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LETRODUCTION

This investigation was undertaken, (1) o study the
development of funstional connections in the central
nervous system in ilmsature mammals as deterained by
odcillographic methods; (2} to correlate thiz with he
welpght, age and sbate of myeliniestion of those tracts and
centers under eonsideration] and (3}. to determine whether
or not conduetion, &8 messured by oscillographie methods,
is Tound in’ fiber tracts prior to thelr medullation.

That the relationshin of myelogeny to function, asg
suggested by mmiag in 1878, 1g still aot a settled
gquestion, will be seen by a review of the literature.

The pathwaye seleoted for oonsideration were the corpus
eallosum and the fronto-ponto-gerebellar trast, as these
are readily available from an operative standpolint and
beosuse oselllographie studies of these tracts have been
made in other, sdult manmalian Porme.



MYBLOGENY AS RELATEDR TO FUNCTION IN THE DEVELOPING MAMMAL

seckel'l}, 1n 1815, recognized the grodusl develoo-
ment of myelin in the sentrel nervous aystem snd stated
that different parts of the neuraxis besome medullated
at different times.

A Flechsig!2), 1n & serles of studles started in 1878,
Tirst suguested a palingensetic interpretstion of medul-
lation. TFlecheip's fundemental myelinagenetis lew ststes
that "the myelinization of nerve fibsra in the develoning
bLrain follows a definite chronologle sequence, such that

those fibers belonglng to pertioulaer rﬁnetlanal syetems
mature at the same time®. He presentsd the bellef that
preojection psthe were myelinated before sssogiation,
sensory before motor, and periphersl befors central,
Later he modified this to the stztenent that, in regard
to any ons projeactiosn esnter, myelinization proceeded
in the arder: sensory, =f{ferent, and then assosietion.
Tilney and &mnumaynigl studied the devslopment ar‘tha
eentral nervous system of the cat, establishing a chrono-
logliec sequence of behaviorzl resetlons in the first days
of iife. An ezamination of Pal-Welgert seoti-ns of the
brains of these aats, during the first 14 days of life,
ied them %o the conelusion that the depositlion of myelln,
in the eat, is soinclideatsl with the setablishment of
funotion 1la definite filer systems. By assuming a
funetional capseity estsblished in those fiber tracts
myelinized at birth these authors were abls to hypothesize



en explanation of early behsvioral reactiones in terms of
stimull, reopived over these tracta.

Langworthy €19€?}§‘3, investigating the response %o
elegtrical stimulation of the molor cortex in young kittens
from six hours after birth uwp to the forty-seventh day,
found functionsl response to stimulation in 211 the kittens
used in the expsriment. As no medullatlon was visible in
the pyranidal tracts until after the rfirst aslne or ten dayse
of 1life, and as wedullation wag not esmplete in these
trasts until sbout tha.fiftiath day, he was able to gon-
clude that the functlonal response %o slsotrical stimu-
ia%ion of ihe cerebrail cortex of the kitten securred
prior $o medullation of the eortico-apinal fibers nesessary
for the response of the fore leg museulsture. He dld Tind,
however, that responses to elestrieal stimulstion of the
hind lag and feslal centers appeared about the tiwe that
myeiinization began.

In 1928 Langworthy(5) publishea his study on the
reaction of decerebrate rigldity in the guines pig,
kiltten and rabbit. He found & eorrelation between mysli-
nizgation of the rmubro-spinal tract =2nd the cesurreane of
decerecrate Pigidity. Prior to medullation of these traats
in kittens and pabbits, he found that deeerehration, instead
of produeing rigidity, served only to inoresse the atlvity
of the animals. After medullstion of the yubro-spinal
frﬁat had cownenced, typioal decersbrate rigldity following

degrebration was also present from birth.
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™his work on medullation is of iatersat, desplte the
faot that deesrebrate rigidity has been denocnstrated to
ooouP in sarliier fetal utagastar?j, and that the importance
of the red nucleus in the mechanism of degerebrats rigidity
has been questioned by several workeps!{8,9,10),

In 1928 Langworthy' 11} stualed the prosess of myelini-
zation in the pouch young opossum., This animel is par-
ticularly well adented Tor this type of study due %o the
fagt that such snimale are avallable %o behavioral sxani-
agtion at a time vhen there 1s no svidence of myslin
{(Pal-Velgert method) in the neuraxis,

Lengworthy found that these animals were gapable of
perfoming nany complicated sste, such as entering a pouch,
finding & nipple snd obtaining food from the mother, before
thers wag any sign of myelinization of nerve Pibera.

