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Summary. The process of egg segregalion in the lunic of 
the ovoviviparous ascidian Diplosoma /isteria/wm was stud­
ied by light and electron microscopy. Cne egg al a lime 
was scen to mature in ca eh zooid. The eggs had large yolk 
and grew on the ovary \Vali enveloped in fauT layers: ( I ) 
ouler follicle cells (OFC), long and rich in RER (rough 
endoplasmic rcticulum) and with dense granules in the 
Golgi region; (2) n_I inner follicle cells (I FC); (3) _ loosely 
fibrilla r vilelline coal (VC) ; (4) leSI cells encased on lhe 
egg surface. The growing egg prolrudes from Ihe ovary 
\Vali and presses on the conliguolls epidermis. Granulocytes 
enter the space between the epidermis and the cgg and insin­
uate cytoplasmic protrusions, disrupting the conlinllity of 
Ihe OFC layer. Al ovulalion, OFC and IFC are discharged 
and form a post-ovulalOry foll ide (corpus /uleum). The epi­
dermis shrinks and doses, possibly by act ivation of micro­
filarnents. causing the egg to be completely surrollnded by 
the tunic. In the zooid, the wound caused by the passage 
of the egg is repaired both by contraction of the epiderlllis 
and by phagocytic activity. Altered spermatozoans are 
found in phagocytosing cclls in thc lumen of the ovary. 
These are presumably remnants of those wh ich entered to 
fertilize the egg before segregat ion. 

A. Introduction 

Various Illodcs of sexua l rcproduction have evolved in asci­
dians. Solitary ascidians are generally oviparous and pro­
duce a greal quanlily of eggs wilh relalively lillie yolk; 
fcrtiliZ<ltion is extcrnal and elllbryon ic devclopmcnt is rapido 
Compound ascidians are general1y ovoviviparous and pro­
duce a limited number of large, yolky eggs; embryos devel­
op over a long period of ti me. However, some compound 
ascidians are truly viviparous and have small alecithical 
eggs (Mukai Cl al. 1987) and exceplionally long periods of 
embryo developrnenl - as long as 5 months in Hy psislo::oo 
fasmeriollo (see Brewin 1956). 

In most ovoviviparous ascidians the embryos are ma in­
tained illsidc the branch ial chamber, exposcd to seawater. 
In olhers, they are segregated in particular regions of the 
oviduct or tunic (Van Name 1945; Berrill 1950 ; Brewin 
1956). 

Reproduct ion has becn studied espcciall y in the solitary 
fOTms or ascidians (see Kessel 1983; MonToy and Rosali 
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1983). In comparison, lillie allenlion has been paid lo lhe 
colonial specics. Wc recently described the mechanism of 
ovulation 3nd plaeentation in the ovoviviparolls BOlryllus 
schlosseri (Zaniolo el a l. 1987). In lhis species, lhe promi­
nenl Oliler fo ll icle cells (OFC) aTe discharged al ovulalion 
and lhe egg, covered by inner follicle cells (I FC), remains 
in lhe alrial chamber kepl by a " placenla " (OT brood 
pouch). The mechanism of ovulation involving discharge 
of lhe OFC is common in bOlryll ids (Mukai 1977; Mukai 
el al. 1987), but il differs from 1hal of oviparous ascidians, 
sue h as CiOllll (Pérès 1954 ; COlelli el al. 1981), in which 
lhe OFC are lacking OT are poorly developed. Neverlheless, 
in ali ascidians studied so far the ovulated eggs are envc­
loped by follicle cells which correspond lo Ihe 1 FC of 80-
tryllus schlosseri. 

To obtain further information regarding the reprodllc­
tion of colon ial ascidians, we studied ovulation and egg 
segregation in Dip/osomo lisler;ollum. In this species, em­
bryos deve lo p in lhe lunic lO fOTm uldpole laTvae, which 
escape by swimming from the colony. Brief, prcliminary 
reports on this lopic have previously becn published (Buri­
ghel el a l. 1986 ; Marlinllcci Cl al. 1986). 

B. Materials and rncthods 

Diplosollla lislerialllllll (Milne-EdwaTds, 1841) (Aplouso­
branchiata, Didemnidae) forms nat encrusting colonies 
wilh numerOliS small zooids (1 - 2 mm high). The colonial 
tunic is mainly arrangcd as a basai layer auached to the 
substrate, and an upper layer on whose surface the arai 
siphons of the zooids and the common c10acal apertures 
emerge. Thc zooids stand in the lunic and their short recto­
oesophageal pcdunclc scparates the thorax from the abdo­
men c0l11aining the gllt and the hermaphroditic gonads 
(Fig. I). E_eh colony produces a greal nllmber of ladpoles 
during the breeding season, which occurs \Vhen tempera­
lures exceed 10° C (Brllnelli el al. 1988). 

