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Expression Pattern of Antigen Presenting Cells
and GFAP in Rat Brain after Cryoinjury
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Department of Beauty Stylist, Daegu Folytechnic College University
]Depar[men[ of Anatomy, Kosin University College of Medicine, Busan, Korea

— Abstract

Background : Traumatic brain injury is a multifaceted injury that involves direct mechanical damage, intraparenchymal
and subarachnoid hemorrhage, breakdown of the blood-brain barrier, excitotoxicity, and ischemia. Even though much
investigations were performed, acceptable mechanical informations were rare. The aim of this study was to reveal the
migration of antigen presenting cells associated with inflammation and the expression pattern of GFAP associated with
gliotic scars in cerebral cortex of rats after cryoinjury.

Material & Method : A total of 18 male Sprague-Dawley rats weighing 300 g, 2 months old, were used throughout
the experiments. To injure the brain, rats were anesthetized for surgery with 3.5% chloral hydrate(1 m€/100 g,
intraperitoneally); the frontal bones were exposed by elevating the skin; and craniectomies were performed adjacent
to the central suture, midway between lambda and bregma. A cryoinjury was then created by applying a cold probe
(3-mm-diameter steel rod chilled in liquid nitrogen) to the left frontal cortex (ipsilateral cortex) for 1 minute. Rats
were sacrificed at 6 hours, 1, 4, 7 and 14 days postsurgery (n=3, per time point), and three rats were sacrificed as
normal controls. Serial brain cryosections were made by cryostat. For immunohistochemistry, brain tissue sections were
allowed to react with mouse anti-rat MHC class II antibody(1:500), mouse anti-rat ED2 antibody(1:500), and mouse
anti-rat GFAP antibody(1:200).

Results : MHC class II positive dendritic cells were absent in normal cerebral cortex parenchyme, but were more 16
times number in injured rats at 7 days after cryoinjury. ED2 positive macrophages were rare in normal cerebral cortex
parenchyme, and were more 14 times number in injured rats at 4 days after cryoinjury. GFAP positive astrocytes were
not observed in normal rats, and increased suddenly at 4 days rats after cryoinjury. GFAP positive neurons were not
expressed in normal rats, and in cryoinjured rats.

Conclusion : In conclusion, the above results suggest that the increases of the number of the two kinds of the
antigen-presenting cells affect cell-mediated immune responses and phagocytosis, and GFAP positive cells attends in the
formation of gliotic scars.
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Table 1. The number of MHC class II positive dendritic cells
and ED2 positive macrophages in the ipsilateral frontal cortex
parenchyme of normal and cryoinjured rat brains

Time after cryoinjury
Normal 6 hours 1 day 4 day 7 day 14 day

Cell types

*

Dendritic cells 00+00° 1.0£02° 14405 75404 163403 10.1£06
Macrophages  12402° 36104 44407 142405 52404 34403

The number represents mean +standard deviation.
Cells were counted per unit area(mi) on 50 slides in each rat groups.
* 1 p<0.05 on one-way ANOVA,

2. 228184 st
1) B4
Adt2] olwkd tx 7 E o] AA A= MHC class 11

G FRA = FEEA] 9 Sk (Fg 1A),

ED2 ANHE BEAAEE SRolN B2HUNHFe
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1B). 8|3 A" TN FRGA 2} SEAH 27}
A 2% A tHFg 1A, 1B). GFAPE a3yl @ ule)
o9 ksl PAW-S-S UER I THFig. 10).

A oyl
Fig. 1. Serial sections of cerebral cortex of normal rat brain.
(A) A (OX6) antibody for dendritic cells. MHC class II
positive cells were absent in parenchyme, but several dendritic
cells were located on pia mater (black arrow). (B) ED2
positive macrophages were visible on the wall of a blood
vessel (white arrow) and on pia mater (black arrow). (C) A
very weak immunoactivity of GFAP was detected on the wall
of blood vessels (white arrow). A: OX6, DAB; B: ED2, DAB;
C: GFAP, FITC, Confocal microscope. x 100.

