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FEHZEOEES SUBEBAIEICH TS Schwann fHfa &
Macrophage DEEZDOWT

HE WA

BiE, EE G REHEOTRS LUBEBIEICH I3 Schwann #ad NGFR £#H %
BEREBIEPNICRETIZEICLY, Waller Zt:l2&17 3 Schwann DB ERIE
EAERRLA. SH, REMAKIEFMNICT v P monocyte/macrophage 2347 3 Hifk,
ED-1%B\WT, Schwann #82 & macrophage D& E| &S A (C L /-,

BEEELAEY, 5y FEAEHERCYMES, I-GEaBEEEMA3E 2HA
% Schwann #HA(IE M TEREOHBOMEIL, BWNABIRL/A. 5 HHE macrophage
A ED-1IZ & Y ElbiicAEIN:. tDHE, CEEFCLEXRTHELOOH 2
HRGHECHE S -EBA L ED-1BHMEsr 2D o, BIEICSH Schwann #Efah &
EEOH ~KH L - BB BEY 5 1Y Bl macrophage » 812 &a /-, macrophage
(& Schwann #REAHIL L E WA h - - FEHO HEEY ORI, BREICEIS L TUW .

BRBED Waller THICRIEFTRHELARRTI-HCUES EaBEETHRL
- REEYDE ¥ macrophage DEALLE L. EEEEEETESBE»HE
EOEMBTHEFTEIBREINSDY, ARBTEIHEOHEENOR b oFEEBIFMIC
R & 3 macrophage D & CINEE DR L, A, EBRBEEDZMEIC( 5N
Thhhor. BEBBRIBEET S, HELAVHE B L T Schwann #IOH T
BEEOMHMEONEL, BRINEEHA TTET 3 L RBR SN,

Waller ZTHAEP A T L, BRBEATREICT 3 (S B4E#ME, Schwann #lka,
macrophage BIZH A P A R EDEF &4 L THRZBRIThbATUL I L HESNS-.
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The Role of Schwann Cells and Macrophages in the Rat Sciatic Nerve
after Axotomy

Yumi Morisada

In the peripheral nerves, rapid progression of Wallerian degeneration has been
thought to be an important element in providing a favorable environment for axonal
regeneration. A previous study disclosed that absorption of degenerated axons or
digestion of myelin by the Schwann cells caused them to express low affinity nerve
growth factor receptors in Wallerian degeneration after axotomy. We found that
Schwann cells played important roles in Wallerian degeneration. The purpose of
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this study was to clarify the role of Schwann cells and macrophages in Wallerian
degeneration and axonal regeneration by immunohistochemical and electron-
microscopic techniques.

At five
days after axotomy, immunohistochemically ED-1 (a monoclonal antibody directed

At two days after axotomy, Schwann cells began to digest old myelin.

against rat monocytes/macrophages) positive cells appeared in the part distal to the
injury. After that, electron-microscopically some cells were seen to enclose myelin
debris in the endoneurium which Schwann cells released to the outside of their
basement membrane. We considered that the macrophages digested the myelin
debris that Schwann cells could not digest smoothly.

At five days after crushing, regenerating axons reached the portion distally near
to the crusy injury. The amount of myelin debris and the number of macrophages
in this portion were less than in the portion distally far from the crush injury or in
the portion distal to the transection injury. It was suggested that axonal regenera-
tion increases the removal capacity of myelin debris in the Schwann cells.

In Wallerian degeneration of the peripheral nerves, regenerating axons, Schwann

(BB19% %45 1993)

cells and macrophages play their roles by exchanging information.
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Fig. 1. Ultrastructures of the distal sciatic nerves after transection. A. Longitudinal section. At
two days, Schwann cells digest old myelin in their cytoplasm. Bar 2um. B. At two
days, there are some immature cells rich in mitochondria and free ribosomes in the endoneur-
ium. Bar 2 um. C. At five days, some cells rich in lysosomes are seen which are compatible
with monocytes. Bar 2 um. D. At 14 days, some cells rich in lipid have long processes.
Bar 2um. E. At 28 days, myelin debris is almost all absorbed. Fibroblasts elongate their
processes. The Schwann cells have some round processes in the basement membrane. Bar
2 pm.
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HERBREIC X, LBMEEZ 4% T VY —V
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LTwa Dzl (Fig. 2C), EASTIRZE
DEEMIZBH F 1T 2 MHRARHELME 2 ([ HUE
LTwi (Fig. 2D). DU%, F4REHEIIEH
PHELTWwo 7z, 28HEREHEADIZEA L RIE
f5iEH3 5 B B HIiESFES Shiz (Fig. 2E) .

SeEERYIC, BER 5 HEEERBEE BT
BirhiE (Fig. 8B) X, EifEEELUIEEL 72
AR O, FEE R (Fig. 3C), %
73S (Fig. 3A) CH L TR WiE
MAA ST, I OMEEIFEERI4EE £ Tt
Wiz,

+ Fig. 2. Ultrastructures after crushing. A. At five days, some regenerating axons (arrow heads)
have reached the Biingnar bundles in the portion distally near to the crush injury. Schwann
cells release myelin debris out of their basement membrane. Bar 2 um. B. At nine days,
the cells (arrows) have enclosed myelin debris released by Schwann cells out of the basement
membrane. Bar 2um. C. At 14 days, clusters of the regenerating axons are observed in
the portion distally near to the crush injury. Bar 2um. D. At 14 days, regenerating nerve
fibers are scattered in the portion distally far from the crush injury. Bar 2xm. E. Lipid

laden macrophage. Bar 2uym.
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Fig. 3. Light micrographs at five days after axotomy.
A . The portion distal to the transection injury. X170.
B . The portion distally near to the crush injury. X170.
C . The portion distally far from the crush injury. x170.
There is less myelin debris in the portion distally near to
the crush injury than in the other portions.
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Fig. 4. Immunohistochemical localization of ED-1 and SMI 31. A. At three days after transec-

"'g;g 3

tion, several ED- 1 positive cells have infiltrated into the injured lesion. X220. B. In the
adjacent transverse section to A, SMI 31 is negative in the some axons. x220. C. At the
same time, in the portion distal to the transection injury, ED-1 is negative. Xx220. D. In

the adjacent transverse section to C, SMI 31 is negative in some axons.
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Fig. 5. Immunohistochemical localization of ED-1 positive

cells in the rat sciatic nerve at five days after axotomy.

A . The portion distal to the transection injury. Xx400.

B. The portion distally near to the crush injury. X400.

C . The portion distally far from the crush injury. X400.

There were fewer ED-1 positive cells in the portion

distally near to the crush injury than in the other
portions.
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Fig. 6.
with ED-1. A. At five days after transection, an ED-1
positive cell adheres to the nerve fibers. X180. B. At
seven days after transection, some ED-1 positive cells

have infiltrated into the nerve fiber.

Teasing nerves after immunohistochemical staining

x220. C. At 14

days after crushing, large ED-1 positive cells are seen in

a row. X285.
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A. In the portion distal to the transection injury.
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B. In the portion distally near to the crush injury.
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C. In the portion distally far from the crush injury.

%axonal regenergngn —_—

dissolution of axonal cytosk

macrophage

T T r T T T T T T T T T T T

0 10 20

days after crushing

Fig. 7. The time course of the changes in the amount of myelin debris and the
number of macrophages. A. In the portion distal to the transection injury. B.
In the portion distally near to the crush injury. C. In the portion distally far
from the crush injury.
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