Again in 1929, L&ﬂgwﬁrthrgiz} published observations
in this fialﬂ in the form of & study of the refler achtivity
in Tetal snd young kittens, pcorrelated with the myelination
of trasis in the aervous system. He concluded: (1) that
ventral splnal roots myelinate before dorsal; (2) that
myslinization ogours in the cervical portion of the cord
Tirst and proceeds ceudally; {3) that pathways appesr to
begome myelinsted in the order in which they developed
phylogenetically; (4] that, in genersl, nerve tracts tend
to begome myslimated &t = $ine when they become functional:
and {§) that bllateral movenants of the extremities bepin
to coordinate when the ventral commissural fibewrs of the

eord recelve thelr myelin sheaths,
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Koene and idewer!13), from o study of human fetal snd
poat-natal materiasl, arrived at the conclusion that there
are four definits perdode at which the myelinatlon process
in The human sppears to receive an ispetus, These are:

{a] about the 14th wesk of gestation; {b) the 22nd-24th
waek of gestation; {e) just before full term; {4) about

€ months after birth., These workers found myelination to
ogour {irst in the sensory paths together with the motor
cranial and spinal narve roots and maediasl longitudinal
bundle. They were imprsssed by the fact that the sensory
fibers of the ¥V and the coghlear fibers of VIII nerve

took longse %o ressive myelln than any other of the nervs
roote. Findlng that the column of Goll wae elower in
nyellunation than thet of Burdaeh, these suthors tenBatively
sugpested that, alnes the rats of growth of the hinder
parts of the body lage behind that of the remainder, thers
may be some relatlonship belween the pate of growth snd
the ayelination of afferent fiberas. Observing some sesele-
ration of the myelination process in the geatral nervous
system in material obiained from & child born prematursly
at ssven months, that had survived for nearly 3 weeks,
they felt thet this study lent further weight to the
assumption that myelination and functional asstivity are
reinted.

Laresl1{l4), 3a sumnarizing the process of myslinmation,
astates that *as indlsated by myelination those axons whieh
snable the cord %o funmetion as an orgsn per se, that ia,

the azons making possible the simpler reflex sctivities,



gomplete thelr development before those axons that involve
the brain with the activities of the cord".

Flechsig's concepts were Tirst assalled by sush
workers &8 Vestphal, Monskow and Vogt. Later, in 1807,
Watson (18) came to the concgluslon that the general cor-
relation of Flechsig was not sprlicable %o the white rat,
for he found that a rat 24 days of age, when myelination
was Just beginning in the higher centers, was gapable of
solving satlisfactorily ae eomplicated s problem as gcan
be zolved by an adult rat. ’

lore recently, Anguloey Gﬁnzalezfla} has pointed out
that FMlecheig's concept should be regarded in more of o
general nature than some workers have besen wont to do.

Not denying the importance of this concept of phylogeny in
determining the sppearance of myslin in each fiber path,
this worker points out the necessity of bearing in mind
the faet that, phylogeneticelly speaking, myaiiﬁ is one

of the last compeonents to be added to the nsuron. Angulo
guotes the work of Bwansanfl?# 18} and his own work, in
whieh 1% wes found that motility of the rat fetus ococurs
many days before myslinlizetion san be observed. Angulsflg}
takes issus wlth Tilney and Casamajor concerning thelr
poatulation that the postural resetlion of the kitten comes
into belng suddenly. He slaims that their observations do
not preclude the posasibility thet the cat may be capable
of perfornlng the eonsidered remetions previocua %o myeli-

