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Anatomy. - "J'/w ?'ed nucleus in Reptiles"; By Dr. S. J. D1~ LANGm. v. 

(Commnnieated by Prof. C. WINKLEU). 

When stndying the midbl'ain of Reptil~s I was s.t.rllrk, -fit'st in 
'Lacerla agilis, by big mnltipolm' cell~, which I fonnd in the region 
of the most fl'onial oculomotol' roots and whieh had mueh resem
blance wilh the 11l11ltipolar eells of the red nuclens sueh as 1U'C 

known ill mammaIs. 
'Wll11 this aim in ,'iew, it was Jloi diftknlt to state the same gronp 

of cells in other J'ept.iles. 
The gl'Ollp of cel Is, detE'l'lllined in this wa.)', waR localized almost 

in the same region, ",hieh VON MONAKOW I) and HATSCImK 2) ha\:e 
given fOl' Ihe magnocellulal' pari ut' the nucleus l'llbcl', 'anI)' wiilt Ihis 
d iffel'en ce, thai the fibl'es of tbe oC'ulimotol' roots do not rlln Ihl'Ollgb 
Ibe nucleus as we see it in mammais. Conseqnently thel'e is a litile 
disloeatlon Qf Ule whole llucleus in a la/eJ'al direction, whieh c(~n find 
a,n iutel'preiation by the fact, tbat in mammals tbc second part is 

.situated Iaierally fl'om the magnocelJnlal' part and therefol'e the fOI'l11el' 
part is displaced. in highet, "verlcbrates to a medial position. 

Iri the Val'anus Salvatol' it seel1lcd as if thel'e ",el'e also a parvo
cellnlal' pa!'t of the reel llllciells, sÏtuatecl la.ierovenlrally from t.be 
mag~10cel1ulal' pmt anel e::dcnding towarcls thc fl'ont. On more exact 
examination the abovc mentioneel iniel'pJ'elation appeared not to bB the 
C'orreet one, for it was ver)' impl'obable, that in the lowel' vel'tebl'ates 
we sholllcl find some pal'\'ocellulal' gI'O.\IP of the red ~1ncleus, this 
gl'OUp being one of the conl1exions 'of the neocortex with the lower 
parts of the .central neJ'vous system and reptiles having na neocortex. 
It is rather to be gmnted, th at the coneInsion of HATscHEK is true 
,~'l1en he says, lhat boHl pal'ls of tlte I'ed nucletÏs in mammals show 
IlS "[U'iations I'elati \'e 10 the highel' Ol' lowel' phlce in tlJe sysielll, 
occnpied by tiJe animal we have 10 examine. He has stated, th at 
the magnocellu}ar part is diminishing iJl .higher mammals ann that 
in man we ean finel back but a rudiment ot' this mngnocellnlar part. 
This rndiment is sit uateel nem' _ the oculimotOl' nucleus, and among 
the) rootfiul'es. In man the !TIagnocellulal', part, in whieh the traC'tus 
l'UlH'O-s~inalis- ol'iginn.les, is loeal iseel in ft more ctl.udalr f.gion than the 
part we are accustomed to ccdl in lI1àn the nucleus ruber allel which is 
composed exclllsively of small cells. r1'l1e1'e1'o1'e the highest mam mal 

1) U. VON MONAKOW. Del' I'ote Kern, die Haube lint! die Hegio subtltalamica bei 
einigell Säugetieren und beim Mensehen. Arb. a. d. Hirnamlt. Inst. in Zürich 1910. 

S) Ho HATSCHEK. Zur vcrgleichentlen Anatomie del' Nucleus rabcl' tegmenti. 1,'est, 
schrift z. 1"cÏet'. d . .25 j. Besl. ti. Neul'ol. Inslitut au del' Wiencl' UniversiUH 1907. 
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bas 'a gl'el1t de\'elopment of the pal'vocellnlal' pal't of' t.he red nucleus 
and only a rudiment of tbe magnocellulal' part. Tbis is the reason 
of the fact that tbe tractus l'ubyo-spinalis in man is alsq l'udimental. 
Moreovel' we find in the localisalion of both parls the reason, tbat 
tumors in tlJe lluclens l'Uhel' in man but seldom cause degenel'ation 
of tbe rubl'o-spinal tmct, llnless the tumOL' ~;as a eau dal extension by 
which the 1'8St of the magnocellulal' part is destl'oyed. \ -

Descenc1ing in the series of malllmals we see the pal'vocellulal' part 
diminishing, the magnocelllllal' pad gl'owing on the cOIlLI'al'y. Wilh 
good l'eason v. MONAJ\O"; calls the pm'\'ocellnlal' part "the cOl'tical 
part." , of the red nuclens. He 'means that th'is pmt by its connexion 
with the neoC'ol'tex is cllangil1g in si ze l'elatively 1,0 the extension 
of the neoC'ol'tex, hence it is diminishing in the lowel' vel'tebl'ates wïth 
smaller evolutioJl of tIJe neocortex. 

