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Myelination Cycle of the Developing Human Brains

Aeksi BHAR NRHENE R RRBHE
F ¥ -t B R-B X B
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1

E5BA(k (myelination) 3 FHEMER 2 KMMER]
FHESHE (nerve fiber) F$1 & §EM(myelin) ®e  H%k
#ge] YABo = Ty REd ity o #
Wite FEWESRY BRBEEAAN BERM RHBE
WA SRR Y MGRE 713 v (Bunge, 1968;
Huttenlocher, 1970)

whebAl BEEATLE APIETHERR B sl A WEREF
4TI (neuroblast) ] EFl Fmt2E BET @z
ol A o] sERE A ¥ 24 [E(white matter)o] A
Mol KK (gray matter)3te] EFE WHERA =
o, & ks elgel B F FHIT ol fEHEY
BEE A 2. oA £FXMeR 2 EWM
Lol H g RS- 49 BERBER (eukodystro-
phy)e] vehe AREgE Ae) WA= 2+ 4E
e g s (demyelinating diseases)e] A =
«} (Friede, 1975)

BStA e HEMIE RS RIBWERS  RIEEEHE
2 Hihk HiEgd MRt e o URUERREL
FEERR S HRHER Aold 49% 2R e
WMol —Eye 2 RPWERY L BES HES
2 47l glelA Schwann LS HAHRHES &K
A¥ 2B B gloyt AiERHRRY fHE¥E
2 el FWEA goo ot ZHEM oligoden-
droglia) &2} #ERE<to] EfE=El= 41& ¥o] th(Bunge,
1968; Davison, 1970; Blunt, 1972)

sEseibol MEmd fafEdel M4 A% HEAA
gz Q8 o 934 det oA A4 =
WA A Fitd e —&d BEA k. —fihezs
4% 145 B b =REE S Bt g2
1} el vk = 108 PP = EfTe]l B =
glex 2eAz gloH(Yakovlev & Lecours, 1967)

S PAENS EEEte] dolAE B¢ 9% AR

o] 919 21} (Yakovlev & Lecours, 1967; Rorke & Rig-
gs, 1967; Gilles, 1976) &2 ZERHARCl =& #E#k
ETES e wiE BRI, 2 —EEBBET
wE L SRR MRS FEgEt SAd o
27 ey HEE BEA 23 Bk B 2%
AL TELE Aot &+ o

olo] EHEEL ®BEA FEMKRRE HHo o M
9 HEEe b BES BEI L oA HIERHAY
hnel wlek ol JEHRFrel fkeld, = oW RS =
2 TS E st

7RSI P S

FEEd HEHRY HEte 123619 8BA KRAid K
2 FERA o B2 19774 8AFE 19669 69 7A
A S AER BRAE FREBHE HElE £REEHP
Z 8 (Registry of Congenital Malformation)®] —Zgo
2 OHEE ERFELEWHEERCder o2 REFE A
TRE e Aoz HBER R ¢ BR BE
BiRol gl Aoz 9.

Bg 2 R WL SikEel HHd # WER R
wel BRRELEH BHEdY 2 BEREE BEsz E 10
% o:fi: formalind] E@sti<. # IBHMA BEZET
# Huel KM@, HY KEE 9 NEY BEe HEud
= Es HEd ek E(brain stem) 3 MEE K
B e SEEstelch e SR (coronal section),
el 3 fEEr 9 BT BETYE Chorizontal section)
4 otEglon mA EBMeR BESY 47 Had
Hee ays 2 FEBEESIA 34 e
BWiET B8 Klie 9% 0.56~lcm FAoE
a2z e ¥ HHEE 0.5cm 24 o 2 IEE
i3 ZERAHIRG 12800 A 208 REY KEREY A4E
2 Bt A5 f4Ee EEFS WY Eilse
ek 8 HY BES 47 AR o=l kil (cist-
erna magna) ¥ BTl formaling =&l HEAL
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# 1~2H#e) Bpetgd o, :