nation of the pathweyz under dliccusslon, and points out
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further that in the rat, &t leset, such posturs) resctions
are the result of "aan evolutive process which has $tg ine
ceptlon 1n the Tlrst feeble latersal {lexion of the neck®,
vhich aotlion spreads in a cephaloceundal direction similar
to the early flexure of Amblystoma es deseribed by
e:‘:mnf 20}, He dlscusees the fiodings of Minkowski, who
has found movement to cceur ln human fetuses before myeli-
nation has Saken place. Minkowski feels that the fetus
8t this perdod moves as a whole, and that thie ia the
result of spread of the asrvous impulse oyer the whole
sentiral aervous system, and that later the myelin sheath,
acling as an insulator, allows for speaifis reflexes.
Angulo, however, polats sul that for the rat thls latter
hypothesis is aot true, for in thaet aninal dlsorets re-

Tlexes demonstrate & selestivity in the conducting mechanism

prior o myelination,

Mmilarly the work of Lengley' ™’ nas shown that re~
generating cat sympatheils nerve is able to function prior
to attainmant of the myelin shesth.

Ima}m{a% in 1832, published observations on the

eondifion of myelinization in the human fetus. He came %o
She conclusien that reflex activity may be cbaerved for
& emeslderable perdiod belore any pathways ars ayelinatsd
in the nervous aystem. He points out that there is not
sulfficlent proocf that ths depoait of myelin is goinoident
with the develooment of funotion in the neuron.

winale (7,22,23) ‘has shown that sensory, motor and
integrative pathways in sat fetusss and embrycs are

7.



sapable of Tanotiming before they basoms myelinated. He,
however, legves openn the guestion as to the affisiency of
such funotlon 28 compared to the functisn of thess same
pathweya :xf"%:s:z" medullation has oocourred. Windle further-
sre showed that the order sf appearance of myelin in the
gat waz not etrictly a coonseqguence of the order of sppeald-
ance of neurong of the embrys.

. and O, Vogt{®4) caution ageinst the too resdy
acssplance of the 1dea of gorralating fanetion »ith nyeli-
nization, Thase authors state ﬂm?;t myslinizatlion depends
upc the number and aize of the flbers 1n the path under
sonsidsratisa. In 1924, howsver, Tilnsy amd 5&&&21&;{»‘,4 3
found, among the serly myslinized systems, Iibers of
svery size, Tros the smalleat to the largest, and henos
wvere unable to lend support tn this polat of view of the
Vogte,

Spﬁdﬂl‘ 283 hes shown that 3 nerve fiber presents a
sharecteristis thiekening of the axon before myelinizatien
A0QUPs,

puncant 28} presents evidense that in mawmals {oow,
gat and rat) a dlamster of 1.5 nisre {axon plus nyelin
sheath] is oritionl, below whiesh all axons are unayali-
nated, Seeningly myslinated one-mioron ﬂtxﬁm, he found,
if followed in sestlon, will be seen i3 be merely constrie-
ted portions of larger fibers. Different critleal diameters
were demonsiralted for &ifferent phyla. He further obearved
that: (1) nerve fibere myelinate in onder of thelr sppsar=



ance and that the first fibars to myelinate are the largest
in the sdult and, (2) the order of fiber size for the

various funotional groups is the same in @Af7erent memmale.

serial 27}, in studying progressive myelinization in
the sclatic nerve of young rabbits, found that although in
fotuses removed 8 days before term the aversge slze of
- Tibers to firet show myelin was 1.8-2 miora, soms fibers
&8s mall as 1 miocron wers myelinated,

Von Honakow, lﬂlﬂieﬂ-}, believed that vaseularizstion
¢f braln areas played the important role in determining
the sequence of myelinization. From the scsttered distri-
bution of mysiinized fibers at birth, ae obssrved in their
esctions, Tilney mnd Gaamagﬁrm} were unable to gorrobo-
rate this point of view. However, the work of Craigle (29)
who showed that vascular richness ie related to fumetional
schivity, aay 1@&% that the l28%t word has not as yet
besn seld in regard to this theowy.

