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Zoology. - "On an eel, having its left eye in the lQwer jaw". By 

Mrs. C. E. DROOGI..EF:vERFoRTVYN-VAN LEYDF.N. (Communi
cated by Prof. J. BonK). 

(Communicated in the meeting of Februry 24, 1917). 

Through the kindness of Dr. H: C. REDEKE I obtained an eel in 
whichthe left eye was lacking in the ordinary place, while on the 
lower side of the haad, somewhat to the left of the medial line, an 
ere was visible whieh externaUy was ql1ite normally shaped. 

In order to find out whelher this submaxillary eye was the left 
one and jf so, how it had come to oceupy sneh a cUl'ious position, 
and further whether it was also internally of normal strllcture, two 
series of transverse sections were made, one of the Iowel' jaw alld 
one of the remainder of tbe head. 

It appeared that the left eye had indeed been shifted downward, 
tbat the struetllre was qnite nonna I and that a weIl developed 
optie ner\'e and strong muscles, attached to the sclerotic in the 
usual way, rendered it possible and even very likely that the eye 
had functionated. These ner\'e and musdes originated from tbe upper 
part of the 'head; the nerve came forth from the brain in the nsual 
manner, perfectly symmetrically with the nerve of the right eye; 
the muscles proceeded calldally quite symmetrieally with the muscles 
of the right side. Nerve and musdes however followed the normal 
way over a short distance only, they soon bent downward and 
descended through the head to the lower jaw, right through the 
uuecal cavity along astalk connecting the upper and lower jaws 
and situated just before the tongue. The nerve was surl'ounded by 
the four straight ere-muscles; the two oblique ones were situated 
orally of the tirst-mentioned complex of muscles and nerve. 

From this stalk the whole complex proceeded downward right 
through the Jower' jaw to the place where the eye was found. 
Besides nerve and muscles also a blood-vessel descended, whieh 
entered the eye together with the nerve. 

Of the bony roof of the mouth, which this complex of muscles 
and nerve had passed, the entopterygoid, Iying between the paras
phenoid and the palatine, was laterally and posteriorally sbifted, 80 

th at it no longer bordered on the parasphenoid. A muscle, tbe 
arco-palatine adductor muscle, was much lengthened and behind tbe 
ml1scle-nerve complex bent from tbe entopterygoid to the parasphenoid. 

For tbe rest little change bad oceurred in .the upper part o(the . 
head. Tbe place where the eye sbould have been, was fiUed up witb 
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connecti\'e tissué, except a small pit. The tongue was shortened 
and the copula of tbe hyoid arch strongly compressed, probably on 
account of tbe stalk which proceeded exactly in front of the tongue. 
In tbe lower jaw tbe genio-byoid muscle was also strongly compres
sed on the left side; otherwise here also little change was notieed. 

What may bave been tbe eause of tbe abnormal growtb and bow 
cao this condition have developed? On tbe former point we must 
remain entirely in the dark. As to tbe second we may start from 
two suppositions: 1. tbe eye bas descended in a full-grown condition ; 
2. the eye-vesicle already deviated from tbe ordinary course wh en 
evagination from tbe brain took place and has de\'eloped to an eye 
in an abnormal place. In my opinion the first supposition is impossible. 
For the changes brought about in the head. point ont that it is 
t1te eye wbich chose its course and tbat tbe sbifted bones and muscles 
adapted tbem~elves to the abnormal condition wbich tbey found 
wben being formed. Ir it were the eye that had deviated aftel' the 
bones had developed, not tbe entopterygoid would have been 
displaced, but the muscle-nerve complex would have grown along 
the bone. Moreover it is not likely that the tongue wonld have 
bee~ l!ompressed af ter developing, but that it developed aft er the 
eye-stalk had formed and so was impeded in its growth. Finally it 
is difficnlt to understand how with a full-grown eye the cornea 
would have participated in the descent. 

Assuming tbe second snpposition, namely that the eye-vesicle 
already deviat.ed from its normal course when it eVag\nated from 
tbe brain, we must, in order doorly to understand the process, 
consider how the condition of the head was when the eye fi1'8t 
ol·iginated. For MUl'aena Prof. BOEKF. gives us important data on 
this point. (Die Entwicklung der Mllraenoiden, PETRUS CAMPER, 

Vol. 1I, 1903). At tbe time of tbe evagination of the eye-vesicles 
also tbe infundibulum is evaginated ventrally . Before it lies t.he 
so-called anterior mesoderm ic mass, a coalescence of mesoderm and 
entoderm, according to BOEKE. It consists of a thickened cell-mass, 
proceeding in two. wings on both sides of the brain, and of a 
one-Jayered tongue bordering on the peri blast. At a later stage the 
thickened mesodermic mass coalesces with the ectoderm, while the 
lower tongue curves round and coalesces with tbe intestinal 
epitbelium .. 

The eet9derm invaginates and grows towards t.he entoderm of the 
intestine ;afterwa.rds thebuccal c8vity is formed in it. 

Tbe two lateral mesoderm streaks of the head originally form a 
solid mass ventrally of tbe evaginating eye-vesicles. Later in these 
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streaks cavities arise and according to BORKE tbcy are tran~formed 
into t1'ue somites. Aftel' the staIks of tbe eye-vesicles have been formed, 
cells grow from tbe wall of these 80mites agaiust the capsule of 
the eye-vesicles in order to form the eye-museles. HoEKE observed 
that tbe musculus obliquus superior and the musculus rectus externus 
originate from the wall of these somires. The same has been observed 
by MISS PLATT in Selaehians for all eye-muscles. 

How shall we imagine now that all this took place in our abn 01'

mal eel, related to the Mnraena? When the eye-vesicle cvaginated 
it probably did not grow laterally , but forward and downward. lt 
reached the anterior mesoderm ic mass, which it pierced in growing 
in a forward and downward dil·ection. It passed the place where 
entoderm alld ectoderm grow towards each other and finally came 
to He against the ectoderm, more particularly tbe ectoderm from 
which later the skin of the lower jaw is formed. This latter reacted 
on it by forming a lens and a cornea, which is in itself very 
remal'kable but not impossible, since the experiments of SPEMANN, 

LEWIS and others have shown that at any rate in Amphibians 
lenses may be formed from the ectoderm in very unusnal places. 

It still remains to be explained how the eye-muscles fonno their 
way towards tbe eye in the lower jaw. This will also have happened 
at a very early stage in the de\'elopment of tbe eye, immediately 
aftel' the fOl'mation of tbe stalk of tbe eye-vesicle: This laHer bad 
then been Iittle shifted aside yet. The cells derived from the wal! 
of the somÏles of the head then laid themselves, as in ordinary 
cases, against the capsule of the eye-vesicle and were carrieQ. along 
its unusual course througb the antel'ior and inferior part of the bead, 
while as in a normaJ case they developed 10 muscles. 

Leyden, Febl'Uary 1917. Hi.'1tological Depul'tment of tlLe 
Anatomical ('àbinet. 