Bt G898 BEEe 899 hiEnan —g
WAzel A HHEMLAE ERUES GRsd.en ol &
WEN RAREE AH sy @magen o
102 FAR ot B AL HE % 20N SUE
FRES B2 Sete] Hematoxylin-Eosin g <}
Sor BN MBS B 55 Luxo] Fast
Blue & Hifrshel o

AL BEL EREMe]Y] W e o B Hlge
BRI 2 Mos BEEEME 598 8 (inear)
9 Bif(myelin sheath)S BEE 4 Q= AoT [
o2 stglon BEMpHL 209 1/20 Lol A BB
e R eH KSR (fber-system) s &
AL BEd Aoz aEag .

MM B (fetal age) oz Siglovw o gme
ELY BRARAS #ige = 2@ o B HRE
Betglont BEABEC TousiA Y, KR =27
S e MHEBMT €% 285 QS W =5
B (197509 o] fhed # % (crown-rump length) 3
Eueat ams-e o skl ot

BE BR

1. BARPEWER S8{te —mavkm
Biffol £% B <9 KE Tz BEdd 54 2
270, EES Ui ARLe MR 499 Ese
e Bl AR MER D Kel REY B g%
StEch ARE BEMEE AIEY RS 24 dge
=, PEG A o & BMEAG el ol B

225 A o BEE AET ¢+ A=

R A B9 FHEE ALds EEY BT
Re& ftAdg ey A4 ABMe 2 4~5EME =
FEHHE e o FR FR1AA 2 a8 2
HE FiRE 45t & M Bind = BEL B
T BEEEY WkE Azler HEs A4 EEgdn
E 2 ZES BA vede & 4+ 9t

AR R Bk &2 B 2 THage g
8 dslx PEelA 42y e == ayge
G4 FeEdch A7) BRI mESY o 8T
o S Bt oA AFEL 2EHYe] et
¥ ol 4 EMT KB A EREYdY. s
AR Biel gl EdAE Fistglel el BN
L2 T BYE S A9eY, e y=a |
o] etisich. & BiSIAve s S0i3l BE- Hxs
FEsE e A HRMeE vehde AL ol
BE#iher —% BEd #elodokal W= BB
o2 vEd s BEsgc. EilEses A2 e
=Y H AR veves B Me
FEse] £ &4 LBA 3EMY 5 gEe 9
HRdrh & Bik#me s B ByseE 1~38 &
H AREmeE veid £ 98¢ @y

—Bmos Bt BRd 994 BEEEs A
L A e He AAA Hed zoshie &
(myelin sheath)>} A4 2 Jetts] Fije] Luxol Fast
Blueel =lut4 oz Jeftbo s 3E Miker Hig
He Aoz = v @R BAES BT HREo
th ol vEuE W BERE 2 #lEe of
Bl Rems e 15p MEY BEIE 2 8o A s

Table 1. Weights and Lengths of 123 Fetuses by Gestational Periods

Gestational Number Body Length Body Weight " Brain Weight
Period (wks) of Cases (Crown-Rump in em) (gm) (gm)
12~15 8 6. 5~7.9 14~40 5~10
16~20 12 11.5~18 85~-350 42~50
21~25 28 1722 400~1, 040 45~150
(850) (107)
26~30 20 22~27 620~1, 260 150~174
(1, 100) (165)
31~35 20 27~31 1,280~2, 140 219~280
(1, 740) (240}
36~~40 18 34~38 1, 400~3, 800 220~362
(2,210) (308
41~44 12 37~40 2,700~4, 000 320~420
(3, 100) (365

* Numbers in parentheses represents mean weights,
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Table 2. Progress of Microscopic Myelination at Various Sites of Central Nervous System by Different