Hermann, 189730} Jecortbed the mipration of myelin
in an eleotrin field and poilnted out thet it eollects at
the end of the nerve fiber to the extent that "iagrosoo.
plsol nimn® 98¢ Hervenende elns pilzformige Geatalt sav,
Kappers{®1), garried this obssrvstisn further to sugpest
that the scoumistion of mysliin sround nerve Fibers may be
the result of Juet such currents flowing in & peripheral
diregtion. The implication from this 1s that nvelinizetion
of the nerve fiber gecurs at a time vhen imoulses Fiprst
begin %o travel along ths fiber,



Young rabbita frosm the first to the L1£th day of 1ife
wors ussd. Sixty-three animale were used in the ilavestl-
gation of the sormus aallosum; Tifty-four in the work on
the acrtisow-nonto-gerebellayr traont. The rabbits for aeve-
ral age groups were usually obtained from the same litter,
and it was found that ss the litter diminished in size the
atomepha of the remsining animals suffeved a progresaive
dilatation caused by accumulation of 2iik curd. Hence the
gtomachse of the animals wers removed post mortes and welpghed.
The welght of the stm}u was then subiractsd froa the total
waight of the lievs rabblg, thue rendering trusr weirhte for
rabbite of the different sge groune.

The animsls ware anecthetized with Wembutal veins 1 co.
of a 0.8% solution for every 100 grams body welght,

Stinulatlion was vroduced by a single oondenser @ischarge
of 0.5 mses. duration., The strength of the shook was
variable up to 140 volte, veak wvoltage., The stimulating
elsotrode consisted of & gla..sé bead in which two wires were
buried, The ende of the wires wers flush with the oontaset
surface.

The lead slentrode was & pointed gotion wiok moistened
with Ringerts solution and applied to the breln murface.

An indifferent elesctrode was placed on the skull,
The action potentlale were amrlified by sondenger

coupled smplifiers and recorded by 2 cathode-rsy oseillograph.
— o

A VWelgert modification method commonly in ase at the
hiatologieal laboretories of the University of Oregn

10,



fiedleal School wag triasd without success in an attemt to
ahow the sarly myslinizs$ion in the brsins of these young
rabolits,

Several reasone for this fallure may be suggested.
The oell nuclel in fetal msterial have been shown to re-
tain hemetoxylin ss fenaciously se 40 the young myeiin
sheathal 23); gna during the perliod hers under aonaider-
ation, the weter eontent of the Lrsin tiesue is undergoing
£ shange that is not encountered in more mature ma-
ter1s1{32),  surteu!™) founa arrriouity in cbtaining good
results with the Pal-Wetgert method and used the Kul-
Eschitzky-Yolser method To bring out the very fine fibers.

Aftor many trials, the medification of the Welgert

method as presented here wae found to bs setisfectory.

1. Flsece the hemisected brain immediately into e solution
of &5 bvichrompte of potassium,

Z. Change this solution every two days for thres changes,
again after a nonth; and leave in the final solution
for six 24d4tionsl wesks.

Z. Imbed in pyroxylin over & period of from three %2 four
: months,

4. Seotion tissue 2t 20 miora.
B. Store sections in 70X slachol. _
€. Flaos sections in solution I for three and me-half
:i‘g::im I: One part of 2 ssturated solution of
mﬁgf ascetate and one part of dietiiled

7. Place in 70% alechol for twenty-four hours.

.
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Place in solution II a% room tempersture for twenty~
four hours and then leave for four additional hours
at 40° ¢,
csolution II: one gram of hematoxylim, ten ce. of

absslute aloohol, one ce. of saturatsd
solution of 1ithium sarbonate snd ninety
ec. of distilled water,

fAinse the geetinne in water for twelve hours.

The sectlons are rlsced in asolution IIT for & veriable
length of %ime, usually one %o four houra. The pro-
cess of differentiation is watechel under the miero-
seope until the background tissue ig nele brown and
the myelin traecte are a deer black.

