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pronounced at 16~ 19th week of gestation and the
permeation of the capillaries to the ependymal zone
and decreased in number after 20th week of
gestation. The medium sized, well developed veins
were demonstrable at the junction of ganglionic
eminence and caudate nucleus from 24 th week of
gestation.

5) The fibrinolytic activity of the choroid plexus

and leptomeninges were significantly increased
than the other areas(p<’0, 005) and there was no
evidence of gestational changes.

6) The fibrinolytic activity of the ganglionic
eminence was no more pronounced than those of
cerebral cortex, periventricular white matter, cere-

bellum and spinal cord.

Legends for Plates

Histological Development of Ganglionic Eminence in Various Gestational Age

Plate 1. 16 weeks of gestational age( x100)

Plate 2, 16 weeks of gestational age( x400)

Plate 3, 19 weeks of gestational age( x100)

Plate 4, 19 weeks of gestational age( x 400)

Plate 5, 22 weeks of gestational age( x100)

Plate 6. 31 weeks of gestational age( x100)

Plate 7. 34 weeks of gestational age( = 100)

Plate 8, 37 weeks of gestational age(x100)

Fibrinolytic Activity in Ganglionic Eminence of Developing Fetal Brain of Man

Flate 1, Fibrinolytic activity demonstrated in non-heated fibrin plate

Plate 2. Fibrinolytic activity of ganglionic eminence, choroid plexus and leptomeninges

Plate 3. Fibrinolytic activity is totally inhibited by Aprotinin 1000 K.LU.
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Tabhle 1. Weights and lengths of fetuses by gestational period

Crown-rump Brain weight(gm)

~ Gestational  Number _Eu-d:.r weight{gm)

period of median length median
(Weeks) cases {Range) {em) {Range)
16~19 12 146.8( 80~ 260) 10, 2~15.0 26,90 13.0~ 49.5)
20~23 31 378.1( 210~ 580) 15.5~19.0 64. 21( 33. 4~160.0)
24~27 26 681.1C 480~1, 270) 20,0~23.6 122, 4( 56, 5~216.0)
28~31 21 1135,5( 700~1, 600) 24, 0~27.0 178.0(121, 0~254,9)
32~35 6 1660, 001, 300~ 1, 940) 28, 0~30.0 245, 0(182, 0~308,0)
J6~40 2300.0 33.0 341.0

Table 2, Measurements of ganglionic eminence and candate nucleus by gestational period

Gestational Number Brain weight{gm)

Ganglionic eminence(p)

Caudate nucleus{p)

period of median median median
) (Weeks) cases (Range) B {Range) - ( Eangej
16~19 9 26.9( 13.0~ 49.5) 2429, 7(2930, 8~3815. 5) 1545, 6( 984, 61846, 2)
2023 21 G4, 20 33.4~106 ) 2653, 301538, 5~4116.0) 1644, 7( 461.6~ 1846, 2)
24~27 18 122,40 36.5~216.0) 2022, 2( 953, 9~3384.7) 1644, 7C1087. 8~2307.8)
28~31 11 178.00121. 9~254.0) 1097, 7( 400, 0~ 2760, 3) 1415, 4€1292, 3~1538. 5)
32~35 2 245, 00182, 0~308,0) 215.4
6~40 1 341, 0 92,3 -
Table 3, Histological findings of ganglionic emience by gestational period
Gestational Number - Ependymal zone Subependymal zone
period{weeks) of cases Cell Mitoses Thickness No. of blood vessels
layer (/10 hpf) (p) (/10 hpf)
16~19 a9 6~8 1. 500, &0 2366, ¥ +567.6 5.28+41,37
20~23 21 a=h 1. 0610, 31 2603, 8+845,9 4,381+1, 24
2427 18 a4 0. 3020, 26 1990, 7--587. 6 2. 3940, 79
28~31 11 2~3 ] 1075, 24627, 9 2,30+0.71
a2~35 2 2 ] 197. 4 Sparse
3640 1 1 0 83.3 Sparse
(2) MAQY B7|2 =58ty MY : 4734 Fre
= O 3# x4 2] @) (ependymal zone) = 34 )8 &}« (sub-
ependymal zone) 2 3-8} ghila}yl o} (Table 3),
L seE A ) WE A16~1954] 717

(1) 4EE 71 A ojasle] HE: W3 =2 4
Ad g7 ¥ olA4Y =4 iz} Table 28} e},
A7 18 22 A" A1eFe A5 FH48 F
shabe] A 20~24Fo] A 3]l REe FHAdRE
e ksl A5 4 e A FLEged
A3 Tl H e = FHE L4 440 $573
i Eaqbe] =gl

M4 49§ T e A4 A EEL 6~
8Fo WA= glgied O 27 B~10pd wk
gieh M de] &gk M EHell4 1.5150.8/10 hop.f.o]
A E A ¢ el M4 AL Ea s Sl
ol Abe] ] AbSol 4 &3 ghe] 2366,7156.7.6 pol gl
T~25p 3278 RAgate] 4 e o ¥4 4
S| 7ha] EEH] gle] T $E 5.2821.37/10hpf.
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Table 4, Fibrinolytic activity of homogenates of the ganglionic eminence({mm?*/mg) compared with other

regions of brain

Gestational Number Cerebral Periventricular

- h Choroid Ganglionic  Lepto- :
period of white g i Cerebellum  Spinal cord

(Weeks) cages cortex matter P].ﬂH'I.IB Emlﬂﬁﬂfi_ ﬂ'l.E-nlﬂ:-Ef_'.EH

16~19 2 0, 3868 0. 3657 - 0. 4076 0. 9156 0, 5884 0. 7320
4001112 20,1934 +0.0480  +0.1271 +0,0672 40,0651