Wc used some wild colonies obtained from the Lagoon 
of Venice and others from culLures reared in aquaria aL 
the Stazione Idrobiologica di Chioggia. Parts of colonies, 
flxed in 1.5% glularaldehyde buffered wilh 0.2 M sodi um 
cacodylate and osmicatcd in 1 % OS04. were processcd for 
eleclron microscopy (E M) as previously dcscribed (Burighel 
and SchiClvinéllO 1984). Several spccimcns, selected with re­
gard lo gonad development, were cut scrially. Thin sections 
were stained with uranyl ncetate and lead citrate and exam­
ined under a Hitachi H 600 electron microscope. 
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C. Resulls 

In D. IiSlerialllllJl the ovary is vesicular and lies in the abdo­
men close lO the bi lobed testi s. Il is dorsal lo the tcstis 
and sperm duct. 

Eggs grow in the wall or the ovary and herniatc by 
prcssing on the contiguous epiderl11is (Figs. 1- 3). Eggs at 
d ifferenl stages of development aeclir in the sa me zooid 
but undergo maturation CIle a l a Lime. Fully grown eggs 
possess four envelopes: {he OFC, thc IFe, the vitclline eoal 
(VC), and the test cells (Figs. 3. 6). As they increase in 
size, thc eggs come lo prolrude complcLCly from the ovary 
wall. However, al the point of attachmCIlL the ovary wall 
penetrates the thickness or the OFC layer (Figs. 4, 5) and 
conlinuily is maintained between the basai mcmbranes of 
the two epithelia. The ovary form s a tubular structure 
which ex tends along the reclo-oesophageal peduncle Oank­
ing the sperm duCL and the intest ine. 011 the apposite side 
it ends in the OFC or the most developed egg, which lies 
at the botto m o r the ovary (Figs. 4, 5). 

1. Egg envelopes 

In the full y grown cgg tbc OFe are numerous and are 
arranged in a single continlloUs layer res ting on a thick 
basai membrane. They a re joined by intercellular adhering 
junctions and a re charactel'ized by ilumerous elonga ted 
cisternae of ro ugh endoplasmic reticulum (RER). In thc 
po nion of the celi facing the egg lhere is an extended Golgi 
region and a number of ro und dense granu les of different 
sizes (Fig. 6). 

Thc I FC are nat and form a loose layer. Thcy are con­
nected lO each olher al some points and there are wide 
spaces through which the prolongations of the OFe can 
reach the underlying vitelli ne coat (Fig. 6). The I FC are 
also connected to thc OFe at scattered poil1ls by adhcring 
junctions. A few RER cisternae, vesicles and tubules of 
smooth endoplasmic reticulum , loget her with occasionai 
lipid droplets, a lso occur. 

The VC adheres to the basai membrane or the IFe. 
It consists of a loose nelwork of rilamentous matcrial , 
c rossed by ringer-like microvillar protrusions of the oocyte. 
The protrllsions reduce in number as the egg matures 
(Fig. 6) . 

Test cells (Figs. 3, 4, 6) a re roundish and encased in 

pits in the egg surface. They a re characlerized by the pres­
ence of round granules, the content of which is arranged 
in concentric rings o r in an irregular rilamcntous nctwork. 

2. Ovulatioll 

In D. /isterialllll1l , ovulation and the almost concurrent seg­
regalion of the cgg in the tunic occur according to a se­
quence of events summarized in Fig. 22. Thc fully grown 
egg protrudes into the neighbo uring tun ic and is progres­
sively enveloped by the epidermis (Fig. 3), wh ile blood cells, 
especially granulocyles, move into thc space between thc 
egg and the epidermis (Figs. 6, 7). Granulocytes possess 
nUlllerous dense granules, moslly of Iwo types. The smaller 
ha ve a homogeneolls, moderately dense conlent reselllbii ng 
that of contiguous RER cisterns, while the others are of 
va riolls sizc and ha ve a strongly dense core often sur­
rounded by a light halo (Fig. 8). Granulocytes aggregate 
in a cap-like structure encrusting the OFe on the opposi te 
si de to that or the egg-ovary attachment (Fig. 7). Some or 
them emit cytoplasmic protrusions which are inserted pro­
gressivcly betwccn the OFC (Figs. 9, 10). The inflltrating 
cytoplasmic portion lacks granllies and is rich in filamen­
tOllS mate rial (Figs. 9, lO) . Occasio nally cntire granul ocytes 
a re seen to penetrate lhe OFe layer. 