Solution IIT: two end one half grams of ferricyenide
of potassium, two grams of borax snl
two hundred ac., of distilied water.

Wash in water for 24 hours.

P09 aleochol Pfor 24 hours.

80F aleohol for 4 hours.

98% aleohol for 15 mimates.

Carboli-xzylol for 15 minutes.

Clear in xylel for 15 minutes.

Hoant

Seotiona were cut 2t 20 wiera. After staining, every

tenth gection was mounted for microsesvisal examination.



TABLE I

RANGE OF WEIGHTS IR ONE
TO FIVE DAY OLD RABBITS

lisan: 49.6 dyanma
Fange: 22 - 74 Urams

iean: 58.9 CUrans
Range: 35 - 85 Grams

Meant! 87.3 Grams
Range: 44 - 20 Orame

dean: 89.85 Grams
Hange: 49 - 120 Grame

E E F F E

Vean: 93.8 Urams
Range: 65 - 120 drama



14,

In the investigation of callessl potentials the
stimulating electrods was wmoved over one hemisphers of the
eerebral cordex. The lead sleotrode was kept at gymmetri-
eal points on the sontralatersl -hemisphere ia order %o
regnrd the strongest possible poteatials. {mﬂn“’*”

A1l svellable parts of the swypozed cortex were sys-
tematioally expiored until it was declded whether or nol
the sallosel systen of emch animal was &s yet capable
sf wediating potentisla. |

In ome of the ten one-day rabbits a sallosal responss
was obtained {Figure 1.). This aninal was the largest
in that group and wsighsd in sxeoees of the mean welohi
for three-dsy snimale {Table I.}. An equal percentage
of the twenty two-day animals gave positive results., IS
happensd that thess two animals welghed lseas than the
nean welght for the one~day group.

The seallest animal o respond wasz a 44 gram thres
day »1d rabbit. There waes no eignificent difference in
sorrelatlion betweesn callesal respenses with age (.89)
and the correlatiom of calloeal responses with weight
{.82]. {Pigure 1.}

Analysis of the potentlal waves revealed a ammbl#
type of wave throughout the age range studied. {Figure II.)
An initiasl negative eplke of approxinately 18 mseoc. du-
ration and o positive spike of 15-45 msec. were followed
by a lerge negative wave of 10O or more mseoc., whieh, in



Pigure 1.

Peroentage of response over fibers of the sorpus
eallosun plottsd againat inoreasing ape {days), and
incressing weight {grame). The row of nunbers, A,
above sagh figure chows the number of saimals need,
flow B shows the number of gaaimals glving nesitive

responses.,
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some of the regords was of such Jduration as not o be com-
pletely recorded and suggest a possible long duration aprti-
fant. ,

curtiel®8) savestigated oalloeal potentials 1n the
cat and studled & model »f the asllosal syctem. Thie
model consiaeted of 8 frog nerve suspended in Mngerts
sclutlon, both ends of the nerve jJust reaching the surfscse
& feow nmm. apart. He game %o the gonclusion that the
‘pauitiuv potentiale he obtained were due to impulses
traveling towards the elselirode but not reaching it,
{i.e., nerve fibers ending befores resching the surface).

This subhor interprets the negaiive phaes az dus io
impulses, ialtiated in the firet cortlsal layer, traveling
to the desper layera.

if we assuae ﬁhis hypothesia %o be corvect, thars
must enter the possibility thet our first component is
dne to such an impulse moving away from the elsetrode.
Curtis, upon moving his miam‘lmtmﬁa lead closer to the
surface of the cortex, found a reverssl of gplke o ocour
when he reached layer I. This he sttribute’ to finsl
termination of some of the cellosal fibers in this layer.
It seeme possible that the callosal fibers may not resgh
this layer in the animale here studied, but rather may
terminate in a lower layer. K%mm{w} has stated that
cellosal fibesrs gll terminate in layer IIX. It sesas,
thersfors, that after s asynaptic delay of less than 1 msec.
{Lovente de Hel37}) o transference to the cells with



e ——

Pigure Z.

