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Microvascular Architecture of the Rat Brain: Scanning Electron Micro-
scopic Study of Vascular Corrosion Casts

Masahisa Kikuoka

The microvascular architecture of the rat brain was investigated by means of
scanning electron microscopy of vascular corrosion casts. A series of representa-
tive sites are described in detail from the viewpoint of microvascular morphology.
At each anatomical site, the three dimensional microvascular architecture showed
clear differences in direction and density, and was closely related to the function
and histological structure of the brain.

Contrary to previous reports, this method enables one to represent finer and

 three dimensional microvascular architecture, and seems to be a useful tool in
the investigation of the microvasculature of the central nervous system. (Accepted
on July 29, 1988) Kawasaki Igakkaishi 14(4) : 539—551, 1988

Key Words (@ Corrosion casts (2 Rat brain () Scanning electron

microscopy @ Microcirculation

5. Lal, fERL D MOEENEOHECH
HIZBIL Tk X ¥ X E /e M b T4 e phgesn

BOBNDE 1% AT © EHFBHIES TR TL2I basbbY, HULERTH
4 DR E R B OMAE S LY < BEL, bies D, BUNIECET B BB OK
BEABRELE TS LARMOFETS HMTETEMEEL BB B OB

I. & L & [

JIBERKRE s Department of Neurosurgery, Kawasaki Medical School :
T701-01 BETTIAE 577 577 Matsushima, Kurashiki, Okayama, 701-01 Japan




540 ks R £ GE

Bt 24D Thote. LIt T, LDVMAR
T MAE RSB+ 5 Rx 7 <, ORI
BEREOLKGH BT L ENHETHS.
RBFFE T, OB NIEREEE A ST B
RFBE—HLE LT, 7v MEOBIMEIT 2
Z27) Vv~ BT H B A2y 7 A® (KH
A v F) BEAL CMEHPERFRL,
ThaEERE T HE (WEHEIEARRLR
L. 2ORBEC LD, FEROTMREFMBIIEL
ERTE DR 5 BB TR OB/ N F S D25
BB BET S 2 LN TE, HTOHKD
BHRH B DT ORBEERET 5.

II. A &

FEAEIY X AR 200 g BIRD 7 4+ v ¥ v — 5K
Sy b (BkZzv7) BEH L. 7 M
=—F VREE T CFEMBCEEL ChHE, ik
iTotc. LELEID 118G =525 —% FHA
L CREIRE AT KEEL 0. TRk
VEESFRIE L TR L, OIEERY L ORI
FREEL 7=, W\ T ALETMA TV L2

(B14% w45 1988)

D, KEREBRCEEL /=T A% —X D
WARY 72 AWT 3T Cre R L~ vin
A A (1000 1U/D #5500 ml cEMRL, MEE
X0 MRS & e RAL fo. il X O
BILEREERC T3 B TRE L e/ 2 —
7A7e ¥ (pH 7.3) W CHEREEZ 1T >
7o WOTHTD o THLEIE Iz BAL 1o £ 2
79 v— g (ATEIEEIR) &5 » b D
BISEI I E T8 % 100~120 mmHg DI £
LN H S AV ) vORACTHENCEA
Lic. AR ZHOml T, HOFEYHL
D EEEDORA DL\ ER BN IR T 5
THoEAL. BRKFC TP - D E
A, b3, BEBERITVRME L 7.
KL E X # 5mm ¢ coronal section iz,
NI X OVB% R sagittal section b)) b HL
Fo. BBOB AT EFH0°CI R L 7220 %
KEHMEF P Y v A3 AR BE L, KRWT
0.5 BWHEEHERF MV v A% & WK THERK
BELTER, BELL. Fh, —FiIKizb
F Y Y ARCEE L, $50°C i inEl

Fig. 1. Coronal section of the vascular corrosion casts, showing a macroscopic
vasculature of the cerebral hemisphere (C) and midbrain (MB) (x10).
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Fig. 2. Scanning electron micrograph of the artery (A) and vein (V), showing
the different impressions of the endothelial cell nuclei. Note the well
demarcated ovoid impressions on the arterial surface. There are oriented
in the axial direction of the vessel. The venous casts show the round
impressions with a random distribution (x800).
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Fig. 4. Microvascular architecture of the cerebral cortex. Cortical arteries (arrow-
heads) which perforate from the leptomeningeal arteries run perpendicular
to the cortical surface (x100).
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Fig. 5. Microvascular architecture of the capillary network in the cerebral
cortex, showing typical three dimensional reticular arrangements (x1,000).
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Fig. 6. Microvascular architecture of the capillary network in the cerebral
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Fig. 7. Microvascular architecture of the brain stem. CR: cerebellum, MB:

midbrain, P : pons (x40)
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Fig. 8A, B. Scanning electron
micrograph of the cere-
bellar cortex(Fig.8A,x100),
and paraffin section op-
posing the vascular corro-
sion cast, stained by hema-
toxylin and eosin (Fig. 8B,
% 100).
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Fig. 9. Microvascular architecture of the choroid plexus in the lateral

ventricle, showing the vessels running in a winding course and intricate
form (x100).
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Fig. 10. Paraffin section opposing the vascular corrosion
cast, showing the transverse and longitudinal section
of the capillaries in the cerebral cortex (Silver stain,
% 100).
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