Gestational Pericds

Anatomical
Gestational site Spinal cord Brain stem Cerebellum Cerebrum
period (wks)
12~15 Anterior roots Cranial nerve roots
Posterior roots
16~20 Tractus Cuneatus Medial longitudinal  Juxtarestiform body
Fasciculus gracilis fasciculus Juxtaventricular
Fasciculus proprius Internal arcuate fiber white matter
21~25 Nucleus gracilis Medial lemniscus Floculonodular lobe  Ansa lenticularis
Lateral spinocerebellar Dorsal spinocerebellar Superior vermis Fasciculus
tract tract Spinocerebellar tracts  lenticularis
Trapezoid body
Lateral lemniscus
26~30 Corticospinal tract Inferior cerebellar Dentate nucleus Posterior limb of
{Cervix) peduncle Olivocerebellar tract internal capsule:
Superior cerebellar Superior cerebellar Capsule of subthal-
peduncle peduncle amic nucleus
Capsule of red nucleus
31~35 Spinocerebellar tracts Corticospinal tract Hemispheral white Rostral optic radiatiom
Lateral corticospinal Middle cerebellar matter Anterior limb of
tracts peduncle internal capsule
Thalamus
Cingulum
36~40 Spinothalamic tracts Cerebral peduncle Hemispheral white Anterior commissure:
Corticospinal tracts (middle 1/3) matter Corpus callosum
Fornix
41~44 Corticospinal tracts Corticospinal tract Neocerebellar white  Optic radiation

matter Corona radiata

H ol: Ttz Zfuiiels BT ReEE A
=3 BUMAE FlA . ol d RSN HEE 7}
Ax Smel s BEel, 53 HWERS MR
2 veds ¢ F g

ol % BRERHE 2T MM HdA Fistel
o] YExon Hel HHAY ERE . olE H)
E Luxcl Fast Blue Hugao] Al & Biko= e gt
o o) sEREEEC) o= Akt HeEa i 3
BY 4 g¢ o Rt S 2 48 BiES
Luxol Fast Blues] 2-& #Hg 2o)& ¥ (myelin)
7 ANE(tubule) 3 el tehtEdl 2 MES AL
—sEetd gz 244 gEme s vehiA et el
g7 = e BAR 5 HEit BHiE(nye
lination gliosis)& #ik = #ot BO=AE ©d o]
2y RAAA 2E R e WEBMRY BES
A& MR WEdE & ¢ A5

2. FERRMEMAG] IHE ERRTR) EE#{t(Table 2)
7} 12~1589] HiM :
o] FaRiol HEEol 6.5~7.9em(CR), HEe] 14~

40gm, 8] = fEEEe] 5~10gme] =& Rpfielct. of
TRl BE Ase mRM R EEginez HEE
A8 e 4 dglen] ot KEmER HEIdE
TEEe] mETE R HHE THEREGKE oo ERE
K3 3 RS —F @A Gt HERed 2
9-& molgith. FEEY B 9 FE WRREST 26
dAE A AT §ER- BE=S B 2 O
gL #fire) =Het ozl BMEE JBHE] AT ¥ #E
#wLe BEEE 2o & 4 g

i}, 16~20{9 M :

o]= faRae] MEo]l 11.4~18em(CR), fugEo] 85~
350gm = = E§EEe] 42~50gme] ¥ Rfiol o
OBl = Ao HERER BlEAd HE B
B B ohdel Ry o SSgfrel  RRre YEv e
9-e¢ o 4 glgld. & A #hik(posterior
column)% &} Fasciculus gracilis$} Fasciculus
cuneatus, =17 3 Fasciculus propriuse] g7 ieb+t
W 249 FlolA e BHEgUT HolA goly SWR H
HBMIR 85 (myelination gliosis)o] & & #frel
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g ¢+ A EEIAE Medial longitudinal
fasciculus(MLF}$} ©] 2o} Tnternal arcuate fiber (IAF)
7} Ybeb 2 Nucleus cuneatus ¥ Nucleus gracilis7}
A9 fiber tractst BB (capsule fiber) 59 Pt
f£s 2 < slgdsh. B g PES EeHs
juxtarestiform body$} /ME§] juxtaventricular segment
of oFztel EEEZE vlelvhs) gAfESoh. of MR KK
e Ad By BHE L4 Ao