Potentials mediested by the corpus eallosum,

ebsained by leading from the carebral coriex in one
to five day o0ld rebbite. a. One day old mabbis,
b. Two day old rabbli. ¢. Thres day old rabbis.
d. Pour day old rebbit. eo. Five day old rabbit.
f. Typlosl oallosal epike oo sesn by Curtisi34),
An upward deflection 18 negative.
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rlgnra 3. ,
The serebsllum of the rabbit. a. Lateral
view. b. Dorso-ventral projection {(after Brodaif{ 48},

modified by Lersell).
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asgending axonp could acgount for the lster appesvence of
the positive votentisls as seen here.

The use of styychnine %o ascertalnsn whathsr or nat the
firat negative spike waz influsnced by synaptic tranmmission,
and the histologleal demsnstration of oslloasl flber endings
might add 1ight to this ausstion.

Alse, the differencs in wave form here ssen wight be
aseounted for by the findings of Curtis and BaralS8), whe,
in an eariier work on monkeys, stated, %the wave form 18 ..
... variabla”. Ia his later work, however, Curtisl®8) nsae

no comment on variability and presumably found the wave form

o be sometant throughout this serise of expevimsnts,

i
e

o consistent progressive change in lateney with
inoressing age or welight could be found, and although this
may have bsen due to a lack of aanparuhiiify of loei of
stimuletion and diflersnees in brain sizs, and hange
iength of fibsr treote in the animals studied, 1t should
be noted that Curtis snd Bapal S8} found in adult sniesls
2 variable latensy of from 10-40 mssc., & range gompersble
to that found in our sxperiments.

SYELINIZATION OF THE CORPUS CALLOSUM

there was n0 trace of myelin found in the eallossl
system in any of the rabbits studied. In faot, the only
trace of myslination found In this reglon of the brain
was in the vestigium indusium grisews vhere s few myeli-
nated Tibers were seen first in the four-day rabbits,

Thess findings ere in keeping with the late myelini-



gation of the ocsllosal system in the rat (Watson{13)), the

eat {Tilney and u&ﬁ&ﬁ&gﬁafga}, end the humsn {(Fl nsir*“J}g

Langworthy 217y,

o OF THE CORTICO-PONTO-CEREBELLAR

FPoint to point relationships of serebral ocortex and
serebellum have been studied by eleciricel methods in
larger animals (ﬂurtia{4@3g Dowl41)), fThe Alminutive
morphological relatisnships of the cerebellum, together
with the poor tenacity of life in the newborn rabllits
under the conditions of Sthese experiments, vprohibited such

elestrode was

tnvestigetions here Hence, the ctimulsting el W a

groes in comparison wlth the small cerebrum studied. I%

was moved to various pointe on the frontsl lobs {Mettlsrié?%

Lawﬁa&iég}} in an sattemnt to stimulste pontine afferent
fibers. The lead electrode was pautiaely plzced on the
folium and tubér vermia oOr pyrenis, on the eontralateral
cerebellar cortex and on the paramelian iobe, The lesd
eleotrode was moved sbout over the exposed ares of each
cerebellum until it vac ascertained whether or not poten-
tials could be evoked. An attempt was made to cover as
much a2 possible of the portion of the cerebsllum which
opresponds to that demonstrated by Qawgél} in the cat and

magaque to respond to cerebregl stimuwlation., Figure 3,

however, shows how the proximity of the posterior colliculus

to the anterior surface of the cerebsllum prevented smlo~-
ration of the gersbellum in these young forms, It is

posaible then that atimulation of other sreas, including

7.
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the simplexz snd enlmen, wmight have ylelded potentisle 2t
an evan earliier date than those asen in thils experiment.

