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3 Holl Exste FAATAEL] Aol wE Wt
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Rt EEIC R LI DR E R R
ZHE" cmHduse) Fesk THZY FAsE 9HME F2A A LA (major histocompatibility complex
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Axt FrbE S ZEAAM 29
2} AT 252 AzAE7] RAFEE H%
oo Az wlFo] Hol A FH EES]
= IRz AzoeA duhee] aeA
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SRS

FAREE Q% w3o} glent o] HEEe] Fx A ®
efe] Asto) vjslA s uh gl A ols. va_a = APAEE Qo]
0 JeatAql wsle Wz et oz uhE|ux) 2 5
2 AT 19 (2509), 1219 (7009)3 24719 (1,000 g)ﬂ
w} A7) el ¥ g %
Eoele WA HARe BE F
A
97 ¥9) Aed)sh WALl A A3 om, o)} ¥
S LR EEL L
BT, D AZES 2R
7hoh e o)% Az selF
Zolol Aee Jge mA Aow AR

TE A= }93‘:}

471 317 (Sprague Dawley)d &
4 &3)o] rat brain matrix (RBM]
Sbliz pATYsen A%

Etgg_
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™
=
=

¥
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Folxlol we} GA FAE)
9 Felo] BAslel B4k etk o] el @
o) %51t

Fa3ke] H5713)

sohmy| ge i 4

M 2

A AHA 3 (dendritic cellp} 2224 = (macrop-
hagej= 7> =M A Dol &3l Mz o] AW
Aol RAsH= A, & 9 AlzAET]e] ),
FAnEA z=2A ] 7%, &34 (lysosomey] &
Ax J2]3 B85 So|lA A& =) (Steinman
7} Nussenzweig 1980y 130 = & _’6]-5’_ we s
A F Azt Aol Beg AH Wy
A=A E == BxAMxg AA]FA Z (antigen
presenting celBl= Hoj|a] 722 B g0 A xLo=z
# g3l ¢lo}(van Voorhis 1983, Jekins 1995).
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A 2, SEANZ, FAATH=E, =3}, 213, +

A~ %4 (endoplasmic reticulumjr] ¥ Fz22

21g+8-8k4) (major histocompatibility complex]MHC])
class l1Ex}ol] AFAA TH Zol| Al ZsFozH TA

22| A3}l Hefshes Aoz A et (Austyn
2} Wood 1993).

R AL ZTEAME/L Wgurse] F
d A FMzer s ghAT Steinmart
Cohn (1973%] A2 ujAdA Hz=2 FAAIAE

=

=

FEg o] F FHT A" IAES A EIL
o2 A Azl vlE] THZ o84 HukS
o Qleir 7Hg &FAQl GAAFAH 2R 535t
elo} (Bronsteins- 1983, Steinman 1991).

A A=) Ers] g0 9]¢ 3] (Reticuloendothelial
Society Committee on the Nomenclatdre);==] AHA|
2399 2 AzgEyel met ohest e

E
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3279 Mzzoz EF3c(Tew 1982). 34
HFE 1)) B3l 27 2324 % (Langerhans
cel)s} == A3t Ry &A7)d &A= 4
AN 2Z 7P 5A A £ (interstitial DCEF 8}
R, EA= Y Hell e o 2444 = (blood
DC)e} S o] EAISHE AupA 29} 2 574
MEZZ 435X A 3 (circulating DCEFaL 3143 o
o, A TAZAY 9 7hedgael 2xshe 2
X422 AFA) Z (interdigitating DCR} Z2}=4] (germi-
nal centerfoll $x]3F A xE4=]AHA = (follicular
DC) 5 H=713% Woll EAlske SAAZE B
A3A74A & (lymphoid DCEEx E-7-8tit. wheh
A AN A A B9l A wseis
A ExshiA TH e F4E& AlFst7] 9 Z‘?H 55
S B3fslel Sl ALolekn ¥ 4 sl

g FANNEES FALS e F P o)
U Fzee S Pzoigoz ofFs b THE
o 3 A F3t7) el EAsE 9ol A
el 7IeHez fFAkslea & 4= gl AlA diell
52 ¥ 5 £HE A5E olF 3l
A"t 2+ A7), v|AH1#d =71 (microenvironmental
condition), - =+7] (developmental stagel 7]%%
A+ (functional status)] o}e} o}ok3t =33 S F
e 243 AAE olFx o} (Crowley 5
1989, Crowleys- 1990, Forrestel- 1994).