oh 20~251H9] HARY :

ol& JhRY BRel CRE 17~22cm, Mo # 890
gm B2E, 23 fEEE0] 107gmel BE st BEfo]
. KEE MEM % 2898 e, SEgL
T lateral spinothalamic tract7} gl A Felubrd fg
ol A = medial lemniscus(ML) % Jateral lemniscus
(LL), trapezoid body ¥ dorsal spinocerebellar tract
7k vhebdbeh. /bEel A = anterior ¥ posterior spinoc-
-erebellar tracts®} ©] ¥ o} flocculus 4 nodulus®] ©H
2383 E##R (superior vermis)$] —&f FHAANE &
W7 B2 @1 KN 4202 ansa lenti-
«cularis9} fasciculus lenticularisz} 1epitc),

2. 26~30:89) AR :

ol & fhifie] Mite] CR= 22~27cm, &) 1,100
gm B, a2elz HEEC 107gm BEd HE=
Heloh. A#age —&MEE BRI Mg a
(vermis) <l = @71 vehval "o wEgl e Ao
2.2 corticospinal tract®] E8¥L} el =4 ventral
<corticospinal tractzt el zElz ol Wi %
A AL @Bl g superior ¥ inferior
<erebellar peduncless} §5#1k = o ##% (red nucleus)
o WA BERAZY HBLE . /B§el = superior cer
ebellar peduncle®! &% olivocerebellar tract
dentate nucleus®! fafe) B59#8-1 +hepde], Kol A
£ internal capsule®] posterior limbs} subthalamic
nucleuss] HMEA A e,

s, 31~35i89 #if :

olz MRY #Rol 27~3lem (CR), BEo] Ty
1,740gm, 23] 3 P& So] 240gmiZEel % st B
<] ch. F#ficl 4] = spinothalamic tract”} BF#{LS] = RS
ol A = corticospinal tract$t middle cerebellar ped-
uncleo] EEMER T DNEAA E fEY gEmed 97
o BARTEIT datEEle) KEEOl A & 3139 optic radiat-
ion, internal capsule®] anterior limbo¢] BB A 15
fEstel thalamus @ cingulumd] = Eg38(ER B
atebrde,

wh, 36~40i82) iR :

°le MR7t 2 Mol 34~38cm (CR), BEe iy
°] 2,210gm, 232 HERS Fio| 308gmBEo] 3%
HWohe Bz ARE ABSY —% € Tk Fé
EEES Figol "ot LB = R BE s

BEfib e A Ay =E L1T¥: 4% 5 (ascending
sensory pathway)e] 4 el # ol ¥ corticospinal
tract #53] lateral corticospinal tract7} JEEE 2 = F
< BRAtst e @A, %S cerebral peduncle
o gt 1/30] GEMER . BEE o B me w
23, Kl A = anterior commissure, corpus callosum
9 fornixel 4] 1}elric),

uh. 4l~eq4ile] RS

ol ¥ PR 2A o] 37~40cm(CR). Mo F
¥3 3,100gm, =.7] 7 FS@E o] 365gme] HE = 31
ol ok BEEMEE olv] fAfFR F#tol Fo e He
ARl NS R OKEES BBl #frel wel vehuew)
¥73] KRS 2§+ central suleus 9 corona radiata,
%S 7 4= cerebral peduncles] RS vhelriA)
=