20~23 11 0. 5508 0.5118 1. 2661 0, 5961 1. 0449 0, 6539 0. 5605
=0.2420  +0.1155 20,1427 H0.0965 20.4347 40,1414 20,0780

24~27 i 0. 5668 0. 4874 1. 2674 0, 4822 1. 2943 0.6912 0. 5092
+0.1724 40,1413 +0.2482 40,1816 -+0,2958  £0.1978  +0. 4856

28~31 10 0. 5135 0, 5589 0, 9099 0. 3997 1, 0552 0, 5442 0, 5654
40,1276 0.1412 £0.1958 001488 £0.3567 0 HO0U1874 0. 1471

3235 4 0. 3430 0. 3823 1.1238 0, 5287 1170 0. 5024 0. 7058
40,0159 20,0715 40,1213 40, 1316 0. 0560 +0.1136 0, 2728

7D~3 Y, 3 0, 5456 0. 5464 0. 8597 0. 5810 0. 8209 — —
40,1209 £0.0620 £0.2705  £0.1508  £0.0284

Total 38 0. 4972 0. 4944 1. 0647 0.4911 1. 0964 0. 5993 0. G064
+0. 1636 40,1318 H0.2527%  £0. 1594 +0.3155*  £0.1717 0. 1654

* p<0.005
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Studies on Morphology and Fibrinolytic
Activity of Ganglionic Eminence in
Developing Fetal Brain of Man

Hyun Sook Chi, M.D.* and Je Geun Chi M.D.##

Depariment of Clinical Pathology, School of
Medicine, Kyung Hee University*®, Department
af Pathology, School of Medicine,
Seoul National University**

Ganglionic eminence initially appears as a slight

swelling in the floor of the cerebral vesicle

during the 5th fetal week and attains maximum
prominence late in the 4 th fetal month; it then
declines in relative size, and nearly disappears
after birth. The ganglionic eminence constitutes a
collection of the proliferating cells throughout
most of span of gestation and supply neuroblasts
and spongioblasts to basal ganglia and pulvinar

region of thalamus and cerebral cortex.

Nowadays, intraventricular hemorrhage predo-
minantly occurs in preterm infants of less than
32 weeks gestational age, and the intraventricular
hemorrhage arises most frequently from rupture
of a ganglionic eminence over the lower part of
the head of the caudate nucleus. It is also known
that the ganglionic eminence hemorrhage is equa-
lly frequent in both hemispheres and is associated
with an extensive destruction of the capillary bed
without arterial or venous rupture. Although fibrin
thrombi are seen within wveins in relation to
ruptures at the capillary vein junction, the other
study reveals little or no fibrin is to be seen
within the ganglionic eminence hemorrhage pre-
sumably due to the high fibrinolvtic activity
within this region of the immature brain.

Acecordingly this study was planned to evaluate
the ganglionic eminence of fetal brain in two
aspects, i.e., morphological development of gan-
glionic eminence during gestation and functional
maturation by measuring fibrinolytic activity of
various portions of developing brains.

9

To evaluate the development of ganglionic emi-
nence a total of 97 brains of Korean fetuses of
gestational ages ranging from 16 to 37 weeks, was
studied; 62 for morphological studv and 35 for
functional study,

The fetuses were products of therapeutic abo-
rtions, and were proved to be normal after compl-
ete examination of fetuses and placentas. The
brains were removed as soon as possible after
delivery, and were fixed in 10°; formalin for | to
2 weeks before being examined. Representative
blocks econtaining white matter around lateral
ventricle, ganglionic eminence, caudate nucleus
and thalamus on the serial coronal sections. Thro-
ugh routine histological procedure, slides were
made and stained with hematoxylin and eosin for
microscopical examination of the ganglionic emin-
ence and striatum.

The fibrionlytic activity of the tissue was mea-
sured by fibrin plate method of Astrup and Alb-
rechtsen and the amount of lysis expressed as area
/mg of wet tissue. As controls comparable aliguots
of 2M potassium thiocyanate or saline alone
had no fibrinelytic activity. To detect the in vive
fibrinolysis, fibrin and/or fibrinogen degradation
product,

tissue extracts were performed.

staphylococeal clumping tests for the

Following results were obtained.

1) The ganglionic eminence was well formed
and located at the lateral side of terminal vein
and over the caudate nucleus and protruded into
the lateral ventricle,

2) The thickness of the ganglionic eminence is
reached to maximum width by 20th week of
gestation and is shown a progressive reduction
till 30 th week,
after 31th week of gestation and became .0 lon-

and revealed sharp reduction

ger recognizable after 37 th week of gestation.

3) The ependymal layer was most thickened at
16~19 th week of gestation, showing 6—8 layers
with numerous mitoses and declined to 2~3 lavers
at 28~31 th week of gestation and no more mito-
sis was found.

4) The distribution of capillary beds were most