SARA S NG AFAA ) AT PRl
in vitrool] Z3gt=e] ¢, in vivo I wIeksk
Holth Tl FZA FR|AM Z)| oSk
e s Aol PAZIAMEE A 93
2 AP Z] A3 A7 FAE AR o
o} (Harte} McKenzie 1990, Inab&- 1993).

ZzAAzE FYed 2 J)sHos odHq
A ZzFLolvt. TEAMZE= HlzoEA W, 45
AN, W FA, T 9 e eIl
Hejech wk ZEAAEE U9 TR
(tumor necrosis factor alpha : TN} AFEFE AL (nit-
ric oxide)z} 72 W x4 Ex (immunomodulator)
& Euldtea oA gl aejee FxANEs
HdukLo A A AN EY 7)5S 3}3kxA (down
regulationp]Z Zo =z ZF=stxm g v} (Holt 1986,
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Solbach 1991, Hols 1993). 18] v 2 oW 7|39
Z2 el 23 ZEAAN Ze} R 22 1]
ZEAA 27 FARA 2] FAF 7]
S u]E Zloz st
Holl FAAFHE FollM PR 2} 22
AN Zof| e Boldkdel di3 DA FE8A
(monoclonal antibody)} 7Nut=|g]or, o] FolA
MHC class I3} = 2 AM| £2] A ExZHel| =A)
3= MHC class Il 1a3td-& 7AA]sl= B4
= (McMaster} Williams 1979), ED23}4| = =%
Yol TS Gl ZEAAE ERle] g Sol
T Pee) AYSHE YAE AT QY 24 2=
AN EE 73 2 5 WA HUo (Dijkstra 5
1985, Beelers 1987).

B elw Y EY S 2} L2
of ik WA glom, K3 SAMNEE T
7& Well Foddte] Foke X w3k Whe] A|AH
of AAFH ol ANE HAAle] mEFHT U
(Lotze2} Thomson 2001, Osadg 2001, Adamss-
2005). 13 A4 el A A FH 22 2 A
g gk ohel el W Az S 3 Fejo) W
shol] dslA] 23E b gl Aol 2ejme

AFA = A UIY, 12449 9 2449 ® 27 =
o EEsh= A FH EEQ] ED2HS vk-gA 2
EAA| 29} MHC class I vF-&-A] —’,\—74]
Q2o whe AE 4 3 Featal
333 o wsIA o A7E A=
=g

[e]

o m:l
rl4 o rlo

APFEE G Perol FAHT 1240 70w}e} it
& AHrEe] AT 4 3

U 2 eIA AET A5 119 (2509), 12
7N (700 g)2! 24714 (1,0009)¥ &4 213 (Spra-
gue-Dawleyyd & A}4-3lgic}. 3lF = 7+ AdZa}
o s soled Wy 1slelE Agslels
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2. == M=

3.5% chloral hydrate (1 mL/1008) FAlste] =
2 nFAR Aol mels ERAR] § AT
AZE Hell =2 AHZslgdoh S rat brain matrix
(RBM)el @3 W=de Hajsde 45ue 53

oS o=
she pdet Y w e e

d

S99 A7k (CO, gase AT F 5
cryocut, ReichertJung, Germanyg A}-&
um FA 2 2AAAS AFtela, ol =
2" HM-L poly-I-lysine coated sliddl 227t}
olu ZZA|AH-L interaural 5.76-6.70 mmA}e] &
Eoehs Aune ddsleleh 2440 40Ce)
ZAXA 7| A 408 A= FH3] DI o5 4°Coll
A 4% paraformaldehyde 527+ 3133}l 1, o] &
oA ZAAATNGM 242F o)A F85] e

