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Abstract

In contrast with the interest shown in and recent accumulation on scrapie prion protein (PrPsc),
little interest has been shown in the cellular prion protein (PrPc) and there is a lack of basic
physiological knowledge of PrPc. In this study, we therefore investigated the immunolocalization of
PrPc in the bovine spinal cord. Blood vessel of various size, cell bodies, axons and dendorites of
neuronal cells in the cervical portion of spinal cord were immunostained with anti-PrPc antibody. In
tissues originating from glial cells, PrPc was found in the myelin sheath of myelinated nerve fibers,
ependymal cells of central canal, geratinous support of neurons, membrane limitans gliae perivas-
cularis, membrane limitans gliae superficialis and its branches lining beneath the connective tissue
support of nervous tissue. These findings suggest that PrPc is a protein that exists in various
components of the central nervous system but is localized characteristically in the boundary of

nervous tissue.
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Fig. 1. Localization of connective tissues in the bovine spinal cord.

In a transverse section of cervical portion of the bovine spinal cord stained with HE (A),
the spinal cord is divided from side to side by the spinal anterior artery (Saa), anterior median
fissure (Amf), central canal (Cc) and posterior septum (Ps). The gray matter (Gm), which
consists of the anterior column (Ac), intermediate zone (Iz) and posterior column (Pc), exists
inside the white matter (Wm) covered by the pia mater (Pm). The ventral root (Vr) and
dorsal root (Dr) extend from the Gm to the peripheral region surrounded by the arachnoid
(An). The boxed arears B, C and D in A are shown in B, C and D respectively. In B, Saa,
Pm and its branches, called connective tissue suport (Cts), are immunostained with anti-type
III collagen antibody. In the posterior region of the spinal cord (C, D), the posterior interme-
diate septum and sulcus (Pis), microvessels (Mv), endneurium (En) and perineurium (Pn)
between the Pm and An are all stained with anti-type V collagen antibody. Scale bars, 1.0

mm (A), 0.5 mm (B, C, D).

The abbreviations used here are also used in Fig. 2 and 3.
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Fig. 2.
spinal cord.
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HBH. 2T PrPc s, 7)) THIROIBIE S > 7B &
LCHWw/z GFAP L 2 B#E%RL, PrPciit
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DIESMEER AT B &5 5 (GRANER ef al., 2000),

PrPc i3 F B % D0 TH b EAHBEIENEER
THLHMENA= ) v 7 ZERICHFEL T ED TR
TWwEHIEE N, Thbb, Iib & BEOERE
TH BB IERBIEAE; RG> TR L2
SRICRAEL T3 L HK S, #Hets L UBER
FREFCAEOBHEEZ LD RE(RET S L W) HE

Transverse sections of the cervical portion of bovine spinal cord are immunostained with

anti-NF (A, B) or GFAP (C, D, E) antibody.

In the Gm (A), NFs were detected in various-

sized fragments of axons and/or dendrites, but the cytoplasm around the nuclei (yellow) of

neural cells was not stained. In the Wm (B), cross-sectioned thin and thick axons of

myelinated nerve fibers and bundles of axons are immunostained, but the connective tissue
(Ct) is not stained. GFAP was detected in the superficial layer of the Wm, called membrane
limitans gliae superficialis (Mlgs), and in the Pis (C). In the Amf (D), the immunostained
Mlgs shows a mass of fine fibers and that branch into the Wm. In the Wm (E), the stained
myelin sheaths form a glial net that is sectioned by the stained gelatinous support (Gs) and
membrane limitans gliae perivascularis (Mlgp). Scale bars, 100 zm.

98




TN I F R BRI

EH L RENEZ R LT EE2 bz, £=03, Fiof2 ERLHEEMRERCTH Y (FFH & REH,
R A JE B PR S & OB R AGHERRIC BT 2 )R 1983), Mz <, PrPclxmEkiMIC L BMIC AL
TH 5., POLEICIMFMESFELTB), Pog Tw3Z kb (BARCLAY ef al., 2002), PrPc 3B
AR BRI B P o, i R I U ot R FIfkRE L BBRICRb > T B EHEZ b5,

Fig. 3. Localization of cellular prion protein (PrPc) in the bovine spinal cord.

Transverse sections of the cervical portion of the bovine spinal cord are stained with
anti-PrPc (A, B, C, D, E, F), GFAP (G) or NF (H) antibody. PrPc was detected in the spinal
anterior vein (Sav), Mlgs and its branch near the Amf (A). In B, the cytoplasm and glial
fibers of ependymal cells of the Cc are immunostained. In the posterior region of the spinal
cord (C), a blood vessel (Bv), Mlgs, Pis and its branches are stained. In the Gm (D), cell
bodies, axons and dendrites of neural cells are stained (insets). In a magnified image of the
Wm (E), cross-sectioned axons and myelin sheaths of myelinated nerve fibers, microvessels
and Mlgp are immunostained with anti-PrPc antibody. Near the sulcus lateralis posterior
(F, G, H), the immunostained PrPc shows various types of glial net sectioned by linearly
stained gelatinous and/or connective tissue support (F). The immunostaining pattern of
GFAP resembles that of PrPc (G), but the immunostained NFs of axons are grouped in the
sections described above (H). Scale bars, 100 gm (A-H), 50 zm (insets of D).
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