Bctwcen thc egg and the zooid the epidcrmis shrinks 
in a collar, which becomes increasingly narrow. The OFe 
break at the leve1 or the cap and, toge the r with the IFC, 
slidc onta the surface of the oocyte, retracting towards the 
zooid . They for111 a plug-like st ructure which occ1udes the 
lumen or the epidermal collar (Fig. Il). Near the egg, the 
epiderlllis breaks a li aro und lhe collar forming a provisional 
wound, but it rapidly ex tends to close the edges or the 
wound so that tlle cgg becomes complctcly envcloped and 
segregated in the tunic. On the zooid side the wound is 
initially dosed by the discharged OFC and then by the 
epidertllal cells which press tlle follide cells into tlle zooid 
(Figs. 11 , 12). Some or the OFC remain in the tun ic 
(Fig. 12) until they degenerate and are engulred by granu lo­
cytes or epiderlllai cells func lioning as macro phages (Buri­
ghe1 et a l. 1987). 

The epidermis undcrgoes changcs during cgg segrega­
tio n. In lhe collar, its cells became narrower and inc rease 
in heighl , whi le cYLOplasmic protrusions eXlend, accompa­
nied by the basai membrane wh ich becol11es rolded 

Fig. lo Dctail or a zooid of Dip/osollla /isrer;allllm , sccn in vivo, showing abdomcn conncctcd 10 branchial basket (hr) by pedunclc 
(orroll'). One egg (o) protrudes from thc abdomen 

Fig. 2. Thick section showing one embryo (E) segregatcd in the tunic (111) and one egg (o) in the abdomen, close to lestis (I) and 
gul. Toluidinc blue stained 

Fig. 3. Fully grown cgg protr lldes towards tunic (III). prcssing on conligllo Lis cpidermis (ep). OLiter follicle (OFC), inner follicle (fFC) 
and test cclls (TC) are recognizable. sd spenn duct : r testis 

Fig. 4. Micrograph shows !wo cggs al diITerelll stagcs or dcvclopment. connectcd to the ova ry wall (a/"ro\V), which appcars to end 
in outer follicle layer of more mal ure cgg (arrOll'heads). sd sperm duct 

Fig. S. Electronmicrograph showing point of conncction of ovary wa ll in OFe layer. Basai mcmbrancs of tll e two epithclia arc continllous 
with each othcr (a ,.roll's). Several macrophages con taining degenerating spcrmalozoans (arrowheads) occupy lumen of ovary. /l1ser : 
transverse seclion of a spcrmatozoon cngulfed in a macrophagc 

Fig. 6. Electronmicrograph corresponding to peri phcral region of cgg shown in Figure 3. OFC are high in number. rich in RER cisterns. 
and bave dense granllics (arroll's) in the Golgi rcgion lowards thc oocytc. IFC laycr is nattencd and discontinuous. A wandering 
blood ccII (he) is belwcen tbe epidcrmis (ep) and the OFC, TC: test ce lls. VC: vitell ine coat , yo: yol k 
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Fig. 7. With appronching ovulat ion, numerous granulocytcs infihra tc from thc blood inLo thc spacc bctwccn OFe and cpidcrmis (ep). 
Several of them (arroU's) accumulale in a cap on apposite side from zooid 

Fig. 8. Detai! of a thio scction of c;.tp in Fig. 7 showing granulocytes (gr) adhcring Lo OFe rich in RER. Granulocytcs contain numcrous 
round granules, excepl in some rcgions where undifTcrcntiatcd cytoplasm appcars 

Fig. 9. Granulocytc containing black, strongly electron-dense granulcs and alhers. smaller and lcss dense (arroll'heatlt), adhcrcs IO OFe 
and inserts celi prolrusions (lIrron's) devoid ofgnlnulcs bctwccn Ihern. ep : cpidcrmis, G: Golgi ficld, IFC: inner follide cells 