-

£

&2
D~

ZZAHHE 0.02M glAlked 213 (phosphate buf-
fered saline : PBS, pH 74)x] <F 108 St 23] A
A3 F 24 o Sistase] GHE Aekst) ¢
& 0.3% IAkstra (H0)7h 23 wdd=e-S
A7 Aol 2] 20%-7F X2]3ta, PBSE 1087
33 AlHs o9& 5% FA 2EA (normal horse
serumpll 307+ FABHAE 2 F 2AHHES
MR ki FpEA el W T AR
mouse antirat MHC class Il antibody (OX63] 4 #]
€ 1:500, Serotec, Oxford, UK} mouse antirat
ED2 antibody g 4v]& 1:500, Serotec, Oxford,
UK)E 4°Cell A 14~16A17F 5t 22 uh-g-A1 30t

dxA S 8417 F PBSE 1084 33] AF
391, o]e]A] o]x}a}A]al biotinylated horse anti
mouse IgG (Vector Lab, Burlingame, CA, USR&) A
ol Al 1A FF REEAIZS. O F 2AAAES
PBSZ 1084 33 443 o 3084 njg] gt
Lol ALe vlA3] =2 ABC (avidin-biotin horse-
radish peroxidase complegpy (Vector Lab, Burlin-
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game, CA, USAE Alel|A] 1A17Hg<t uh-g-A 5 v
oo o] =4 WME PBSZ 1084 33) AT
%, 0.05M Tris-HCI buffer (Tris buffer, pH 7.6
0.05% 3, 3-diaminobenzine tetrahydrochloride; DAB,
Sigma Co, USA3} 0.01% #}A13keAar) &3t &
Aoz sled oF 10837 A-or A ZI.
AR WAL E A3t A El &
Tris buffer, PBSZ =#{42 Z+7F 102718 18 =
M &g o}, Harris’ hematoxylie.2 oz
sz, BAMA @l 3442 A3 Permount (Polysciences,
Warrington, PA, USAE. 23]}t

FagEnA g F2A oA FAv|AH ez 4
A AP A A4 F PBSZ 1087 3
3] A8} A, o]olA] o]x}8FA 4l horse anttmouse
FITC (3]4¥]& 1:100)2 A2g % & 23t
el A 37°Cell A 1A17F Ft WHSAIFH Wz
2 HFAdAT o]E 23S PBSE 33] AAE H,
Acquimount (Polysciences, US&) #3135} t}.

HldA e A= AFsh] flsl G2l
Al daE A ABC 49 A4S AJ=AA 2
A3, o] AAE AR BEAAME ofH HYRESA
= R okst7] el W] HFA o]
A=At

¥ zx zEBS 3sau]F (Axiophot, Zeiss, Ger-
many)%! F%* ¥ o]* FA}&ln]7 (Confocal Laser
Scanning Microscope; LSM 510, Zeiss, Germahy)
o gsted Z73skdet.

BARYE AANA D AhEx e wetedr)s)
d x|}z (cerebral peduncle)] E-X_(corpus callosum)
2 up2Ad -5 (external capsulex-2] w44 (white
matter) o] i}

Aze] Ales e A% AgFezr &3t
g A A 107H 0] 7S TS
Alg 2 o 5071 8] =25 25008 An]7 A ofell A
SEA (mn?) 7 HBHE 2SS ALkt
7 Age] 44 wake] BAH RS
7] 91814 o] dRAREA (two-way ANOVA)E o] 4
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sted ZAzsoleh

it

97 ol Rxshe S0A AT} Aol v
AE S Fe7h oW Wk e wol: AT

dolir] S5 AF 104G, 1209 9 2444 2 2
FH9 ¥ dAez PF AExAAHE A|=2tsle]
welzsiehy Aag AW § opg wel ukg
AE Hel NEE FEIA ALt d& A
e} 2,
1. MHC class || M moduHlS $=xX|AN|E

1) odzdof| e M|Z 50| H5}

(1) W=7

=) AAEA R /1EEA wedslel A H2
3= MHC class [19F4 W 9uES A ZE A
S3tgiet.

AN EE AF UIY i H7 23.VHH S
o, A5 121 "= 28.90, AF 240 di&
30.20 2 o7t F7stel wet Alzprt f-2lsH
=7}8l99 5 (p< 0.05, Table 1).

ety 7)o ¢)x]sl FAEE= MHC class [18F4]
Henkg A 2 WA vls) Hlzarh A
A 7)ol AA eF 1.14) v w3t} (p<0.05, Table 1).

