8RB, BEEN
REERAZE, REARZEPF HEHE A E
BODFENAHBR I MARE &S SuSRMEE, B
Bt % B0 0 6 5 A A4 W A0 1 0 kA T 28 B TR K

JIGE 6 A 0 A X — AL

LR W, B R B S W S IE# Rt
MEH A FZHBLZ 4. Gibbs(1993) 1A 4 5 AF
MES BB SR, X— WS AKX RN
R EESBEPEITH - MIESL, BHAE
Fr A R MR X — S8, B0, RS
Bh A RAEBTMENEREEFARETNBREN
BB, AR RHREMAMTET R BT,
PEWFZE o B EE A — A L H Rk,

N RAEREERENTE D, BR S IKE
M T VAL RRAE, T BB R MERRERELSE
ERAFNARF LS THREN KEERBZ
i X R BB R E MR A A RALBHSE
DIRERY WG B AV A AT 68 & 8 iR A B4 AL T 6
Ak, H— B EHRTNIE, A RA R BLER K
ARGEMWEEEMFES, kD H e 8 H
IR, B EEMAERZTALRRAIMEEML
REEHEEM ML R A MRS, KR
HEBAREBE TR - e MA R
MRS E M/ ARN, XN
BENERLRAZIREEA[EFRANEE, &
KB RM I RMEEERARAEH =4
I REME A EZ B BKENAT . BREN
TRENUHBENMEAMEEREKRTIRAR . BR
A IEHE % B E RB X B IE F B R K F (Bettin et
al, 1996)

py AT W, PEES AR A R OR BT BE LA HEVE
ARG, E SN FEAERNWX Y, FERAE
SANE:) HEHTERBANGERSEN, XH
EE20MHL 70 FRUBALE, TELEZLEY
R—MBEARE, BS54 EEHEARIE;2)
PEBS R EF MR T AR E BT R4
B HMERESZIEW BHAHEA, WERE™
w2 FHEENMEAMAERE N ZIEEEER
T, M & IR A 0 1 5 45 1E & 37 5B 1L 5 2 A
K, EXHERFALRBRHEE;3) T
MEHASABRGRENETEANERINE, AKX
SRR Y (S ) P R e e R
2 RSO NMEE R EE W ERIIEE,

MW REMR S FERBRNENERSR
BUMEBESHTUE HXAERAIBEAMNER
(Oehlmann et al, 1991), I, K3 BEXRERA
SEIAXABEVARAERRLAEE THR %
MMEZERAGELH, ABRRMERERERF
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ANATOMICAL AND HISTOLOGICAL STUDIES ON IMPOSEX OF THAIS CLAVIGERA

YU Xiu-Juan, HUANG Chang-Jiang, ZHU $i-Xi, SHEN Jin-Hui', DONG Qiao-Xiang'"

(Institute of Aquatic Technology and Environmental Resources Protection, Shantou University, Shantou, 515063;

Institute of Hydrobiology , Jinan University, Guangzhou , 510632)

( Department of Pathology, Shantou Central Hospital, Shantou, 515063)

" Aquaculture Research Station, Louisiana Agricultural Experiment Station , Louisiana State University Agricultural Center,

Bator Rouge, Louisiana, 70820, USA)

Abstract

During July 2002 and March 2003, 50 normal males, 80 normal females and 100 imposexed females of Thais clav-

igera collected from coastal harbors in Guangdong Province of China, were used for anatomical and histological structure analysis .

Results showed that the male genital system mainly comprised the testis, prostate gland, vas deferens and penis. The normal fe-

male genital system mainly comprised ovary, oviduct, albumen gland, ingestion gland, capsule gland and vaginal opening. The

imposexed females exhibited a penis and/or vas deferens in addition to the normal female genital organs mentioned above. Cap-

sule glands of females with severe imposex were damaged and contained irregular lumps of aborted egg capsules and normal unre-
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leased egg capsules. Regardless of their imposex severity, however, the ovary, albumen gland and ingestion gland did not show
any difference from those of normal females. The comparison of the male sex organs of imposex females with that of normal males
showed similarities in morphology, origin and histological structure. In rare cases, the origin of vas deferens of imposex females
was different from that of the normal males. However, the imposexed females lacked testis and a fully developed prostate gland,
which prevented the possession of a full male genital system. In addition, penises without ducts was observed in females at lower
developmental stages of imposex. The imposexed female may have the potential to perform the function of male sex organs, but
could not act as a functional male. This is the distinctive difference between imposex and sexual reversal. The formation of male
sex organs on imposexed females also inhibit their female sex orgaus to function properly. Therefore, imposex induced by TBT re-
sults in population decline of T. clavigera by disrupting the female reproductive mechanism. Imposex in gastropods, used as the
biological monitor, will offer a promising approach in assessing the effects of endocrine disruptors such as TBT, TPT on marine
organisms. In order to protect marine biological resources and human health, the estrogenic effects and androgenic effects need
further research.

Key words Thats clavigera , Imposex, Anatomy, Histology, Organotin
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— b 7 B Je R B AE 1% 2% T il B Th
——DDC-XZ-1 B B E#R3)iHENHES

EEEHTEFRMBEIREMERE D BHERTRERE-TLTRAISMOTHE, NYHEROERFEEE . I TR
AEEABARIEOBME” (AL 0% X)) ERELE-FEZNERRARY, ERRBEFREFORKES, RahiFE
MEBE—MEE RENRERE., STESGNAL, BRIIEERHEBHNREFTERNEI4NTE: —RTEREROFA
B HEBERNESE TBEOAN(MENEEFTERLZ MR TR THEHEMR RERE.RE RERES (ELA AR
LR EHEE

MEAZFHLEAERAERKE, BT iE EBF5(DDC-Z-1 ®EHGTHRIF =) ERit LEFE—EHE
R RS K WHBRERBELRELURBRGKEZFMMAERENEHE X™EHEBTZREERLE DK
o

Hu FRE R RKEBERESBYEEHIEARATE BRRDFERNEWSN BXEFRE - BENREINEE
ROk EEANESEERAT R THEE SRS IR EERNESAB R LT T EHRRTMERER, FURB T
DDC-XZ-1 M B ERENIEEREN, SEMETREFY DDC-Z-1 BIE)EERFEREL  ZREAUTILTRA:

1) FFREBRART ERKARERRISREESEKTHENT 6. AMB/NT SRR,

2) A TR BHOHFE R FHURAKRLE AMEREVBEEMEAKRRBEERS,

3) WA TR BB R RSP RAT THLRT FHERRIARNEERT NTERE TRERAEE &
BESEES LI B R,

4) RETRMMEEN FEAGREFNEZLATE.

DDC-XZ-1 HEEHIFERESNTERRES DRSNS HE 7.5kW(AC380V, SO0Hz)FH A K i BIR 77 20.0kN; 2) UK
KB 7—8m(FEG HZ K 70mm) ;3)iE FAKFE 10—400m;4) % & B K H & 1000mm;5) B & 8 | OR & 5 ) 600—1000kg (7T R
K FUE FAF S BT ) .

BRETATARNT 200m HIFEEE B RS KENEERNFANAE ST TEHE SETYRAE BRLSE
RE%.
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