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F5o) A Joe BAl, Bk FAEZ2A A BE AEE Aushs gxle] LEaae) WA
& zAlstel NPY-IRMzS) Wste Waatma stk 248 APSB2 AL4saw A7k (linear

accelerator, BMV)E AHg-3led BMVeluz]e] A2A (X-ray) oz WAME ZASIES 2AF W99 =27]= 12%
20cm, A o] 1.5cm, ZAP 8-S 240cGy/mins &ted 13]o] 1,800cGy (rad)E A} stgich =AF & 24174 5
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ol A& ¥ 7He] A7A
WEA L) o Fel A JEE AFHT AT
AATAZ 33 olF ARHNEE AANAF
AR RES) 34T vdel 97 Aoz el
23 )}k (Snell 1997, Nolte 2002).

Neuropeptide-Y (NPY):= 367)1¢] ofu]xAlo g
AR A7AAGEA I H#]e] el|x] Tatemotor}
Hzx=2 FZslolot(Tatemoto 5 1982). 2ol NPY
= Abge] HE uEslel ofg ZaEEEe o
wo] Bx3aly g om (Allen 5 1984) catecholamine,
somatostatine 53} 7 ¥ AAE z3a ¥ x2A
o) ofe] W9lo] B Lx53 et gl
I gleb(Adrian 5 1983, Chronwall 5 1983, Quidt
5 1986, Davies 5 1990, Huguet 5 1993). NPY 2]
7% AR 2 kS mAE oz 9

A3 glem AEAA7S, A, A, dzEE,

spiA =, A=

Xz F
(e}
PR
]

ool

=443 Fo 24 Fefdhe Aoz dAT g
o} (Grays} Morley 1986, Ohm 5 1988). | F7}14]

NPYol o3t @72 53k nm Acle) ¥ o4
oz dnstd Rxigl] AT AT-2 FAL A5l
g HEo]gl on (Allen 5 1984, Everitt 5 1984,
Nakagawa 5 1985, Quidt 5 1986), U X & FA}S9)
ofsf RAEAY S (ontogeny) s W ez NPYS] &
zdgelt Z3A7] Tl dHg A5 A&
o} (Albers 5 1984, Woodhams 5 1985, Kagotani 5
1989, =24 5 1996).
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o, 353 A3 Loz igom 72+ Al
ul2] 4wl Eshd ot

2. NESE2| WA ZAL
WAt AL 22 sodium chloral hydrate (400

mg/kg) 2 =} A7) 3 A3 7147 (linear accelerator,
Varian)E AH-3te] 6MVelluz] 2] A4 (X-ray)o
2 9PE 2ARRA S WA AL W] qlel] A
520 mEREtt 2 S gles xsk
g 2A} W9 el 8ulelE @A wol ARG
v ZApAS)e] Z7)E 15%20cm, ZAF Zol=
2cm, AP S22 240 cGy/minz 3le] 13]9]

o
1800cGy(rad) & zAlskgleh =ml ¥ o] Ale
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(bolus) 1.5cm= 315
259t

sodium chloral hydrate (400 mg/kg)
]Z_ s FHAAL EF] 2 EY =
.85% 2] A 21934~ 400~500mlS- F4]3te] o
& Al 4% paraformaldehydei} 1% glutaral-
dehyde(in 0.05 M phosphate buffer, pH 7.4 Sigma) 12
7<qu° 38~40°C i_,_g_ zz-hﬂ. _‘—o’-_
27 wAse HxAe Al s
27 3] sl AAFES
WAg & K8 A 4'Cz =8 =43 23 11
Aale] Yol 24A7b5<k v 1A 0.05M
phosphate buffered saine (PBS) 2.2 A X3l ]9

A Q¥ AR FAFE 7|FEle] PRy dxpexA
A9l FA)eto|gta}t AxpztztA A ¢l _5_/\]\:]0];;} B

92 H=3 F 0.05MPBSe| 343 10% % 20%
sucroseel] Jeir xzje] Zleloke A& Hld F
WEAHE 7] 9)sle] 30% sucrose Lol o]
4°CollA 12~24X]7F ¥}x]3 % O.C.T compound
(Sigma)el] Zmjsled —21°C cryocutE o] £-3le] 35
um FA 2 AL HE e o] HHES
A o] 2AFHAAE Fo)7] $l8led 0.05% Triton
X-100 (Sigma)& Algaeden] 1 & 224 A
A= 0.05M PBSell o8] zHd Ao W = 10%
normal serumel] 30%-%¢t A4 A7}