(2) 4

deve], HER 2 a2 5o Azl A
AAE = MHC class 194 H Uk =24 £.9]
e AF Ui 9= g7 185090, A% 12

NE W= 2130, A3E 240YQ W= 23402 1}o]
o wal MES7E £aFTo=w Zr)slgdd) (p<0.05,
Table 1).

2) ogol| 2 M= HEHe

(1) =H=47]

st

W gted 7)o $Z3H= MHC class 11584 A uks-
A 2R A 2 do] ZrlkshmEal Al Ee] GAA

7714, 2

274

aé‘o

Table 1.The number of MHC class 4immunoreactive dend-
ritic cells in rat brain

Ages of rat
Regions
1 Month 12 Months 24 Months
Choroid plexus 23.1%0.8 28.9*+0.7 30.2*+0.6
White matter 18.5%0.6 21.3*0.9 23.4*+0.8

The numbers represent meastandard deviation. Cells were counted
per unit area (mA) under X 250 magnification on 50 slides in each rat
groups. *: p< 0.05 on twe-way ANOVA

I Fefr} wstsldct R LA 2 W
x| AlebA] Z (choroidal ependymal cefy Afolel] ¢

28k 3isiet (Figs. 1~ 3).

AF VNN @A) obg 574 27}
wokar, Al ze] 27| = 22 Hol vt $R| A Z.9]
AZA 2 FE AZAE77) fdoz Mol o] 23t
= 2k Abw) A £ (choroidal epithelium® 733t 919

= o
= 94

o} (Fig. 1).
AF 12N A SAPAEE S A P
Huhe e meon, e 4 =

a7 *6}%4 —rxl"“ﬂ
35S ot 4F
t “mv} (Fig. 2). ¥ 2472l
Al FAA 2= 7 fﬁiﬁ“&%"o vepf o, A
ZzA=7]9] %74] A= BS B3k Ao A
NzEe ‘ﬂiz]Eﬂ% M2 ASAA TS
+ A97F wskdk (Fig. 3).

(2) 41

= wjdd A7

o] %

deve], HER 2 w2 5o el A
A== MHC class W] uleA] SN Z=
Bo] Z7lstAM A= eje] Walr} Felskdth
] A S B9

x5} o} (Figs. 4~6).

r& )

e

AF DHLZE) FAAEE P4 W e
o) ekom], F2 A% Fh AEAEEE 2u
2151 (Fig. 4).

AF 12092 AR EE P WY 25
o) AdAeE, AEGE BRIYe] Helslon

E‘rr"] s]— x]] izl£7] =i o]

17} sl (Fig. 5).
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F 24T S EE BT P W
J'

o
Mg VehiT, AEAE)E Aglen #49
A= B4 Bah) Ak AT SAAES] AE
AE7)e Az S AT o)FE A97 %

1) o™of| wE MZ=po| Ha}

(1) A=~

Fe) AR 8 7
S oy Beiks 2R S ASskin

ED2 44 Weuts ZxAMz: A% 14 o
T AT 24305, AF 1270 e 29.20, 4
F 2009 W 32502 olo] met Mzt
7}st9i=k (p< 0.05, Table 2).

Wetedr]e] s1)ska P ED2 f wedu
< Mz YA wls) Alzsrt AA7)e
AA oF 1.0 v ©elt(p<0.05, Table 2).

(2) LR
gy, ¥E8 2 v S S0 wal ol A

A ek sleA B

HAE) = ED2oFAd WHAulL Iz Az = A
Ui e st 19.27090H, A+ 12704 o

23.6M, A% 24049 vl 2470 = vfol7} F7b
Foll whe} Al 247} Z7189dwH (p<0.05, Table 2).

ool —1olv

2) Aol| mHE M| HEjo| M3}

(1) B tel7]
ezl sl ED2 A welued 2
AHEE dele] ZrleA Azel A4} )

Table 2. The number of ED2immunoreactive macrophages in

rat brain
) Ages of rat
Regions
1 Month 12 Months 24 Months
Choroid plexus 24.3%0.5 29.2*+0.3 32.5*+0.6
White matter 19.2%0.7 23.6*+0.4 24.7%+0.8

The numbers represent meastandard deviation. Cells were counted
per unit area (mA) under x 250 magnification on 50 slides in each rat

groups. *: p< 0.05 on twe-way ANOVA
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SANSHE A™o i

Bisp —

7} wstelele). Bne) 2
A = (choroidal ependymal ce% Alo]o|
2Jsict (Figs. 7~9).