Fig. 10. Delail of a granulocytc, labclled by ils granulcs (a,rolt'heads), pcnclraling among OFe. Invading cytoplasmic portion (asrerisks) 
has no organclIcs, buI fibrillar male riai is rccognizable (arroll's). IFe: inner folliclc cells 
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Fig. II. OvulaLion has jusL occurred. Egg (right) is in the process or bcing complctcJy cnvclopcd by epidermis (ep) which is closing 
lip or wound (crr. Fig. 22). OFe. discharged rrom egg during ovulation, accuTllulate in wound region LO rorm a post-ovulatory rollicle 
(corpus /ulel/III: CL). Some granulocytes a re visible aTllong them (a,roll's). Iu tun ie; Te test cells 

Figs. 12-14. DeLails or zooid epidermis in region involved in egg eXlrusion 

Fig. 12. Epiderma l cells (ep), m:uked by round dense bodies, are thick and deeply interdigitated. Mosl or thc di scharged OFe, stili 
rich in RER. are in the post-ovulatory rollic1e (CL), but some (arrOll'heads) are in the tunic (tu) and will be engulred by macrophagcs 
and epidermal cells. Some macrophages (arrol\'s) are under plealed basai membrane or epidermis 

Figs. 13, 14. Basai regions or cpidermal cells (ep) showing interdigitation and severa I decp protrusions accompanied by basai membrane 
(bm). Bundles or microfilaments (arroll's) are visiblc in basai cytoplasm, attached to baso-Ia leral plasmalemma. Basai membrane is 
connecled LO a well developed underlying layer or fi lamenlous material 

Fig. 15. Thc epidermis (ep) or the zooid (be/olt·) had dark granules. In the epidermis surrounding the egg (above) thc granules enlarge. 
bccoming less dense. They are thcn extrudcd into the tunic (fii) whcrc residues or dischargcd OFe are also visible 
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Fig. 16. EggjuSl segrcgatcd in thc 
lunic (tu) is enveloped by 
cpidcrmis (ep) undcr which test 
cclls and granulocylcs 
(arroll'heads) (Ire scattcred in the 
perivite lline spacco Thc cpidcrmis 
is thick in thc wound region 
through which thc cgg passcd 
(arrows). CL: corpus lutcum 

Fig. 17. Corpus lutcum (CL) 
almosl completely reabsorbcd; 
only residual scattered ccii dehris 
and basai membrane are visible. 
One young oocyte (o) and spcrm 
duct (st!) nank il. Thc cpidcnnis is 
nal, dose to thc corpus lutcum 
(arroll's) 

Fig. 18. Just after ovulation, the 
corpus luteum (CL) is cx(crnally 
covercd by discrete basai 
membrane (arrows). Cclls stili 
posscss RER cislcrns although 
severa I ofthem are undcrgoing 
involution, producing dense 
bodies. Several blood maerophages 
(llrrowhellds) are near the corpus 
lutcum. II/set : a dense body. with 
a condensed nudeus (N) and 
vacuolated cytoplasm. is visible 

Fig. 19. Dctail ortwo disch~lrgcd 
OFe conncctcd by possiblc tight 
junction (mrolVs) 

Fig. 20. Residual part of corpus 
luteum, defined by plcated basai 
membrane, shows nccrotic cclls 
containing large heterophagic 
vacuoles 

Fig. 2 1. Test cells (TC) and onc 
granulocyte (gr) dose IO epidcrmis 
(ep), in the pcrivitellinc space (ps) 
or the egg, which is completcly 
segregated in the tunic (tu) 
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Fig. 22A-E. Schema tic drawing of ovulation and scgrcgalion 
of thc cgg in thc lunic in D . /islerùlIlwn. A Thc egg, connccled 
lO thc ovary wall, protrudcs lowards tbe tunic . Il is cnvclopcd 
by thc Qutcr (3) and inncr (4) follicle cells, thc test cclls (5) 
and thc vitcllinc eoal (noI shown). B Ovulation approaching, 
blood cells (granulocytcs) penetrate the spacc bclwccn the 
cpidcrmis (1) and (he OFe. Some of Ihem infiltratc bclwecn 
OFe. Thc layers of OFe and IFe break al thc opposite sidc 
lo their connection with thc ovary. C Test cells <Ire libcrated 
from the egg surface and intcrmingled with granulocyles. Thc 
cpidcrmis sh rinks and forms a collar which scparates thc egg 
from the parenl. D Thc lumen of thc collal is lilled by the 
disehargcd follicle cclls which form a corpus lutcum (7). E The 
cpidcrmis doscs to completely segregate lhe egg in thc lunic 
and IO cstabli sh the cOll tinuity iuound the zooid . I epidermis; 
2 granulocytes; 3 outer follide cells; 4 inner follide cells: 
5 test cells : 6 ovary wa ll ; 7 corpus luteum 
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(Figs. 12, 13). In lhe basai cyloplasm bundles of microfila­
ments, arranged para ilei lO thc axis of celi shortcning, are 
recognizable. They are inserted onta the baso-latcral plas­
malemma of lhe cclls (Figs. 13, 14). Ali lhese changes occur 
in thc epidermis of thc collar close lo the zooid . In contrast, 
thc cpiderm is enveloping the egg appears lo be Oa1, with 
no evidence of bundles of microfilamenls o r folds of thc 
basai membrane. Nevenheless, thi s epidermis does show 
changes in its gran ules. These became less dense and are 
later cxtrudcd in lo thc tunic (Fig. 15). 