ZAAAL 0.05M PBS=Z 1024 33] 423 =
0.03% H,0,2 20~ 3047k Al-2o|A] X2jsled Ql
A HAslE A0 FAS AAA)7] S 1% norma
albumin, 0.05% Triton X-100¢] o] ¢l= 0.05M
PBS &3 g-ofof] oF 2A7F A= X2]dle] u] Fol
A HbeE AAAZ] F 1084 33] AIE R AL
3}A) ¢l rabbit anti-NPY (vectar)E 1:5002.2 34
sfo] 4°CollA] 48417+ HFe-A)Z]l & 0.05M PBSe]]
1074 33] M3t A28k <l biotinylated goat
anti—rabbit 19G (Vectastain kit)S 1:1000.2 343}
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e
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PBS=Z A =)3}eic}. Al1x}skA el rabbit anti-NPY =
1:5000.2 3]43le] 4°CellA] 48417 HHEAIZ] &
0.05M PBS=z 1084 33 A& 3ladc}. #1284 ¢l
fluorescence isothiocyanate (FI TC)-conjugated anti—
rabbitIgG=- 1:1002.2 3|43k & AlL2or 60~90
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A oA FAIAN A o2 AP HA FA5HH
I} A=A H APE Zedsieich
2 it
1. =&

Zetsn|Zs 22 Y o

o =St | =
gk ee] NPY-IRAN =27} &3slglom AAwA
ZE 54 RA A FHeA IEE 4 Uk
B e M E B2 S 7R &gee

Aze BAY &
Y=

00—1
2

9}

4 glgieh mhRsle F e 27
sz} zesjeln AANZs} LEslw
3 S AIAA 25k PRABA L) 5]

}xl—.‘?_o] /“]i 047:] IEs —3/“]6]—_1_1 o}\oh;]_



Il el A=
AN EE] 7 EH3H T S A
o} Al ZA| 2] Z7])= 45~50pm A=
AME o8 712 Feigom AlZA 9
REZo| 7t eld3 o]t (Figs. 1M, 2S, 3A).
SEHO|XMFAIHO|AEY AA © FASH A
Al 25702 AHF ATHH (Opm)ell M= ofF w2
qFEA o] AAHMZEA N ZFd3l7] A|Fste] Al
2~54 (0.05~3um)el| A} 41734 24 2k 54, 744
70 AR B PFFEAe] FHsigdom A
6~134H (3.25~7.15 ym)el| A= FAls] FHE=
AR o] AANZEA S} FAL 7P ET| 23
< #FT 4 sisler (Fig. 4A), A110~ 1174 Hell
A (6~7um)= WA FA o] w9 Fzstlet. Al
14~204 3 (9~ 12 um)ol| A= A 33 o] Fo]
o] w7 370 9] AR M= A #EL 4 ol

e SRR EDRE SRR

Be

Fo)

=

FAAAA ole] AT A1 (Opm)el A
= WA (EF5E §P7te)o] 71AF @k A)3~64
H (2.25~ 562pm)°ﬂ/~1‘* A (L FPTr)o]
AZBAZA S} 4, 7 E7 7P wskem A7
A (6.76 pm)ol| A= WA} HAlo] Wby Ao
Zds9d 3 A8, 989 (7.87~9 um)el| A = zmo]
A3 AR WA e] 3s3AS VER T e
ZZd 4= 9ok (Fig. 5A).

A7 2] moFe] "H
zo]7 ZAtz} FpAE7)7b Bxela ook EaE
Zvjel 22 T3 FRFZe|A A6
A oz A7EE 24 2T
Hzes A2T & Aok AzA L) 271 20~
0um A=geh AZAE A3, ey, AT
w5 gekstd ot obF Bt skl (Fig. 3B).
SEHO|MFAIHOIZEH oA 127]9] FA%
< "hEe] WEF

Azt A1~449 (0~2pm)
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rle
P\
Flo
B,
JO

32] NPY-IRH S0 325
S5~52pm)ell M= Hxp AR A
A YA E vepl= NPY -
IRMz=2 #23 2 ¢)glh(Fig. 4B). A]10~ 124
A (55~7.15um)ol| M FFE= o] MM 3] AlElA
M ARAZAE FEE & ek o] B
Hell Al NPY -IRH 28] ®mcfo] w4 B o]gl o
™ 1,24 (0~ 11um)ell M= WA o] 71k wsh
3 AI3EH 22um)el M= WA o] Zhzt ub
A= Aol Zske) A4~72H (3.3~6.6 um)e]
My AZAE AAANA el 7H gttt (Fig.
5B). 4|8, 94 (7.7~ 8.8um)el A= A o] wholu},