AE LM E 22X
QAL vlwy 2 AzdE
ZAANZE) AZAZ ¥E AzAE)} Gdoz
ol o] 27 WA EE A s+ (Fig. 7).

A% 124D 2NN SEANEE Th AT A
Al S nojom YREY NExIAEL =2

A 2R e U

A8k

A M| E£2] GAMA]L oFs)
2 AlEEe] Wolt 2

=

3 RSk ZEAAEES WSS e} o
gz W9R 457} Balet(Fig. 8).

AF 2NATNN ZEANEE B DR

B& veblon, A2AE/S) RAGIE B% &

Al A FANEES AEzAEE M2 A
A7) At A A ZAE ot A7k Wk
o} (Fig. 9).

(2) ™ ul A0 ]

dlehel, M En 8w A o) Ao
A2 ED29PY e ZEANZE A
of Z7bstEA A Hele) W} s o
Hpe] ZEANEES WA FRSeH =

3193t} (Figs. 10~ 12).
A% L9
o]l efglom, T3 FT A} &pe] FHI T Al
ZAE7E 7 A 1:‘r(Fig- 10).
AZ 1202 £
o] Zsixlom, A=z
N ZAE7|Se] dFE A 7919 A=z
2 Eo7} ek (Fig. 11).
AF 2402l A ZEANZE TF3E ¢
A5 Yepla, Al zAET|= ZHglen
= o Bis ok JdAsk %”*—1
=71 M2 AHSF3 AdE
o} (Fig. 12).
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(=}

&A%l MHC class 123} v]Fg-H-Z2 3oz Rahi]
731, o] peptide-MHC 23142 Mz mHo 3l
A7)= 98-8 3o (Beckman 1984)0]2] 31 vl o
2 AE g2 Td=7o] Azadd &4
TAZ 484 (T cell recepton] ]3] <121E 4 ¢
th. THZ ZoA = MHC class 13212 212§
Qe THZE %3 TAHZ (helper T cellgA], o]
xo] Heo] £4Ae} EAE o]/ " o]

A THZ A3}l F4A o)} (Youngs}t Stein-
man 1990, Deng 1993).

HZ A 2= I} HGuke- (primary immu-
ne response) Al 317750l Folahs B4A
J NE=z FEH 3loen, o]z} HukS-(secon-
dary immune responsér] 3LA]F7|%5> MHC
class 113A] 7] (determinants® 7}x 1 l+&= o3t
Az GANE $HD 5 QY Aoz A3 gl
(Schon-Hegrad 1990)A| M| £ AM|szxHe|| 12
5 =2 MHC class II3#A}-5 W& slar 9l om, MHC
class Ib] A3 TH 22| zh=h, 24 5l #3} Exk
of e}, A7l o] A AXRES TAZ 2|4
A o] AAF T e wouk oF7] gt} (Holt
1992, Bhardwaj 1993} A 2= =3 EA
o] la(+), Immunoglobulin ¢) 22]3 Thy 1 ()<l
A Z=2A, A2 okslx]ul mixed lymphocytic
reaction (MLR)S- fits}ar, =2 W =Zgjagle] B
A5hx) e 4Ae o Al wsidn
(Pure 1988, Clark 1992).

