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Morphology and ultrastructure of compound eve in horseshoe crab, Tachypleus
tridentatus

HUO Shis-fang' , LIU Run-zhong' * , XU Hua-xi'*! | HONG Shui-gen'~

{1, Laborasory of Moleculsr and Celhuler Meuroscience, Schonl of Lile Soences, Nismen Lineversity, Xusrmen 381005, Chena: 1. Key
Laborstory of the Ministry of Fducation for Cell Haology amd Tumes Cell Engsneering Xiamen Unsversity, Xiamen 31005, (hing;
3. Center for Neunmcwnces and Agong . The Burnbwrmn. Institute CA 92037, USA)

Abstraet; The morphology and fine structure of the compound eye in horseshoe crab, Tach ypdews tridenta-
tus was investigated by using hight and electron microscopy. The results indicated that the compound eye of
Tachypieus tridentatus consists of B00 ~ | 200 ommatidia; the [acet of the compound eye is oval. Anom-
matidium is composed of transparency area and photonasty area; the transparency area s made up of aiticu-
lar cone and aperture, but photonasty area includes retinular cells and a lot of pigment cells. Retinular oell
divides into rhabdomeral-segrment and arhabdomeral-segment . Rhabdom distnbuts in rhabdomeral scgment
but not in arhabdomermnl-segment, moreover pigment cells are covered with arhabdomeral-segment and the
mayority pigment cells distnbute in the join point of rhabdomeral-segment and arhabdomeral-segment,
Eight wedge-shaped retinula cells rank radislly about the optical axis of the ommatidium like the segment of
an orange, which are the morphological and [unctional units of & compound eye. | Journal of Fishery S6-
ences of China,2006,13(4):517 - 524
Key words: Tachyplews tridentatus Leach;compound eye; ommatidium; retinular oell; rhabxdom ; ultrasir

ture
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Plate | Explanation

1. The lgght mecrograph of the oo eye o homesbor crah,  Tarkopdess rradensarns . showing s honey-oomb st
ture, sl upger raght the i slosws the keation of the armpeand e

2. The wanmng choctron micrgraphl SEM) of the compuound epe i Tachydess oridentasa , showing oval-ike ommasid.
urn [ black srrow)

3. The SEM photograph of the comjunand eye in Tachyplons tradestatius . showing vertical secrien of ormematicia.

4. The SEM phesograph of the cmpound eye in Tackyplao ot , showing the crom section ( white serow ) and ver
tical section (black srmow ) of retinular odll. Upper nght is magnification of retinular cell and network of newnofibree an
be sorn (arrow) . '

§. The SEM photographs of the compound epe in Tackypder tridentatus . showang comen, st opper lelt is magnifiation d
the oter aormes, at upper nghtl s magnifeation of the inner oomes.

6. The TEM photogrph of cmmatidis in Teckypies ridemsases . showing eight retinular colls arranged madially ke the
segment of mn omnge. | -~ B showing eght retinulas cells.

Plate I Explanstios

1. The SEM phowgraph of ammaticha 0 Tachypdng tridemtatus , showing a few mlarged omomisdia, the boundary be-
tween which s clear (black armow]

1. The SEM photogmph of an ormmatidia m Tech vpio fridesrat , showeng retinular cells neranged rachially like the sy
ment of an oeange, | -~ B showing sght retinuls cells.

3. The TEM photgraph of retimdar oolls m Tock yine trulenisies , showng the R-segment structure of retinudar ool

4. The TFEM photcgragh of rhabdome in Tachyplno trdeianas , showing the relstiorship between the srmangesyenl of mi-
ervmllus ared formanion of multivesculsr body, » multivescular body aomang o being can be seen ( white armw).

4. The TEM phousmmph of retinuds cells in Tachypden trudemtans , showmg A-segrent structure of retinula ool

6. The TEM phustograph of pigment cells in Tackypdens trudemtanss .

Piate §  Explanation

1. The SEM photograph of pigment oelbs in Tachypdeus friclestatus . showing pigment gramude ( black srrow ) . the men-
brane of pigment cell [ white xrrow) and the boundary betwoen pgment cells (large black arrow )

2. The TEM phowgrsph of pigment oell in Taokypdews pridentar , showing the lormation proces of the pygment gnnue
in EX.

1. The TEM phosograph of pigment cell in Tackyplow midemtatus, showing different moment of the pgment grinde for-
maton, » mature hagh dersety prgrent grarule (whate armow ), different density pgment granule (black srrow).
4. The TEM phowograph of pigment cell in Tachyplines tridemiai ;. showing the relstonabp betwesn the Golgl Ajpantis
and the pigment granul formation. The black ammow indicstes Golgg cisterna and the white armow i Golg veoudle, M o

mutochondra, PG s pigment grawle,
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A—RRAR . B—HEATE . C— R EC—AL SN ER—A RN Gy— MR, Go— N R R LD
BV M— S ME— N MY — R, N—E R O R PC—-ARER, PC— AR -
EEEA:RC—MEER E—BFE
Meaning of abbreviation

A—Aperture; (B—Combination Bodses; OT—Cisticular Cone EO—Eocentric Cell; ER—Endoplaamic Retiubun Gly—
Glycogen Rosettes; Gor—alg Apparstusi LD—Lipnd Droplers; M—Mitochondre: MB—Multresicular Bodpe; MW=
Mernbrane Whorls: N—uclows ) Cor—ommaudiam | PC—Pygment Cell; PC—Pgment Granules, PP—Pigmen Froen,
RC—Retinular Cally Rbr—Rbabdeme{ Rh)
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