W Hel= Al
2 AAA NPY -
% A7M| 2] meko] W
HE e et ZRekFelA a8 NPY-IRMNZE
FEFE ot AAA ZA 2] 7] 20~30um
33t} (Fig. 3C).
SxFeo|xMFALEn|H
FEE AAAEE 207)e
NPY -IRN|Z2] 37} =
H(0~35um)ell A= ket @2
& 4 slglt}(Fig. 4C). A6~ 1643 (4.3~ 13um)oﬂ
A= 738t W93 A JelhlE NPY-IRNZE
TAE 4 sldow ZSAAAER T A2AE
guldgelgict JFtan| Aoz e REFE e
v HFEAS HelA B dels o] 83 T4
dojxFAdud oz #2FE 4 ot Al
17~208 9 (14~ 17 pym) A= AR Fe S sl 9]
A AR ZA 7 AR MM 3] FFEAe] 7
=7t A= HEe RS 5 sl
o7)e] B3 A A= A|1~38H (0~2.25um)
A= NPY-IRMZE Aot A4~74
A (3.37~6.75 um)el| A= AAAE AF A HA

o) ol FHstgort YFRFL 1 Y 417

A wlalo] skl A8 (7.87 um)el N A3
s o] AAMEAL Aol T2l FAtw
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at

=A% B2y
le%— J—b;% 4 313t (Fig. 3D).
Hlo|XMFAHO|IZE A 2579 P
A Atete] FPEA-S AT A 25709 A
(0~30pm)el| A M3 FAd o] 27 £33} Q)

A7 zA e F4 T3 A ET 2 FAE
dE A¥HA 5 % v5 ABHEE AE2E 5
3181t (Fig. 4D).

ofe] AAFAAZ A1EH (Oum)lr = A7
ZA 7} AT} o] vk w EHEig ow A}
& 7HAE7E Aol de A2, 3 ¥ (1.12~2.25
um)el M AR ZAE HAelAx FAH2 7HA]
E7], 2eja FHe] ARG ol Al4~T
A (3.37~6.75 um)ol| A= AAMN=ZE AR 7L A
o] 7B W FFAlM Ze} FFA17AH £
A8 A (7.87um)oll M= AL 3k s AAM =
Auk Edatedom A9HH (Qum)r e WS 3}
3 9 3k AA EA S F2E 5 s (Fig.
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Zetsio|A 27 o] APTolNE NPY-IRA
F7} d¥e] SEARAS AA 2ol mas ¥
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a8e 948k glem o AAARE A
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o slebla s HAAA £, uhsl et
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F ti=ZEe| NPY-IR M Zof| st S=H0|XFAIs0|HE A7

AAE BET 5 gl SRl RS o
Hele sl Qe AAHEEe] FHAHely: A

ZA 2] F=7|7} 50~60umel wj$ Z EIAANZ

oo

L

E #FE 4 U= (Fig. 36),

SEHO|MFAIHO|AE &A1 129 Fd%
ARE Alztete] FBEAS Z=s HATF A
A1~34H (0~2um)ellA= A73A A S *2E
Ao dFRekE sk slve w2 AR
So] wAS 33 3lglth Al4~64H (3~5um)dl]
My ZIZANANEE] 78 Hdgsigde el
ek (Fig. 4E). A|7~94 9 (6~8um)el| A= w2 H
g3 FAE bl

97fe] FhE=AsZ A1~38H (0~2.75um)ol| A

v

= NPY—IRH]EH]% WA o] gl k. Al4~64dH
(412~637um)el] AT AAMEE= o] 7}t
vrolon] A|7~948¥ (85~ 11.5um)ell A= ¥4
Az AZAE FAeldxn 443 7S]
ul A o] Q. A 10~ 124 (12.37~15.12pum)-& 217
MAZA7} A3} o] Zhzh el = Ae] 9l
o} (Fig. 5E).