Responee to gortical stimulation of the frontal 1lobe
wae seen in the vermis of 6n1y ons of the twelve Swo-day
0ld rabbits {Mgure 5). The animsl in whish this ocourrved
was the heavisst in that epe group. Velighing 80 grams,
this animal axceeded the mesn welght of the two-dsy
rabblites by 22 greme, snd had & welght lying between the
meen of the thres and four dey rabbits {Table I). Flscing
this anlmal in e group of rabolle of similar weight, re-
gariless of their sge, would put this animal in & group in
snioh three ouit of four yieldsi mositive resuits.

In the third day of 1ife, threes aof eight animals gave
positive responses. The smallest of these welghed only
44 grams, 5 grasms balow the mean for the one-day rabbita.
A progregsively greater numbsr of positive responses
ogourred with increasing asge. t.the weight of the indi-
vidusl rabblit giving & nositive response wag not slways
near the mean welght for i%s age group.

Flgure §, showing responses obtalined in lesding from
the pirnnaﬁiaa iobe ghows gimlilar results,

Henee, 1% appearas that welight snl age need not go
hand in hend ag indlostors of the maturity of the central
nervous ayastem. Yet both are equally notent factors in
determining whether osr not cortiocsl stimulation will yield
gerebelliar potentiale. 7Thie =as shown by & scorrelation of
99 of total gersbellay responses with age and a correla-



Figure 4.

Percentage of resnonse, es recordsd from the
oereballun, {both paramedlan end vermlan recordings)
to stisulation of the serelsal cortex. plotted
miﬁnt inoreasing age {days), and increasing woight
{gremes). The row of mumbers, A, above each figure
ghows the number of animals used. Row 8 shows the
mmber of animals giving positive responses,
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Flgure 5.

Pergcentage of responss, as recorded from the
verais, %o stimuistion of the cerebral cortex .
plotted agninst increasing age {days), and inersssing
waight {gramas}. The row of numbers, A, above ssch
figure shows the number »f animals used. Row B
shows the mumber of snimale giving positive re-
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Figare 6.

Peroentage of reaponse, recorded fyom the
paranedian lobe, to nEimulation of the aerebral
cortex plotted against inerezsing age {days), and
inorearing welght (grame)., The row of numbars, A,
above each figure chows the mhr-e}f animals used.
Tow B shows the number of animals giving positive

responses,
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Figure 7.

Fotentiale obtzined from the vermis aﬂer '
gtimalaflion of the serebral coriex, z, Twa day
old rabbit. b. Three day o1ld rabbit., eo. Pour
day oid rabblt, d. Five day old rabbit, e. Ras-
ponse from the 1. simplex to vorticsl stimulation
(Dowl 41}, an upwari deflesetion is negative,
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tion of .93 of total cerebsller responses with weight.

Tn this study responsas were cbisined from the nid
varmis on the seonnd day. The paramedianus gave no
responss uatil the third day. The accompanyling atudy of
nyelin denosition showed medullation sccorring in the
medisl nortincne of the eerebellum prior io the lateral
portions. This might seen significant save for the fact
that in none of the stages studied was there myslinizstion
af ths scortigo-pontine or ponto-gersbellse fibers, and
that such myslin as 18 gesn in the serebeallum appears
tracesbls %o the phylogenetically older epino- and
gggtgﬁﬁlﬁwggraﬁﬁlll? aensnaneations, _

Analyasis of the action notentiale in the vermis
following cortical stimulation showed that they were un-
predietable as %o sign. Thie 1s Iin agresment with work
in adult aniwmals by an{§1}¢ in the sxperiments under
eonaideration there were gt many respongss with negative
elgn as with positive. A biphasic potential occurrsd in
the esse of an 87 gream, five day old rabbit.

The latensy of the response measured Irom shoek arti-
fapt $c the arest of the wave gave a mean of abomb
108 msee. for vermian responees, with a range of froe
60 -~ 110 mses. Mo constens waveas were noted at other
lstencien. Parvemsdlen responses ghowed a similar 1sbility
of sign, & 8lightly greater tendensy %o biphasiclity, and
& mean latensy of sbout 77 msee., with p renge of from
40 ~ 160 msse, There was noted a tendenoy towards a

18.



