
ORIGIN OF REGENERATING BRAIN IN EARTHWORM 1393 

694 7 

Origin ,of Regenerating Brain in the Earthworm 

BENJAMIN EROPP. (Introduced by A. J. Goldforb.) 

From the Zoological Laboratory, Hwvard University. 

Hescheler' described in detail the histogenetic processes follow- 
ing decapitation of the earthworm, He  stated that the cerebral 
ganglia are formed from cells of the body wall ectoderm which 
have migrated posteriorly and rnedially. Nuzurn and Rand' showed 
that this method of cerebral ganglia regeneration is by no means 
constant in .4~~0~obopho.vn f oetidn and that under certain conditions 
the epithelium of the dorsal pharynx wall may also contribute to 
brain formation. The latter had dissected only the cerebral ganglia 
from the head leaving the pharynx wall uninjured, whereas Hesche- 
ler's description was based on removal of 5 head segments. 

In the course of a study of regenerating earthworm heads from 
another viewpoint, evidence confirmatory of Nuzum and Rand's 
findings was uncovered. In the present work 5 head segments were 
removed from Helodrilus caliqirtosus and in some cases 10 seg- 
ments of ventral nerve cord in addition. In most specimens cere- 
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bra1 ganglia regeneration followed closely the course described by 
Hescheler. In  several cases, however, there was an obvious con- 
tribution from both body wall ectoderni and dorsal pharynx wall 
to the regenerating brain. In one striking instance (Fig. 1) only 
cells from the epithelium of the dorsal pharynx wall were passing 
to the regenerating ganglia and i i o  cvitlence of movement of cells 
from the dorsal ectoderni j vas  ;iriyn-here apparent. In this speci- 
men there was evident a stream oi epithelial cells passing dorsally 
and laterally, in a spiral manner. from the dorsal pharynx wall 
epitheliuni to\\-ar:ls the positio~i occupied by the new brain. The 
muscle and connective tissue layers of the pharynx wall have not 
regenerated antl a basement tnenil r ane  is lacking in this region. 
There are numerous mitoses in  the cells of the dorsal pharynx 
epithelium imnietliately posterior to the regenerating cerebral 
ganglia antl n.ithin the brain itself. The pharynx epithelium cells 
are round. with large, round. (leeply-staining nuclei. The cells of 
this regenerating epithelium can be traced to continuity with the 
actively regenerating h a i n  and the cells of the former are indis- 
tinguishable cytologically from the cells a t  or near the periphery 
of the regenerating cerebral ganglia. Farther within the brain these 
cells kcome progressively trans formed into the large, characteristic 
nerve cells of this organ. The external epithelium of the body wall 
is newly regenerated. but it shou-s no activity anywhere involving 
the movement of cells towar(1s the regenerating brain. At this stage 
the cerebral ganglia are of very nearly normal size. 

In the specimen illustr;itetl the regenerating dorsal pharynx wall 
is itself of ectodermal derivation and has not yet taken on its ulti- 
mate morphological and functional specialization. However, it is 
possible for the adult fully differentiated pharynx to form a new 
brain as  was showii by Nuzum antl Rand. In  the present work the 
dorsal pharynx wall was injuretl lmt the last cited work demon- 
strated that such in jury is not essential to cerebral ganglia formation. 