% ®

PIEME RS EMbe v Ao B 2 frEso
PIRRRY TERES) Mibole BEE MBS o 9X = 9o o
PR RS BHEBRfrel WG (neuron)s] HERel
t ds RS #EHE I F wERTY BHEm
EES Bt BF(axon) e HMZ BEI oA R
R {E&e] Rtz = EdA HAdz 428z
Ak 2 RE BT HBE AAE AL oy
WOl 28 HREN BEE(critical diameter)e] 2ull I
o] #ets §EWL-1 §1 o} (Davison &Peters, 1970). =
PRUEE A7t 24 9 o Ay @@ 5
Btel BEFRCT MES ST ¥ 5 o). gEEbe Em
& (conduction  velocity) & A4 B ol u &
M9 Zhak (eficiency) 2 ¥ o 2 4 “super highway”
£ UEE BE 21 o ok (Bunge, 1968).

BEfbe BEBMo 2 Rol MIRT MRS Bk B
FEol7) = Fol MiEAINRS] 8%, B L RBY B
E A BRE BTAG. w29 oW ##k
(system)<l BBere @i (fber tract) v 2T Bt
7t ZERA = ALY SEREER T o Fffi ol
BAERTY BEE T2 & 4 9.

HHY HRERS BRYEY Wi LRIV
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o] o}z EEMATBLMERC K MRE RS A
A p e REt BB &3 Rels A o Hfl
Emivez AL BWEsHe Hgd <AAd z Bl
HAES) #E VA MiEsd #mch desiase A
®BE" 4 YE dolztzm it o F HERSY H#
Me BE%{t BMIELE (myelination gliosis) (Roback &
Scherer, 1935)¢] 8 &9 71e} {LBHES HHE= L
A %R lipid 5 ¥ B Mickel & Gilles,
19700 =x23 ¥ 3.

KEZAA e BAKAMS =k Roback &
Scherersl A& TiT £E|W BE oA iz
gigel ol oham ol EHgfbd BEY &7 #
folety & & 9t ol £f7¥cE TR #HWB
Bago) Al THEY Aol « Fol AW EAA #
BE +Es BEdys BEEdc ddod D B
7 EEes BT A= e BEEA gede
A, 2) ol Bl Bikst Wil oA Had
de A, 3) s vehieA o e ks = Al
BazAde 2bst Rt AEez 2ol ol A
BRge ¥ 4 9% RiEs e ¢ dd

g bl o) B RS o el AB&AA dE

1} Luxol Fast Blueo] ®l=l4j oz 3¢ HEd He R
%t olg A MEY F ¢4 mE=zjloevt Luxol Fast
Blue7}- phospholipids FaddE 222z 249 o}m}

B KE HEel Binde RAd EERG=
01“‘4“’ EE g, Bt 2330l Sudan fFik HES
BFE Bt 9ee #@Ed gl vt (Larroche &
Amakawa, 1973; Chi et al.,, 1976).

BEBA(LS] FeMZE (schedule) & A& e AR Fle-
chsig(1876)¢1% =z ¥ Rotke & Riggs(1969) 501 i
ool ohA] ole] RS WZE A od Yakovleve}
Lecours(1967), =& = B Gilles(1975)%¢ HWEE
grh, o EL 2EF A KHEE LE=R FPoH
Basaute LEE & BlEe Bz g BREANG o
Ak, HUERTY MRS BHERAA deive —dEd
SEREL BE 9 HERY  MEses Bl
EEd B2l J=2 sl e BT B
Bl B E oS @EE FhE #e

KB A vhehd vk zbo] B MM b
EERETE RS o 94 Bk, =
v % 4= Foix WY I ABEEe KR 5 am
mEEAED 94 BRtRde EFRE e Aol
o Epis g @8 PEWRRAA M3 A L]
b5 A2 46k (posterior column) ¥ @RS+ trac-

