ENTOMOLOGY 621
TROPHAMNION, TERATOCYTES, TROPHOCYTES


Marchal (1904, 1906) was apparently the first to use the term trophamnios for the membrane surrounding the embryo of platygastrids and encyrtids.


The true trophamniotic membrane is derived from slightly different sources in different parasitoids, but in all cases, the origin is from the parasitoid rather than the host.


1)  In the polyembryonic species that Marchal studied, the trophamnion is formed by polar bodies and their subsequent union to form a paranucleus and finally division to form a syncytial envelope.  This is also how the membrane is formed in polyembryonic Macrocentrus.  (see Tremblay and Caltagirone 1973 Ann. Rev. Ent.)


2)  In Pimpla, an ichneumonid, the membrane develops from the extraembryonic blastoderm as a dorsal cap which gradually envelopes the whole embryo.  The amnion is rudimentary and transitional in this species, and the trophamniotic membrane is thus derived solely from the serosa (=the extraembryonic blastoderm, i. e., those cells not forming the germ band after invagination).  All serosal envelopes are derived from the first cleavage nucleus, rather than the polar bodies of the first example.  Other examples include the ichneumonids Diadegma and Mesoleius, in which the amnion is suppressed and the serosa expands over the germ band from the extraembryonic regions.


3)  In Ephedrus and Mesochorus, there is delamination of the whole blastoderm while the latter is still undifferentiated.  Therefore, this type of membrane doesn’t exactly correspond to the serosa, and has been termed the deuteroserosa or pseudoserosa.  It includes an extensive part of the future embryo (ectomesoderm) together with undefinable extraembryonic parts.


4)  In Aphidius and Trioxys, cleavage is total rather than superficial, and the membrane is formed early on, with participation of the polar bodies.  In Trioxys, polar nuclei are joined by some nuclei derived from the second cleavage to form a membrane which evolves into giant cells.  This is a combination of types 1 and 2.


5)  The hypertrophied mass of tissue surrounding the first instar of aphelopine dryinids persists until the last instar, and all food consumed by the larva must pass through it.  The late second instar larva does break out of the trophamnion to bulge from the host, but the trophamnion still persists internally to isolate parasitoid from host’s haemocoel.


The trophamniotic membrane forms by delamination in many parasitoids, especially those formed from at least part of the true serosa (serosal delamination).  e.g. Praon, Ephedrus.

Membrane, or parts which break off of it, becomes autonomous at hatching, often floating around in host haemocoel.

FUNCTION


Silvestri, following shortly upon Marchal, thought the function to be protective and nutritive.


In polyembryonic species, fragments (called pseudogerms by some authors) detach from the membrane and float in host body cavity.  In Trioxys, Aphidius, and related genera, the membrane evolves into giant cellular elements floating in the body cavity.  In these two groups, and in Perilitus and Apanteles, the cells are eventually ingested by the last larval instar in the course of final host consumption.  In such cases, the cellular products of the original trophamnion are (or have been) called TROPHOCYTES.  Nutritive function: Spencer (1922), Jackson (1928).


However, when the purported function is to counteract host defense reactions (e.g. Salt 1968), they are called TERATOCYTES.  Strand et al. (1988): teratocytes secretory in function in Telenomus, and produce enzymes important in host decomposition-so should they be called teratocytes or trophocytes?  In lep hosts attacked by Microplitis, teratocytes cause delayed larval growth, larval mortality, and incomplete larval/pupal ecdysis.


Teratocyte review: Vinson (1970) suggested dual function of teratocytes (essentially a repeat of Silvestri); there are more recent publications by Tremblay and Strand; and reviews by Dahlman (1990) and Dahlman and Vinson (1992).  See also Quin et al. 1999. Acta Ent. Sinica 43: 431-438 for an overview and Bell et al. (2004) Physiological Ent. 29:335-343 for a recent paper on morphology and possible function in the braconid Meterorus.
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