Figure 8.

2, |lHean latencles of the response, as recordsd
froa the paramedian lobs, tq stiauletion of the cere~
bral sortex {milleseconds) plotted againet increasing
age iﬁn?a}, and inoreasing welight (grams).

©. Mean latenoies of the response, as recorded

from the vermiag, %to stimulation of the cerebral cortex
{millesesonds) plotted agsinst increasing sge {days),
snd increasing weight (grams).
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' ghortening of this latency both with insreasing age and

inoreasing weight {Figure 8}, Inconsistencles in thie
trend may be spsounted for on the baslis of the variable
placement of the lead and atimilating slegtrodss which
brought about d1fferences in the length of the conducting

pathwsy.
Dowél) i his work on the adult pat and masaque,

- found latensies of 18-30 mses. In the 1ight of this, and

in view of the shorieaing of the latency periods found in
the young rabbits, 1% would be of intarest to eompare
similar responses in ths adult rabbit. One might Thua
ds’tamim 1f maturation, ineluding the appearance and
eompletion of myelinization, would gshorten the perliod

of latency over these tracts, despite their inareage in

length due to enlsrgement of the waturing brein.

of from one to Tive days revealed no Srase of myelinlzation

311 the cortiso-pontine connectlons. No nyeslinated fibers
were to be seen sonnesting the pons with the cerebellum
in any of the animals studied, and 1t was only in one
five—day abbit that some aht;rt, ingompletely myeiinated
fibers were to be seen, in the base of the vpona,

iIn the litersture on myelinization, description of
that process in the rabbit has not bsen extensive {(Lang-
tamyilﬁij and a dsacription of the fiber systems under
investigatlon was not Tound in the literature. Fron the
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work in othor mwmislian forms (Lengworthy 7 s Tilney

]l Gaxﬁm&jmffgfp and Fesne and ﬁawar(%a’Q?g, howaver,
it appeurs that this tract ?ﬁﬁﬁiVEﬂ‘itﬂ component of
myelin at & relxtively late tloe
An examinstion of these sections for the .urpose of
deseribing the proecess of myelinization in the gere
belium wa: ettesnted. It was found, howsver, thut come
plete serisl seetions would be reguired for this purpone.
Suffice it to ssy thet the more medial portions of
the cerebellum appeared to become =ed llstsd prior to the
more istersl portions. The vestibulo-gsrebellsr connoce-
tions were seen in the Qﬁé-uﬁf snimal 23 were 2lac the
ders 1 and ventral spino-grrebellar pathways. O thece,
the doprsal tract was the hesvier, but examinstlicon ol the
indivicuel fibers unter higher nmagnificetlion falled
to reveal any d4iffe encs in maturity of the myelin sheath
a8 judged by the amocunt of besding, segmentation and
vacuolation of the myelin {ﬁeriﬁéz?jé. The brachium

conjunctivum wes well shown in the cne day rabbita.



1. The fibers of the corpus callosum in one T0
five day old rabbits are capable of medlating nerva im~
pulses evoked by sleotrical stimuiation, The responses
wore obtainsd in rabbits welghing oveyr 40 grams, and an
investigation of the one and two day o1& rabbits below
this weight falled to yleld positive results. Correls-
tions of positive responsse el inersasing age and
welght were similar,

2. No myelinlzation was geen in the corpus callosus
throughout the series studied. |

%. The fibers of the cortiso-ponto-garsbellar tract
af two to five day old rabblts ars capable of nedia¥ing
nerve impulses evoked by slectrical stimulation. These
impulses were recorded from the vermis., Fesponses were
nob shteined from the peramedian lobe until the third day.
Gorrelations of positive responses with inoreasing age
and walight were similar.

4. Vo myelimization of the ecortico-pontile tragts
were seen in thies saries.

5, It is concluded that myelinization of the fibers
of the corpus sallosum =nd cortisco-ponto-cerebellar tracta
1s not essential for the mediatinn of nerve impulses pro-
duced by elestrieal stimulation.
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