S22 A 2= Steinma}t Cohn (19733 23 A
Aol Fz7| el Hx=z Rl o Tew (1993)
of o3} HANE A SHE Az QA FEeE
FAZR AN, AAFAGAE 223 FA E
ol vl5 R, 915 2 ulMgA o] zpelz <l
o]z A (heterogeneity® H o] x|k, XA =}
FUT AZ:Lolzhs Aol wHE Al el E o]
43 g A7k AePEe] g} (Inaba 1983,
Austyn 1987, Hart} McKenzie 1988). Tews
(1990)>- =AM ZE AlAe de] A =T
cell associated DG == =z 3}= o] 9l+= B cell
associated D& F&3}9l A"k, duid oz 42| AF
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SpANNEE 799 S gle
SAPA I A FFE FEHlE o HEx
42| =87 (monocytedl A flg A= W3
gl o (Bowers?} Berkowitz 1983)3efjst- o2 A
FEAZ T80 F)sdos SENAE 9 YT
S SARE Aol WAT ol WA 24AA
ZA 4 (myeloid lineageg- &A1 3t} (Akasaka 1991).
WA 27)d 33 vET HAEE =
4 (inducing tolerance)] =23 9% sk, Y}
ol Ed¥3ke A5 FAMHEE HYAd 3
(pathogenic antigen] =g =
nocompetent celp] <&-g st w

I AA = (immu-

4=A slel(Lu

1980, Hanson 19813 &z} A6l wlz} MHC class |l
RS FALAES qTe] WHE F2 &

et

FRAFA 2] EEZ AL FE9 o we) v=
o e F|#AA etz #9)o ve} ek o
7 ¢ltk. McMenamins-(1994)2 AJ<=3t 313, n}-¢-
2, Abgke] &3 (iris) e} ®okA| (ciliary bodyyl -
3= MHC class 1504 HAubgAd A ZE
A A3 27 A A5 1mnt FF 40070
7} EAshe FA L] Z1A A, SR T Ak el o
2} z}to|7} WYrlx ¥ 18}¢it}. Schon-Hegrads
(1991)e A&q A 71A Aol Pz
MHC class 119} mauleA] FRANZE 2 7)
A 2] A9 1mnf 37 600~ 800, =2 7| %=
o) Ag 1mnte B 750 Amgia wiEyg et
FEI N 1 47} Uk B sielek
2 dFoA MHC class 11954 " qub-gAd 3
P E= A3l ot MES7E AR S/HEE
4 qlgit} (Table 1).18] 2 #3238 MHC class 1]
o WA SAMNZE Be zAnd Azavt
R Agdedl ol Hel Exijsie A o
HegHom A% Hoz F2¥ojAeh delm
SANA L AR AFxdoz FHE W
o] v W& A7l A+
A EE W met o5 e
A S E
=4 73 ek A,
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2A], 7HAE7], 28
cheFat o] B> E7]

=53 Az HHAAZA Az = (endo-

cytic vacuolesg 71+ 32 g)o}(Levinez} Chain 1993,

Holt2} Stumbles 2000).

2 A MHC class II12}4
AN EE AFPHQ FA2IAA 2
Wiz, Aol ol whel ghefat 3
ZAE77E PAH B3 mgs el
o]} 72 e W= FAFH I} AUAAE7]F
g8-o= pasly] 98 FAF HEL 4 3l
Az 2H14e F71717] 918 Wy Sl st
2t A zhE)

I e AlzoEdd

7] 9

i rlo

of

o] o

R =
= $13) 4 (angiogenesis) &3}A

2
Gainl, zopstsl 9 wAE A EE 4

=
<H

ar
3|

(]
(Dijkstra 5 1985, Spence} Fabre 1990).
A ZEAAM EQ] ED2HS w3 ZZAAME

HAM7A] HxZA 44, F4 (Holte} Schon
Hegrad MA 1987)#| ko] 37, 7] 3k7] A%t Y
%% (Schon-Hegrad 1991)3=2] & 9 wokA|
(McMenamin 20003 1= AgzAe] de) $x
o A Sl

ED2 W ®hgA ZEAMz: A5T
(SpragueDawley)?] FA|s14 1mnfe HF 600
~800 A= ®xsled MHC class Il
A ERG oF 140 A= goix 3o
oAE o L) A wkeh w3 o] Ax
FollA el ated, o ulel mefw 27|
T, AEAE7e) Helet 1 Z7)% SepsA, A
z24 Helle B2 Az} geaAE vk 3
o} (Austyn 2000)32 Aol A o] ED2 <} W
ule A Zx AN ZEE MHC class l1ef4] wduh-eA
SRR 8} ZEo] Qo] miel Aoz ZrlebH,
2 Spgel s AZ Fele) Wbt F3Ee s
%t (Table 2).0]9} 222 ofale Ageo] F7)gtl
ot A EASe] ASE dulsh] Ad I
o] QA ez AAZH.
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Legends for Figures
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g. 1. Photograph of choroid plexus in the third ventricle of 1 month old rat brain, Cryosectioned brain tissues were immunostained
with OX6 antibody for dendritic cells. Dendritic cells (arrows) were showed in brown color and had small m&36i.