3. Corpus III/ewn 

In lhc zooid lhe OFC (and IFC) discharged from lhe cgg 
fe rITI a provisional posl-ovulatory follicle, resembling a son 
ofcorpus IUleum (Figs. 16-18). The OFC mainlain inlercel­
lular junctio ns (Fig. 19) and delimit a cavity, the presumed 
residue of lhc space occupied by lhe egg (Fig. 16). Thc sur­
face of lhc corpus IUleum is coaled by lhc originai OFC 
basai membrane, which is lhick and plealed (Figs. 17, 18). 
Many macrophages are near the corpus IUleum and some 
also adhere lo il, but they do not penetrate to the inside 
(Fig. 18). CcII dcgencration occurs in the corpus lutcum 
by both nccrosis and format io n o f autophagic bodies with 
a helerogencous contenl (Fig. 18). As degeneration pro­
ceeds, the corpus lu te llm is reduced in volume, large va­
cuoles a re formed , and lhe products of d igestion are di s­
persed th ro ugh the basai membrane, which persists as the 
laSl indica lion of ovula lion (Figs. 17, 20). 

Du rillg corpus lllteum regression the epidermis of the 
woulld region bccomes OaI. In the tunic, the epidermis deli­
mits a large pcrivitelline space around the cgg, where the 
test ce lls are liberaled from the egg surface and scvenal 
granulocyles enlercd during ovulalion (Figs. 16,21). As lhe 
egg begills cleavage, il moves away from the zooid toward 
the basallayer ofthe lunic, where il compleles developmcnt. 

Figure 22 illustrates ovulalion and egg segregation in 
D. IislerialJuln based on the present slUdy. 

D. Discussion 

In mos t ascidians the oviduct or the analogous follide stalk 
is the palh through which the ripe egg reaches the sile of 
ferlil izat ion. In some compound ascidians the oviduct plays 
another role in addilion to simple transport, bccom ing 
modified lO form special structures wh ich allow the egg 
to settle. Th is occurs. fo r example, in 80lrylllls (M ukai 
1977; Zaniolo el al. 1987), where lhe ovidllca l epilhelillm 
panicipates in the formalion of the brood pouch, and in 
several fam ilies of Aplousobranchiata, both ovovivipa rous 
and viviparous, in which the oviduct fo rms a diswl arm 
having the funclion afa brood pOllch (see Van Name 1945 ; 
Brewin 1956; KOll 1969). In ali lhese cases, ovulaled eggs 
are exposed to seawater and sperms reach the eggs either 
in the atrial chamber o r in the oviduct. 

In D. lislerialJum. the ovulated egg is segrega ted in the 
tunic and is not exposed to seawater, so the question of 
wh ich palhway the sperm follows in o rder IO reach and 
fert ilize the ripe egg is o ne of great inlereSl. Howevcr, W3n­
dering eells containing degenerating spermatozoa ns in he­
lerophagic vac lIo les were sometimes seen in tile lumen o f 
the ova ry. Thi s strongly suggests that spermatozoa ns are 
able lO enter the ovary lO fertilize eggs. We have recently 
obta ined evidence that this aClual\y occurs and that it is 

made possible by lhe presence of a lype of oviduCl (Burighel 
el al. 1986 and unpublished dala). 

I. QUler [ollicle cells 

The ovarian egg of D. Iisleriolllllll has thick OFC which 
show signs of intense protein synthesis (n umero lls long 
RER cisternae, Golgi region with secrelory granules). Simi ­
lar feat ures were observed in 8 . schlosseri. where the OFC 
were reported to be engaged in processing materia I lo be 
passed to thc oocyte (Zani olo et a l. 1987). T his may a lso 
be the case for D. Iislerial1um. Moreover, the hypothesis 
that the OFC layer is in volved in yol k formalion agrees 
wi th the evidence that the oviparous species with small eggs 
have a very lh in OFC layer (Colelli el al. 198 1; Kessel 1983; 
Sugino el al. 1987) and wilh lhe evidence lhal in Botryl­
loie/es, the species with large, yolk y eggs have a thicker 
OFC layer lhan lhe species Wilh eggs devoid of yolk gran­
ules ( Mukai cl al. 1987). 