tus gracilis$} tractus cuneatusql®l ol ¥ EHIE
i 2R % (proprioceptive system)o] Bael, I L@l
B RS MRy 8¢ AdH o R4 AR
g FEARY Ekd doidds g8 1B o=
E HadAd e #ES ctzz 7 S 3ok
ERSRSAA S 7M1 Figfel s EiAel st
% 4 9l corticospinal tracts} fitE 253l A th
fesled o] =z vElhvtE #Mirrt FF4Eeh  internal
capsulec] A 7 o] FEe] #4ifES] &C craniocaudal
Hmez #TA. TH BRI EHEY HEERE
wilel AAYAAA Bps) HEHE Aoz 2ol fy
ol A o} EEH LERS] A4 BME £ o
2 AAR . 2z olAd KBRS MMERHM (fiber-
system)o] #FBEel A tafEdte] A3 Ryt MERfrz
T = A& JEfES) perikaryonol U friEel
A {ERRky #THESt —Bdde BdA A
Waller 88$4:-2 BfiffA slo 43 EERMIE Y
o Adst v Ee] HEkE Aeletzm A A= glich
A=t el MEE Hetok BMLAT Hy Heln =
o] EhRL HiK#E (perikaryon)= HE iz et
7k7] B —FEd BREel ol & #hFel =hol fEHEE
7l afedche BB A 29 94 =EefA EhdEel
M A s 2, S o EHEC =k cranio-
caudal! £L& caudocranial HEez #HTE-E BMEY
T+ ot oA o] FETHEAAA WA Hea gx
internal capsulesj sl = A JElddE B, ZE= B
ol vehvdrl wiel FFEES B A vedoe
Bhe 4AE] RUEA gectsx g wiEd Ay
g RE BES BEEYLEA F Helx oS W
ko] glow #E ALr ventral D lateral corti-
cospinal tract2 SRR 7] W& o5 F=HA B
£ Fetkel otz A A=
FMgie] et ul lateral lemniscus$t inferior
colliculus59 tegmental acoustic systemo] visual
system 2ot 7A EE{bEE AL vl Yakovlev:
Q967)9 fhdted BEAernt zo s EHE
geniculo-temporal acoustic radiation® ¥ 3= AR
gain L= v K3e visual system EA #H{EEA
Higry B2 fmidel et seldche SR
AL HBMMNeR BHSd Yakovlevy: R B
B BERS HEMANE o 29 B BEY
PEEL XA e FEE s el
. Aze golA v xdst EFS BiEdl o
93 BEY J8%€ Fz 92 Fas FRel9
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A o3 Y Rl 4 BEMEA WA tfFd e &
’e BEY 4 e A wrh

]

12361] BBA RS B R #F5S: WEoz %
Wi =t E HREES BRdd 9o 2o gy
£ 44+

L §fbs REHS K5 gleld ekt o
T HE® —-2d #%E Y EfEne s B
© R S ez igEde Bime R B
B 2 Dol MMz Ra WA =,

2. GERAVT RH ] RIERBEE = Wirel e B
M7 WSS o] MMl @ik 2ol =4 BEEE
7} fhfER ot

3. MR MR glelale] sEEnL RS 2
WBIERZ Sv JEWGE R BN 9 FEMmuEST o)
F Al 2 og FHERES BNYE FRAORER
#i(ascending sensory system), =Z2lm ftipe] Al ¢
statoacoustic system®] [FfF2 #5dx FHEERE
(descending motor system) Ryl 7L7h 9 ok BRURAE
7t =3l

4 WERAAZ KEse ki 2 e EEs
FAR = BEHL A Hof 94 2o o 1
fFd = 2 EEsF RAS o] gl

—ABSTRACT—

Myelination Cycle of the Developing
Human Brains

Mina Lee, Je G. Chi, and Kwang Wook Ko

Departments of Pediatrics and Pathology, College
of Medicine, Sesul National University

1t is often desirable to know the maturity of the
fetal brains of a wide variety of gestational ages.
Although myelination is known as an important
process of regional maturation of the nervous system,
it is still not clear whether myelination cycle is
stereotypic enough to be a parameter of maturation
in the fetal brains.