6. WAMMZEAL ¥ 3L Fm 2
%61.%_“3'%4&" _AI_ o] 6—]-——',——0]]/\1“ NPY - |RA‘“

27} A4 S5 WA m2A 2
3har Slgleh RAFANE PR AN RS

S At HHREAR o= Werta 9
of upR A Fell A= %
x5, H}%U]E}m—*)ﬂ/‘%lr: el ZEelA Z 2k
FE gl e #EE 4 . &9
B ZZe A e oJ2] FElE sk
o] #E3kL SISl et 53] AnlE mFe] NPY-IR
Azs BT 5 dder MEA S =7 40~
50pum A =9} (Fig. 3F)
2™ O|MFAISHD|IAA AH 919
HE A=ste] HFFEAL A= b
1~ 249 (0~ 1.35 pm)o A= 9
B33 5 glodom] AAN ZA —Zr°] I%
< 3 Sl W AAAREe

ER nir=
o} A3~ 643 (2.25~5.62 pm)e]| /\1
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B EE] WS g HAHYFA
(Fig. 4F). A|7~94H (6.25~9 pm)ol| A=
Aol A17gA A ol vt viebtet (Fig. 4F).
ofe] PR F A1, 249 (0~ 1.25 um)el| A
t NPY-IRHZ: WA elqlet. A3, 449 (225~
337um)ol| A AAFA ZA = A o] 7P Wt
om] A5~7HH (45~6.75um)ell M= A3HHA &
A ZZ NPY-IRM ZA = Aol x At}
7 E7] aEa Feo FEsla =AM
ul A o] gl e}, A8 H (7.87 um)2 217 A A4 7}
2} wWo] Zbzk Awk = Ao ¢)sic(Fig. 5).

o o>

c o]

NPY -IRA| 22} X1 7olw M ZZ

Fell A FEF 4 sl on FEulAlAA

WEAAA 2] 7R E7] 9}
al

SERRA

= g
FA 50

7+ 50~60pum A =9ict(Fig. 3G).

SEFHOIMFAIHOIZEN 22 : FALHH o]
A 7] AHZF A|1~38H (0~225um)ell M= &
AF@A ol AAMEA A dehtr] Aste] Al
4~649 (235~525um)ell A A2 oz AAMZ
Ak E4}, 7HAE7 el B WP o] velte
™ A6 (6.25 pm)ell M A FFA o] A=
A MR Vebda (Fig. 4G), 7 ¥ A|7~94 A
(6.75~9.02um)ell A= A3 HAHFA o] ZolE3
=

127)9] FF=HHZF 2)1~34d 9 (0~ 2.35um)e]|
e A o] Auig e 4ol vehdorl A
3~549 (3.52~5.25um)el| A= E=39 NPY-IR
AE7E ek Aol b dster] Full
P e GFRGe AAARES YAl
o} (Fig. 5G). A6~ 94 (7.37~ 9.4 um) o] Fof A=
Aoz vepbs ARAEATE A8 EolE
%ot (Fig. 5G).

5

220

A el A
Apev)epl A A 29 MAAA T} Eolx

b FRRAAM TS| A depten] A%
A 2] Z=7)= 40~50pum A=t} (Fig. 3H).
ZEMRAO|HFAHOZA 27 : FdAAAo

o= (=T |

A 9e] AHZE A1~3EH (0~2.5um)ol A=

Hell A= NPY-IRM 2 Ao vehtar 9lsiar )
4~644 (3.75~6.25 um)ell A A7 24} F4}
THAE7N e A e W W9 dRA el ek
o} (Fig. 4H), = F A|7~94H (7.5~ 10 um)ell A=
A g o] FolEd

1274 ] F+FdAF A1~34% (0~2.55 um)o|
A A o] A= Aol vepgton A
4~639 (4.52~ 6.37 pm)o| A= A A)E] W EFA
o] vehtzt A7 (7.65um)oll A X217 =
ol NPY-IRAM| 27} o] w3 qade vepiigl
ot (Fig. 5H). A8 (8.92 pum) o] sfof| A= =) A} 2]
AZBAES T A 3G o] FoEN

RN
—

A
s

1ok AT $5RARA

|

i
ot of

M IRl A 29 F3HElA A
o] 3 yehtor 7HxE7Ee] M2 A %
1 ahEe] BAlFo 2 FAbEe] 53 7o 4l
Mz sl e Bk AlZAe =7
0~50pum A=} (Fig. 31).

Hello|MFAIH0|EN 2 FALHH
A N AHF A1~3HEH (0~25um)el| M= Eof
A ol AR ZA ] WA e] ehtr] A=}
3led A|4~64H (3.75~6.25 um)ol| A} M} o7
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NPY —IRA| 20l w2
H (6.25 pm)el A= A A

WPl vhehget Al6d
AN L PFEel o

8}3] Uepgto (Fig. 4), 7 & 2|7~94 9 (7.5~ 10
Mol M= A PPEAe] Fojut FihE W
@ 4 qlsiek

127]9] FF=ARNE A1~383 (0~ 2.55 pm)ol

A Az A o] Aubd = vehert Al4~64
H (3.82~6.37 pm)ol| A= AA3] HAFFAI o] 1}
ERdolrl A6 (6.37 um)oll A A1 AA £l
NPY -IRH 27} vehdi=d HAe] 71 wglow

