H oAb o9 e #

TEA A CD444]

b3
&

< =

o
S gt

&

Mt

b

N

e
"
Tor
R
N
BT
B

AF sk st

7

A

5 <=
3 s %

20043 24



Z A
ZZA oA CD449]
(@)

A

4

~
_ZE

)
X
ol
NI
N
Br
B

g

10 €

2003

ol
NR

—

o
iy
4
Mﬂ

1.
;Oﬁ

T
o
o}
{F

o)
!
o

)

o
L
;O_l

B

~
_#O_l

124

2003



Abstract

Immunohistochemical study of CD44 in the spinal

cord of rats with clip compression injury

Advised by Professor Taekyun Shin

Seungdam Heo

Department of Veterinary Medicine

Graduate School, Cheju National University, Jeju 690-756, Korea

CD44 is one of ligands for osteopontin (OPN) which has been known to
be an extracellular matrix phosphoglycoprotein that is involved in cell
adhesion, chemoattraction, and immunomodulation. In this study, the
expression of CD44 and OPN was investigated in the spinal cords of rats at
days O(sham), 1, 4 and 7 post compression injury. Immunohistochemically,
CD44 was constitutively expressed in some astrocytes in sham control. In
spinal cord compression injury, CD44 was upregulated in astrocytes at day 1
to 7 post-injury as well as inflammatory cells in core lesions. OPN was
extracellularly detected in the core of clip injury, and was localized in
activated microglia/macrophages in the injured lesion and in some astrocytes
in peri-lesion at day 1 and gradually increased at day 4 and 7 post-injury.
In conclusion, it is suggested that upregulation of CD44 and OPN contributes

cell adhesion, glial cell attraction at an early stage after spinal cord injury,



leading to the remodeling of injured spinal cords.

Key word: CD44, macrophage, osteopontin, spinal cord injury
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Figure 1. Histology of spinal cord sections on days 4 (A, B) and 7 (C, D) post-injury.
On day 4 post-injury, the number of EDI1-positive macrophages increased
in the affected lesion (A); GFAP immunoreactivity was rare in the cavity,
but abundant at the boundary (B). At day 7 post-injury, the majority of
cells in the cavity were EDIl-positive macrophages (C); some
GFAP-positive astrocytes extended processes toward the core lesion (D).

A-D, counterstained with hematoxylin. The bar represents 50 um.



Table 1. CD44 and osteopontin immunoreactivity in the spinal cords of rats

normal and spinal cord injury.

with

Antibodies Cell type Sham?’ SCI day 1 | SCI day 4 | SCI day 7
Osteopontin® Neurons + + + +
Astrocytes +P ++ i+ i+
Macrophages* ND*¢ + . i
Ependymal - - B )
cells
CD44 Neurons - - - _
Astrocytes** Weak Moderate Intense Intense
Macrophagess ND° ++ it —
Ependymal - B B )
cells

“Three different sections from three animals were examined in each group by two

blind observers.

"The presence of immunoreactive cells in the spinal cords of each group is expressed

as negative (=), under 10 cells positive (+), 10 to 30 cells(++), over 30 cells (+++)

under X20 magnification of objective lens.

°ND ; There were no inflammatory cells in the spinal cords of sham control rats.

Rat spinal cords were obtained at days O(sham), 1, 3, 7 post-injury.

* Macrophages are confirmed by EDI1 immunostaining, and include EDI1+ activated

microglia and/or ED1-positive cells.

** The intensity of CD44 in astrocytes is arbitrarily classified as weak(some

astrocytes along the pia mater, some in dorsal horn of gray matter),

moderate(enhanced expression of CD44 in the white matter) and intense (CD44 +

in all over the white matter) by two blind observers.
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Figure 2. Immunostaining of CD44 in the spinal cords of sham control and SCI rats
at day 4 post-injury. CD44 was constitutively expressed in the dorsal horn
of spinal cord gray matter of normal or sham-operated rats (A). At day 1,
some cells were positive for CD44 (B). At day 4 after injury, a majority of
cells in the cavity expressed CD44 (C). In serial sections immunostained
with CD44 (D) and ED1 (E), some CD44 positive cells (D, arrows) are
positive for ED1 (E, arrows). Arrows indicate same cells. CD44 (F) was
intensely immunostained in glial cells in peri-lesions, while those are
GFAP positive astrocytes (G). Arrows in F and G demarcate same area

of CD44 and GFAP immunoreaction. A-F: counterstained with

hematoxylin. Bar represents 30 yum (B, D, E) and 100 m (A, C, F, G).
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Figure 3. Immunostaining of OPN in the spinal cords of sham control and SCI rats at
days 1 and 4 post-injury. In normal spinal cord (A), OPN was detected in
some astrocytes and neurons. After spinal cord injury, a few cells were
immunopositive for OPN in the injured spinal cords at day 1 (B). At day
4 after injury, a majority of cells in the cavity expressed OPN (C, arrows),
and those cells were positive for ED1 (D, arrows). In the peri-lesions,
some astrocytes showed OPN imunoreactivity (E) which were positive for
GFAP immunoreactivity (F). A-F: counterstained with hematoxylin. Bar

represents 30 ym (C, D, E, F) and 50um (A, B).
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