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Abstracts : Hydrocephalus may be an acquired or a congenital condition. We have studied the macroscopic
and microscopic changes in the hydrocephalus of an inbred Sprague-Dawley rat at postnatal week 8. The
animal suspected with the hydrocephalus showed clinical syndromes such as depression, severe ataxia, eye
abnormalities, dome-shaped head, and persistent fontanelle.

With the postmortem examination, the suspected animal was clearly revealed as a severe internal
hydrocephalus. In this animal, severe ventriculomegaly was limited to the third and lateral ventricles, and
cortical thining was most apparent in the parieto-occipital region. With the routine histological examination,
brain tissue showed aqueductal obstruction, thinning of the cerebral cortex, severe ependymal damage,
subependymal edema, damage of choroid plexus of fourth ventricle, enlarged cortical vessels, and expanded
ventricles. Aqueductal obstruction was observed with the appearance of simple stencsis at the level of
rostral colliculus. Subsequently, the other structures of brain such as septal nucleus, caudate nucleus, and
hippocampus etc. were abnormally reconstructed by hydrocephalus.

This study suggests that the hydrocephalus can be taken place by primary aqueductal obstruction and this
type of hydrocephalus is classified as uncommunicating type. Though the mechanism of aqueductal
obstruction is not clear, the morphological studies of this case may be helpful for the further study of
hydrocephalus.
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HHN7 AR, 43 A¥rgY D Al Uy
DA o) AAg B o] AT 0@ A7
of AolA Hejstal Ape HAde HF Y&, He
S 3}, 42 E(ependymal cell) ] HE A,
Autiz AR o) w3, 9 7)(choroid plexus)2] W3},
W AZ A AR o] ol A F 22 Z(astrocytosis) 2
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& Sprague-Dawley A% R=E A ALE(Samyang
Co. Korea)9t E& 27 FAA71HA AH& 84T 93
PHGNEHE, AF 3809 FTAWAIA 10uH]9] A
718 Ao 2 o Fo A7 FoA 3 vl
A&EAET o2 A7 Fell sl 2zt &-E(retardation)
& FEgrk 4579 Fol FHA} FAUEE 8
FRL AS5AE7 o2 FF 0] vs] 84 EoA L 3l
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& AR AN AT FAEE u]A Aol THFig
D. 22 #717F iRx 2707t ¥ % locomotor
ataxia)o|1.o™, Folu ABHHAT #EeA] Rt
EE A AY o2 35S FAS | AR =3
t}. o]} 7L AR FHZo] oAH HHE
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IR HE o8 R B3 sle] d@sa
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1. o5 A3

FAFIAE A F viEle A5E Askat T
&< F % el(dome-shaped skull cap) 2 F-F o] lojA]
A &7 (ventriculomegaly) & &% + AATE FAHF At
ole] Bte] BHste HFFA 2 (frontoparietal
fontanelle)o] T|HAFHRAT FHEFL H4A =AUt F
NEE AAHA ¥ FAHAH TFH H4E o
F3L e F-(parieto-occipital region)e} AL FHT
A2 gholA Aew HdA FEH AUATHFig 2).
2¥, Uy 2 H&7&E 23 HE HEIHA FAE
Z4% 43 03gojslen o oM FYEIE
AAER B H H4o] HaA §FEH FHFoRE
A 5+ UACKFg 3).

FxEg 7 #BFE Hadol Flo] &HY AN
o FAUH HFHE VIEFLE BUE W 4FY
wo} g3d HAe Rekat Ar)E A tiAel) F
Ho| FFE HAL2 grolxl tix e o) =]
AR el g Fre zhzhe] AAFReA
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¥(rostral hon of lateral ventricle)2 EAE]o] ]S4 o)
HAAH 08 2B FHp-o 72 TR
sy SRR A e HAdA Tl A 4= F
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(Fig 3).
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2 718} (basal ganglia)¥} 72 WEF2E SAFHCRE
£ AA 9% ¥X oL Ao R AFEHYHFEg I).