, l"ig, 1. 
Sectiort. of lhe 111idbrain of Lacel'la agilis. 

In l'eptiles the cortex cerebl'Î having hardly any but genlline olfact.ol'y 
qualities (it llla.)' bè t.hal, ,ve C<ln suppose in some of t.he highest 
l'epLiles an inclica('ion of a neOCOl'tex in the tha.lamo-striato-col'tical 
tl'act) ,we might expect on1y thc' pars l11agnocellnlal'is 'of the red 
,nucleus to be developM, 
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Subjoined I have coll ected same sketches of the pl'incipall'epl'esen
tn.tives of J'eptil e~ . In a ll o f th em the bigness of Ihe cells and their 
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I~ ig. 2. 
Scelion of 1I,e midtrai n or Varanus Sah'a lor. 

cal'actel'istic m uIl i pola l' 1'01'111 a re cleal'. I t. ma kes a ll i In pl'essio ll as if 
scaltered l'e ticnlal' cells as they a l'e fou ,irl every whel'e in the l'eti cullltn 
(See VA:\' HOI<:VI.:J, r:s al'ticle) ' ) It ave.\,oflcentl'ateu in one place by a 
biological sti lTIulus and in th is \I' ay ' Ii~ve fOl'lTIed a nucleus, 

By the wealt.h distinctly of fi bres in Ihis l'egion it was impos
sibIe fOl'me to see which tibl'es descend fl'o rn the nucleus cau
dally ; thel'efol'e I have no l'igltt, 10 speak of .u tractus 1'1Ibl'0-spinalis, 
Perhaps (a nd I a m sure it will be as I think) it will be possible 

I) J. J. L. A. Baron v \N H OEVELL. Remarks on the rctic u!ar eells or the obI on· 
gala in different verlebrates. Kon, Acad , v. Welensohappen 1911. 
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to show liS this [ract also in reptiles by experimental degeneralions. 
In fi g. 1 I have skclched the nuclcus ruber of Lacerta agiJis, 

such as we find it iJl rat hel' a ~real series of sections colollred afte l' 
the melhod of NI SSL. 'rhe seclion is laken from Ihe middle part of 
the mielbl'aill , th ere, where lhe tectum opticum shows its grealest 
developlllent. It shows the frontal beginning of the oculimotor 

, nucleus. So we have here the fronlal pole of the red nucleus. 
i give altio the nucleus at its gl'eatest development, somewhat more 

cauelally (fi g . 2). Here the oculimot·or nlleleus is dislinctly divided 
in ils three parl s anel laterally from the place, whel'e the root fibres 
are going Ollt of the central trunk we find a greM deal of big mul
tipolat· cells, being ot' the same type as lhose we have seen in 
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Nucleus ruhel' in Boa COlls triCtOr. 
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Lacerta. 11 is clear, that here t.hc nucleus is situated more ventrally 
than ilJ Lacerla, but partly we have to seek the reason of this 
localisation in thc fact, that tbis section is a ' more caunal one. This 
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very distinct pr~paration is eoJonrerl with all, infllsion of eldel'l;Jerries 
according to a meJhod, wbieh soon will be clescribecl by O. U. ARIENS 
KAPPERS. 

Figul'e 3 shows tbe nucleus· in Boa eonstl'ictor. The section is 
cololll'ecl aftel' the metbod of \' ;\N GlESON. TheJ'e al'emueh fe\ver cells 
tlian in the former species of animals, but the form of. the eells ançl, 
their .loealisation jllSt neal' the oC1l1ill1otol' J'oot tl bres . in~ke the 
ic1eniification. with the former gl'OUpS of cells unc1oubtflll. 

Much e1earer is the sitnatioll in thc Alligator sk1erops (fig. 4). The . 
Central Institute of Bmill reseal'ch has IJ, ver.)' bcautiful seri<:ls iI~ 

li'ig. 4. 