As in bOlryll ids (Mukai 1977; MlIkai el al. 1987; Za­
niolo el al. 1987), lhe discharged OFC of D. lislerimllllll 
form a provisional post-ovulatory follide (corpus luteum), 
whose possible inOuence on other tissues is not clarified. 

2. Granulocyles and ;nl/el" follicle cells 

With approachi ng ov ulation, a nOleworthy rclationship is 
established between granulocytes arriving from the blood 
strea m and the egg. The granulocytes adhere lo lhe aFC 
and i nsert cytoplasmic protrusions through the basai mem­
brane to separate the follide cells from each other. This 
resul ts in a loss of continuity in the CFC layer, which slides 
onlO lhe oocyle logelher wilh lhe I FC. The granlllocyles 
seem lO also have other functions, since they remain in 
great numbers in thc perivitelline space of the ovulated egg, 
imcnningled with the test cells. Unlike those found in other 
ascidians, these eggs are surrounded by the maternal epider­
mis and nOl by the follide layer corresponding 10 lhe IFC 
of the ovarian egg. This situation may require the persis­
tence of the granulocytes around the developing embryo, 
cilhcr as a defence or in order lO prepure the hatching of 
the larva . 

T he role of lhe I FC in ascidians has oflen been debaled ; 
they were considercd to be involved in fertil ization (De San­
lis cl al. 1980; Honegger 1986), in egg nOlalion (Lamberl 
and Lambert 1978), and in anchoring the embryo to the 
parent (Zan iolo et al. 1987). In D. listerionum. whatever 
the function of thc I FC, it must occur in the phase before 
segregation of the egg in the tunic. 

3. Microfliamellls 

In the reproductive modality of D. !islerialllllllthe epidermis 
of the parent displays some specia l functions. Not only, 
as scen above, does il replace the I FC wh ich surround the 
embryo in ot her ascidians, but it a1so causes segregation 
or lhe egg in the tunic. The process occurs by shrinkage 
of lile epidermis al the boundary betwcel1 egg and parenI. 
The cpidermis shows diITerentiated featllres at this point 
- inc rease in celi height and cytoplasmic extrusion in the 
basaI regioll - reminisce l1t of the situation of tissuc shrink­
age seen in ascidians, a li caused by activatiol1 of cytoplasmic 
microfi lamenLS (Schiaffino el al. 1974; Cloney 1978; Buri­
ghel and Schiavi nato 1984). Both in the lalter cases and 



in D. lisleriallum, bundles o f microfilamenls, recognizable 
in thc basai cytoplasm a nd connectcd wit h the baso-Iateral 
plasmalemma , may be responsible for celi sho n ening in 
the region of the collar. 

Strict synchronism exisls belween egg segregation and 
lhc disehargc of lhc OFC and IFC laycrs. Thc rcason far 
this synchronism is no L obvio llS, sincc il would seem lO 
be simpler first lo d ischarge the follicJe cell s and Lhen to 
segrega te Lhe egg witho lll forll1ing an effective wound. ln­
decd, in D. lislerial1um a wound on thc side o f llle parent 
is formed , through wh ich exogeneolls mattcr may enter. 
However, coordinatio n between cclls involving the dis­
charge o f follicJe cells, contraction o f the epidermis, and 
the activation of phagocytcs, ali help lo mainLain the char­
acterisl ics of thc internai nllid and repair the wOllnd (Buri ­
ghcl el a l. 1987). 

Rcecnlly, Mackic and Singla (1987) prcscnled evidenee 
Lha l the lunic o f Diplosoma is contrac tile owing to the pres­
cnce of a network of monocytes rich in microfìlaments and 
myocytes, a sys tem which is excita ble to the touch alld 
a lso spontaneously active. Wc presume 1ha t the release of 
the egg excites the neLwork of myocytes, c~lusing contrac­
lio ns so lhal the cgg is forced 10 move inlO, and evenlllally 
se ttle in, the basai laycr o f the tunic. Here the embryo un­
dergoes its long and complex development (B runett i Cl a l. 
1988). 
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