2. HEtEn|ds

Parieto-occipital region®] HA&Ao] 7HE ASAL
e glo] 7h gkelA A7) Wi o] #Ee] 23
o] A d2] ZAel AME-EATHFg 4A, B). 7MY gFE



FHFEYS A o8 SDAF AE FHF 149 431

Fig. 1. Photograph showing abnormal eye of hydrocephalic rat.
Fig. 2. Photograph removed calvaria of hydrocephalic rat. Note the compression of parieto-occipital region.

Fig. 3. Photographs showing gross coronal sections obtained from the hydrocephalic rat viewed at various levels from
rostral to caudal. In addition to the lateral ventricular enlargement, excessive thinning of cerebral mantle in some
regions(arrows) are clearly seen. Slight third ventricular enlargement(arrow head) is also observed. The rhinencephalon,
mesencephalon and rhombencephalon are not compressed. Scale bar=10mh.

Fig. 4. Photomicrographs obtained in cerebrum and cerebellum of the hydrocephalic rat. A: Ependymal cells(arrows) of
lateral ventricle are flattened. B: Additional denuded ependymal lining(arrow heads) are observed in thin cerebral cortex.
C: Normal hippocampus is observed. D: Normal cerebellar structure is seen. H&E stain, Scale bar=50um.
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#9812 Ee FAE 2030m Y= rHFig 4B). ©] ¥
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dolt o) 717b-g X 4lA Rl TR Foi7k U
& o] FAHUE A5 WAL FAst A&
A Zhashe v A" v Aol JHa x4
e A FEE WA GO F4HOZ ALl #
o)A} 123 HpAlelFr5 A interventricular pellicidum)
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Fig. 5. Photomicrographs of mesencephalic aqueduct at the various levels from the coronal section of hydrocephalic rat. A:
Rostral colliculus level. Complete obstruction of the aqueduct(asterisks) with a simple stenosis is observed, B-D: Caudal
levels in order from A. Aqueduct is more broad than A and normally observed in D. a: aqueduct. H&E stain, Scale bar=50
.

Fig, 6. Photomicrographs of the choroid plexus of the hydrocephalic rat. A: Epithelial cells and connective tissue stroma
of choroid plexus in the lateral ventricle are destroyed. B: Some swollen and vacuolated epithelial cells(arrow heads) of
choroid plexus in the third ventricle are observed. C: Normal choroid plexus of fourth ventricle is shown. H&E stain, Scale
bar=50m.
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Jeht #uke] ojFAgE B dielel Bye ¥
8= 9kt Jones et al’S] AP oJEH FAA F
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Tinsley et al.®e] A7o] st $¥2 e a3
H &A= Held Uy i) AAME #
o}o] ZH(dentate gyri)®] A E(granular cell)2] 4= 2 A
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8] RE gde] gkl e WdASurze) &4
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x4 =hd vl 4 B subependymal white matter)e] 2E @
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HHgde] AHALR ki Ho e By WijE
Ao @Az e} n#H st Y TUAAAA KA
2ol A& 2 (ependymal - microvill) &} 4 X ohd(tufis of
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ABtRR ol BHL WA y)o Lo BAE B
ojFriy itk 183 Cardia er al®S gram-negative
liquoral sepsisel} 2l8fl A% F41%] 4 Y(acute ventriculitis)
o fa) FEHAY FHEE Yo7l SDASE A
ALY E4HEE TR FELEA
v XY AN ol B2EYOH A%z
718 954 ¥ AFol Ux F9A7) Bo) paE
Atk sk B A7 ASo nAERE BFEA
oy e AAdA WA Alele]
He A5l A M Ee] Boo] tiekstgom Hx
Aol TE7F gl #4so] Ut B8 A088%
Zo] Ao BaE A YT VP BT T3] @
few A WA A{E AR gurh o|FHo
2 Hol W77} go] vdm AL g oF 3
1A XS st Aejerli HA8As HAYg
g Z7lo 93 Reg Azbdrnh

HYpode] FE sleid 7MY HysA HHEHE
o= Fxfrdelth a2y od Heje Agys
*] Z-(commumicating hydrocephalus)ol] 211X FxFE
HHlE 252 (midbrain compression) 2. & 913§+ 23}
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