Nucleus ruber in AlIig~lor sklerops. 

two colours (VAN GmSON and WEIGERT-PAJ,). The 10l?alisation of the 
9.istinctly circlllDscribed. grollp of eells near the 1'OOlS of lhe nervus 
,9culimo~orius makes tpe diagnosis very eas.)'. 
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Also in thc lawel' l'eptiles we ran fincl back ,without elifficulty tbe 
g'I'OUp 91' cells. In fig. 5 1 sketchecl t.be sitllaÜon in TestlHlo gl'aeca. 
Here al~o we finel tbe oculimotOl" nucleus in the sect.ion anel we see 

, ' , " : ... 
. :. . 

Fig. 5. 

Nucleus ruber in Testudo gl'aCCtt, 

sevcl'al big multipolal' ,celIs, unitecl toa distinrt. nncleüs. The pl'epa
l'ation is coloUl;ed witb Cl'Psy 1 violet. 

1'0 llIy knmvlec1ge the red nucl!311S has neveL' been descl'ibecl in 
I'cpliIcs j'ql. By thc nnnexecl' ligm'es I ,think I hnve demonstmted 
with sufficient certitnde the exislence of the l1mgnocellulal' pàrt of 
the nucleus Tuber in reptiles. ' 

But, it is not onl,)' iJi l'eptiles that 1 fOllnd lhe red nucleus, nlso 
in arn phibians i t is possible to see a cIistinctly cil'curnscl'ibed nucleus, 
localized absolutely in the same way, so in thc region of the root
fibl'es of tbe oculirnotol' neeve. It is agttih the same l'cticular 
elements which have concentratecl to n nucleus. In fig. 6 I give a 
sectiol1 of tbc bi'nin of Ra/na, showing very clearly the gL'OUp of cells. 
Two seetions 'more callelalIj' we filld, tbe fl'ontal po Ie of the oc'nlimotol' 
l1nelells, whilst the oC\llimotol; roots aL'e going out of the eentral 
tl'unk, as we call seè in thé con tl'ol-section , which is colollreclaftel' 
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the method of W EIGERT-PAL~- In th is section, only the cells at'e 
COIOlll'ed and therefol'e the l'oolfibl'es are invisible. 

When tot' the identifica,lÎol1 wc use tlJe scheme of TUWl'JAKOl!'l!' 1) -
snel! ns he made it tOL' Amlt1ocoetes, we See, thai he mentionéd a 

i.~, ~ __ _ 

Fig. 6. 
Nucleus ruber of Rana, 

m~seneephaliC' gl'oup of l'eticulal' ('e1ls, cxrept Ule mOl'C cêludal gl'OUpS 
of l'eticl1lal' clemellts which all hft\'e been ref'ound by VAN H01!WEI.r/). 

In ibis lowesL veriebrate the gl'OUp consists of few vel'y big multi
polal' eeUs, which we mn)' consider as lhe prototypes of tiJe magno'\ 
eellnlal' part of the nucleus mbel' and whieh we can linel back in 
all fishes. The eeUs are always loealized in the l'egioll of the oeuii-

1) D. TRETJAKOFF. Das Net'vensystem von Ammocoeles. H. G€hirn. Arch, f. mier. 
Al1at. und. Enlwicklungsges. 

~) Loc. cit, 
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Jl'ig, 8. 
. Ciconia alba. Nucleus rubeL' JU 

. d Vol. A d Amster am. R al ca. Pl'oceedings oy XIV. 
72 
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moto!' roolfib!'es. As a specimen I give here a sketch of Selache v 

(lig. 7) whel'e on both slc1es we fi/ld two big muJtipolt1l' celJs. 
Ta show Ihe sitllatiol1 in bil'ds and the transition to the lowel' 

mammals I acid two figmcs. 

1,t a bird, 2nc1 olie of the 10wer mammals. 
I chose the Oiconia alba, having a very fine series of this bil'd (fig. 8), 

bilt it is very easy fo tind back the red nucleus in all othel' birds. 
1 saw it in 00 ltUl l bus, in Casuaris, in Spheniscus. 

A t last the form as it is to be seen in the opossum (Didelphys 
marsvpialis) (fig. !)). . 

I am of opillion that in all these caS(Js the identification is' 80 

casy and so sil1lple, that all confllsion on this point is excluded. 

y 
" 

Fig. 9. 

Nucleus ruber in Didelphys marsupialis. 