S ujao] wlo}

o] pEalT b ARAFES
o} (Fig. 51). 4|8~ 943 (8.92~ 10.2 um)ef| A= =y
M) AAAZA} AN ZolET} A9~ 124
H (1147~ 1402 um)ol = Aulale] Exjsia gl
ey ae) ofg AZAzE BT 4 AU
o}

LR~ |

oz 25757 A)5E FDee 2
<+ d¥24de) xS 7]‘7“__i 6]—01] oF 1o
o) +%5 2433 ¥ ¥ AAELZ o)y 417
Aze) F5e} e, o] wel #a3, v
Z, vReiElE, £39%, SolulES, 2R
%—oi —’Héﬂ}-’c} }\]'%]-—‘ Ea‘)—ﬂ— ULO EE E'o/] }1\_].
Ao W R2RE AFE £5FF wlY &
FFFAME W wE Sx2 4t 2 o
Sohs A5S T 5 =T 9N Y 531
o] 3ol Qth AAMEE HIAFAMG] W3 % dHE o)

8] AX AEZE Al claAle AR

M ZZ AL o]Hell 7k N ZA 47| %e] W3t 3}1;}
H A7 27, 5 Ax 75| A3 o3k
WA oz AzksEm, YA Aslel uhe
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=34

b I S I - B A e | o zd d B A R
el s A2 ¥ $52AAE Wt} el
Z 7oz A7 (AL 5 1992) wetd & A

Tl A esle] RAAE 2 F oA
o $5sh Rl NPY-IRN22) 7], ¥,

el BN g AT Aoz
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ZE9 NPY-IR M Zof st ZE=HO|MFASO|ZEH A7

a9,

LS Y
IRM 27} B &

2 988 BT 4 Qe o
3} 229 % (1997)¢]
T8 Ashe} dRsdet.

FaA I AFAR A 274 257)9] Hedd
Aol WA ALERANE ol Vet
Aol A EA S 4L, 7157

Wol #2343
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Legendsfor Figures

Fig. 1. Light micrographs of neuropeptide-Y immunoreactive (NPY -IR) neurons in the primary motor cerebral cortex of the control
rats. M : motor cortex. x 200. coronal section.

Fig. 2. Light micrographs of NPY -IR in the primary sensory cerebral cortex of therats. S: sensory cortex. x 200. coronal section.

Fig. 3A. Light micrographs of NPY -IR in the primary motor cerebral cortex of the control group. x 100. coronal section.

Fig. 3B. Light micrographs of NPY -IR in the primary sensory cerebra cortex of the rats on 2 hours after brain-irradiation. x 200.
coronal section.

Fig. 3C. Light micrographs of NPY -IR in the primary motor cerebral cortex of the rats on 5 hours after brain-irradiation. x 200.
coronal section.

Fig. 3D. Light micrographs of NPY -IR in the primary sensory cerebral cortex of the rats on 1 day after brain-irradiation. x 100.
coronal section.

Fig. 3E. Light micrographs of NPY -IR in the primary motor cerebral cortex of the rats on 2 days after brain-irradiation. x 200.
coronal section.

Fig. 3F. Light micrographs of NPY -IR in the primary sensory cerebral cortex of the rats on 3 days after brain-irradiation. x 200.
coronal section.

Fig. 3G. Light micrographs of NPY -IR in the primary motor cerebral cortex of the rats on 1 week after brain-irradiation. x 200.
coronal section.

Fig. 3H. Light micrographs of NPY -IR in the primary sensory cerebral cortex of the rats on 2 weeks after brain-irradiation. x 100.
coronal section

Fig. 3I. Light micrographs of NPY -IR in the primary motor cerebral cortex of the rats on 3weeks after brain-irradiation. x 200.
coronal section.

Fig. 4A. Confocal laser scanning micrographs of NPY -IR of the 9 optical single section in the primary motor cerebral cortex of the
control group. Bar =50 pm.

Fig. 4B. Confocal laser scanning micrographs of NPY -IR of the 9 optical single section in the primary sensory cerebral cortex of the
rats on 2 hours after brain—irradiation. Bar =50 um.

Fig. 4C. Confocal laser scanning micrographs of NPY —IR of the 9 optical single section in the primary motor cerebral cortex of the rats
on 5 hours after brain-irradiation. Bar =50 um.

Fig. 4D. Confocal laser scanning micrographs of NPY -IR of the 9 optical single section in the primary sensory cerebral cortex of the
ratson 1 day after brain-irradiation. