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Ultrastructural Changes of Ventricular Wall in Hydrocephalic Rats
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apendyma. thickening and gliosis of the subspendymal layer. progressive loss of cilla and microvilli from the
apendymal surface, and widening of the extracellular space. In the CT scan of the brain. periventricular low
* density was one of the common findings in hydrccephalus.

The present experiment was performed to investigate not only the ultrastructural ohanges of the ventricular walls
in hydrecephalus but also the merphological basls of periventricular lucency detected in the brain CT scan of the
hydrocephalic patients.

Hydrocephalus was induced in rats by intracisternal injection of thick kaolin suspension after surgical exposure of
atlanto-occipital membrane. Lateral wall of the lateral ventricle was examined with transmission eleciron
microscope in 3 different groups(6 rats at 1 week after the hydrocephalus, 8 at 2 weeks. and 4 at 8 weeks).

Thea results were as follows :

1) Ultrastructural changes of the ependymal lining in hydrocephalic rat were flattening of ependymal cell and its
nucleus. loss of cllia and microvilli from the ependymal surface, widening of the junctional complex, vacucles and
enlargement of cisternal space of rough endoplasmic reticulum In cytoplasm, and thickening and gliosis of
subependymal layer.

2) These changes became more severe with longer duration of hydrocephalus. :

3) Widening of junctional complex was considered to be the morpholegical basis for migration of ventricular
cerebrospinal fluid into the periventricular white matter with resultant periventricular low density In the CT scan of
the brain.

M orphological changes in the ependymal lining of the hydrocephalic brain included stretching and tearing of the

KEY WORDS : Experimental hydrocephalus - Ultrastructurs of ependyma - Ependymal cell - Periventricular lucency -
Junctional complex. '
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Fig. 1. The position of the rat on the wooden stand. The arrow in-
dicates the direction of the needle for cisternal punciure.

AE ketamined AMEEEEY 100~ 150me/kes 283
Aletgint viFd 8712 FEaAH ndd & SRy
% AFEL(Tig. 2a), A2do g =r dHel
FRE i%;f% xSty di ﬁiﬂ?P 9}3;4.?%
E
3]

37 PHFM 15cm 7P%1 ] 2 4e A

o{u

A
1743 2 7 Aoje) 7:71:]1_0, l.iui—}\]ﬂ .26
gauge FA|R 25 WA FA19) 7heE '—r~4
53t 2 U gdel B4 st (Fig. 2b). KaolnF Al
2o ey Aeg wr)9s s s Haskelg
o 2FH kaoling A& 2 Gre] EFate] 40%2] 71e @
HAE TheolA] 0.2ccE TU8AT E & kaclin F) /ﬁ
o <F 30x7F HApoo] A2 2 JOnE d9T, ka-
olin HEAE 5~10%0 AAHA o5 HAME FYsidrh
Yol BYH FAANE A

EIEH ] %3}1 %_]_X]-% -?IJO-].% (_3_}: 1057+
hatsled F98 kaolin® HRE WRsqy. AL 283}
2!

S ST %9] A fasma ARSsrer).

Bl

in
i
1o,
%*
of
o
=)
o
2
ol
Lk
3
ﬁ[o

91 A7) e
oz Fdstget

3. <Al ojMFEpta

W AAAE A4 Ed9e} modified Karnovsky £
= 7 geto] dds o] AFAD FH2 6}"5“% Ketamine
0% vHHE FE& el ARIE 2Ags & H4E] (xip-
hoid process)® ¥-H FZ4 & (sternal notch)74=1e] AF
e dEe] A YdEAS w2AHD. 21 gauge
FAIE e At Al Edrzi) 478, &
e A=A ol WA 4
bl of 1557 FA7|EE AE S4ue B6jA U
L= Fdo] gelAdeR 9148 A drpq sk
¥ modified Karnovsky 2944 #5417 o Z59)

thetelZelnt

Ir=tzlAl Hl 2o # 75 1996




’ﬁ'
“&,-& b e e At

Fig. 2. Intracisternal injection of kaolin suspension, 2a : Anesthetized rat was fixed to the animal frame and hair was shaved in oc-
cipital and posterior neck area. 2b : After aseptic drapping, the skin was incised in the midline and muscle was splitted and
retracted laterally. The cisterna magna was punctured with 26 gauge needle and thick kaolin suspension was injected.

Table 1. Result of hydrocephalus induction by conventional

method
Results No. of animal
Successful 5
Failed

puncture failure

improper injection

Expired
inadequate anesthesia 7
brain stem injury S 4
postoperatively 3
Total 25

Table. 2. Result of hydrocephalus induction by modified method

Results No. of animal
Successful 30
Failed [
Expired

Total 30
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B . Fig. 3. Normal ultrastructural findings of the ventricular wall. The
= 79 HEE blockS WEST ¥ FEEZREH 27 nucleus{N) is euchromatic and located in the center of the

2] 37 ZA2 THE0lA o2 AN AW AL T BANE ependymal cell. There are elongated mitochondria{Mc} in
WA e 2H S WEelA o2 Hav)4 &3 the cytoplasm, microvilli{Mv) and cilia{C) on the surface of
o}, the ependymal cell, and myelinated axon{Ax) in the su-
.bependymal layer. Junctional complex{triangle} can be seen
-4 near the free surface of the ependymal cell.
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Fig. 4. Uitrastuctural findings of the ventricular wall
in the rat 1 week after the hydrocephalic
induction. 4a : Flattening of ependymal
cell and s nucleus(N), thickening of su-
bependymal layer, loss of cilialC) and
micravilliishort arrow), enfargement of cist-
ernal space of rough endoplasmic
reticulum{long  arrow). 4b : Widering of
junctional complex(iriangle) and proi-
iferation of intermediate filament(lfl. 4c :
Vacuoles{Va),
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Fig. 5. Ultrastructural findings of the ventricular wall in the rat 2 weeks after the hydrocephalic induction. 5a : Flattening of epen-

dymal cell and it's nucleus, loss of cilia and microvill;.
space(arrow), enfarged vacuoles(Va). 5¢ : Enlargement of ¢

FHERA LSS K253 X 75 1098

5b : Widening of junctional complex(triangle) and extracellular
isternal space of rough endoplasmic reticulum(arrow?).
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Fig. 6. Ultrastructural findings of the ventricular wall in the rat 8
weeks after the hydrocephalic induction. 6a : Two layers of
flattened ependymal cell with intervening reticular structure
(asterisk}. 6b : Large-sized vacuoles(Va) and monocyte(Mn).
6c¢ : Splitting of ependymal cell from the underlying layer.
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