We have studied a total of 123 brains and spinal
cords of the Korean fetuses of gestational ages rang-
ing from 12 to 44 weeks. These fetuses were products

of artificial abortion, The brains and spinal cords
were removed as soon as possible after delivery, and
were fixed in 109 formalin. Representative blocks
were taken from standardized portions of the nervous
system. Through routine histological process slides.
were made and stained with hematoxylin-eosin and
Luxol-Fast-Blue for general morphology and myelin,
respectively.

Tables were made to list myelination process of
all the major fiber-systems by diEerent gestational
periods. The listing of a fiber-system was based on
microscopically demonstrated myelin  tubules in
certain area in more than half of the cases.

Following conclusions were made.

1. The pattern of myelination in the developing
central nervous system at various gestational periods.
is not strictly stereotyped. However, there is a
definite trend of an orderly process in which functi-
onally allied systems were synchronized in an orderly
sequence.

2. As gestation progresses, increasing number of
cells with large pale vesicular nuclei appeared in the
area to be myelinated, prior to actual deposit of the
material (myelin) stainable with Luxol Fast Blue.
These myelination glial cells deecreased gradually
in number as myelination process advanced.

3. The myelination started in the anterior and
posterior nerve roots of the spinal cords at 12 to 15
weeks gestational period, The fiber-system mediating
the general proprioceptive experience myelinates early
and rapidly at 16 to 20 weeks gestational period,
foliowed by the fiber-system mediating vestibular
and acoustic modalities in the brain stem. The
exteroceptive(tactile and pain) somatic fber-system
myelinates later and slowly. These sensory pathways
showed ascending(cephalad) progression of myelina-
tion. The corticospinal tract myelination then rapidly
becomes apparent in a caudal direction through the
brain stem and spinal cord,

4. Stainable myelin was rarely seen in the medul-
lary substance of the cerebral hemisphere except
along the course of fiber tract of the internal capsule

and optic radiation even in full term fetuses,
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LEGENDS FOR FIGURES

Coronal section through posterior thalamus in a 10 weeks fetus. The brain surface is flat and the
cerebral mantle is thin. No evidence of myelination is present.

Twenty weeks fetus brain showing few gyral development. However, no distinction between gray
and white matter is present. No gross evidence of myelination is present.

Twenty four weeks fetus brain showing whitish linear band in the region of ansa lenticularis

and fasciculus lenticularis.

. Thirty wecks fetus brain showing myelinated tracts in capsule of subthalamic nucleus, optic tract

as well as ansa lenticularis.

Thirty nine weeks fetus brain, showing a definite whitish band along the posterior limb of internal
capsule.

Fourty four weeks fetus,brain,” showing myelinated tracts in internal capsule and corresponding
cerebral white matter, optic radiation (Meyer’s loop), cerebral peduncle and dentato-rubro-thalamic

tracts, Temporal white matter is still not myelinated.

. Low power microscopic view of the spinal cord of 5lweeks fetus, showing a dense myelination

gliosis of the posterior_column. H&E % 100.

. Spinal cord at 42 weeks fetus, showing fairly dense myelination except for lateral corticospinal tract

which appears as whitish (unstained) pateh. LFBx40.

Pyramis and inferior_olive showing myelinated fibers of olivo-cerebellar tract and still unmyelinated
pyramis. LFBx40.

Horizontal section through the upper midbrain in a 42 weeks fe'tus. Middle third of the cerebral
peduncle, medial and lateral lemnisci, superior cerebellar peduncle, and medial lengitudinal fasciculus
are well myelinated

Myelination gliosis seen at the hilus of dentate nucleus of the cerebellum. H&E x 100

Higher magnification of Fig. 11, showing nuclear characteristics of these glial cells. H&E x250.
Early myelin deposit, appearing as thin thread-like blue discoloration. LFB>100.

Definite myelin tubule formation is seen, running in different directions LFB X 360.

Myelination is advanced showing intense staining along the fiber tracts. LFBx40.
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