g. 2.Choroid plexus in the third ventricle of 12 months old rat brain, @X®&itive dendritic cells (arrows) were immunostained
strongly. Dendritic cells were arranged along choroidal ependymal gtis0.

g. 3.Choroid plexus in the third ventricle of 24 months old rat brain, (A) Strong immunostaine€pO3iive dendritic cells (arrows)
were arranged along choroidal ependymal ced250. (B) OX6-positive dendritic cells (arrows) were immunostained with
secondary antibody FITCx 250.

Fi

Fi

Fig. 4.Photgraph of white matter in the cerebral peduncle of 1 month old rat brain; g@Xiive dendritic cells (arrows) were
immunostained weakly and had small nuclei and short cytoplasmic proce .
Fig. 5. White matter in the cerebral peduncle of 12 months old rat brain-@oghtive dendritic cells (arrows) were observed in the

blood vesselx 500.

g. 6. White matter in the cerebral peduncle of 24 months old rat brain-@o&htive dendritic cells (arrows) were immunostained
very strongly and had more complex cytoplasmic processes and aggregated togeiier.

g. 7.Choroid plexus in the third ventricle of 1 month old rat brain, Ef@itive macrophages (arrows) were immunostained in brown
color and had small nuclex 250.

g. 8.Choroid plexus in the third ventricle of 12 months old rat brain, (A) Hi2Bitive macrophages (arrows) were immunostained
strongly. Macrophages were arranged along choroidal ependymal x@li€). (B) ED2-positive macrophages (arrows) were
immunostained with secondary antibody FITC250.

g. 9.Choroid plexus in the third ventricle of 24 months old rat brain, -Hid8itive macrophages (arrows) were immunostained
strongly. Macrophages were arranged along choroidal ependymalc28§.

g. 10.White matter in the cerebral peduncle of 1 month old rat brain, A-|EBgtive macrophage was immunostained weakly and

had small nuclei and short cytoplasmic procesges0.

g. 11.White matter in the cerebral peduncle of 12 months old rat brain, (A) A-p@sdtive macrophage had long cytoplasmic

processesx 500. (B) This tissue section was immunostained with secondary antibody ¥E5UD.

g. 12.White matter in the cerebral peduncle of 24 months old rat brain;-g@2tive macrophages (arrows) were aggregated

together.x 500.
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Abstract

Age-related Changes of Antigen Presenting Cells in Rat Brain

Ho-Suck Jung, Ki-Soo Yoo!, Hyung-Dong Kim

Department of NeurosurgerDepartment of Anatomy, College of Medicine, DeAdJniversity

Activation of T cells for an immune response requires the participation of antigen presenting cells that express class
Il major histocompatibility complex gene products on their surface. As far as we know, there is no study on the age
related changes of ED2 immunoreactive macrophages and MHC class |l immunoreactive dendritic cells in the normal
rat brain. The aim of the present study is to investigate therelgéed changes of dendritic cells and macrophages in
rat brain.

The distribution and morphology of the macrophages and dendritic cells in the rat brain were studied from the 1
month-, 12 monthk- and 24 monthold rats by means of immunohistochemical methods usingrantMHC class Il
and anti-rat ED2 monoclonal antibodies.

Antigen presenting cells were observed in choroid plexuses and white matter of the rat brain. The numbers of antigen
presenting cells gradually increased with age. At all age stages and regions of the rat brain, the numbers of ED2
immunoreactive macrophages was higher than that of MHC class Il immunoreactive dendritic cells. According as age
increases, shapes of antigen presenting cells became more complex and aggregated together.

In conclusion, the above results suggest that the increases of the number and the changes of the morphology in two
kinds of the antigenpresenting cells, MHC classHdimmunoreactive dendritic cells and EBiZnmunoreactive
macrophages, with age may influence on effects of getliated immune responses.
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