WEsEds & 5 oAl =g de] &4
A AAREFZE (subpial space)e] Wol Hlom =d
oF7ke]l AL AU &9 MHC class 1T 973
FAAA EE0] A@Wesubpial mater)ol| A FHEE S
Ou E4E HAAAA = dAEA] FATHEE 2A).
Fd

$ SEAAEEC] £4E HALe)N

A ¥B
Fig. 2. Serial sections of cerebral cortex lesions at 6 hours
after cryoinjury. There were extension of subpial space,
hemorrhage and necrosis. (A) Several MHC class II positive
dendritic cells were observed in subpial mater (black arrows)
and other positive cells were not in injured parenchyme. (B)
ED?2 positive macrophages were visible in injured parenchyme
(black arrows). A macrophage with round nuclei was located
adjacent a blood vessel (white arrow). (C) GFAP positive
intermediate filaments were observed in pia mater and subpial
mater and in injured parenchyme (white arrow). A: OX6,
DAB; B: ED2, DAB; C: GFAP, FITC, Confocal microscope. X
100.
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(Fig. 30). W & FAAEL £4 24 ge

4ol JebdthFg 3A). &%) ED2 ke 2
2= tHFig. 3B).
e HAgeA
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ool GFAP AWk Al E9]
2= 91 oh(Fig. 30).
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Fig. 3. Serial sections of cerebral cortex lesions at 1 day after
cryoinjury. There was a extensive necrosis. (A) Several MHC
class II positive dendritic cells were observed in injured
parenchyme (black arrows). A large dendritic cell was
appeared in uninjured parenchyme (white arrow). (B) A small
number of ED2 positive macrophages were visible in injured
parenchyme (white arrows). (C) Many GFAP positive cells
were observed in injured areas (white arrows). A: OX6, DAB;
B: ED2, DAB; C: GFAP, FITC, Confocal microscope. x 100.

WEEAE T F 4970 tiHR A EEselA

7F BEEATE. MHC class T &
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Fig. 4. Serial sections of cerebral cortex lesions at 4 days after
cryoinjury. There were necrosis and gliotic scar. (A) Several
MHC class II positive dendritic cells were observed in core
area (white arrows) and peripheral area(black arrows) of
injured parencyme. (B) ED2 positive macrophages were
observed in injured parenchyme (white arrows). (C) Many
GFAP strongly immunoreactive cells were observed in injured
area (white arrow). A: OX6, DAB; B: ED2, DAB; C: GFAP,
FITC, Confocal microscope. x 100.

T 7Rl i E ] &S elA
kel AAotwFE7E #AZEATE ve] MHC
class I YA FRGAELE] &4 HAF 79
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M XS] &4E HAR FeA FEAEFAT
(Fig. 5B). <FstAl FXE GFAP Fdukg Al
E4E HAEANA AZEATHFg. 50).

=
o
-

Fig. 5. Serial sections of cerebral cortex lesions at 7 days after
cryoinjury. There were necrosis and glial scar. (A) Many
MHC class II positive dendritic cells were observed in injured
parencyme(black arrows). There was a cluster of dendritic
cells in injured area (white arrow). (B) Several ED2 positive
macrophages were observed in injured parenchyme (white

arrows). (C) Pale GFAP positive cells were observed in
injured parenchyme (white arrow). A: OX6, DAB; B: ED2,
DAB; C:. GFAP, FITC, Confocal microscope. x 100.

6) 14 9

WEEds & F 1490l 2 de &40l
Aot FEZF FEEJ T &5 MHC
class T SFAHFS =AM EE0] =41 AR
Z47e] ED2 vk
FAMEE] £4E HAdE F9eA #EE A THFe.
6B). <FslAl WHS-E GFAP J/gwhs AlxEe] &4+

AN A== Y THEFig. 60).

oo 1
o

Fig. 6. Serial sections of cerebral cortex lesions at 14 days
after cryoinjury. There were necrosis and glial scar. (A)
Several MHC class II positive dendritic cells were observed in
injured parencyme(white arrows). (B) Several ED2 positive
macrophages were observed in injured parenchyme (white

arrows). (C) Small GFAP positive cells were observed in
injured parenchyme (black arrows). A: OX6, DAB; B: ED2,
DAB; C: GFAP, FITC, Confocal microscope. x 100.
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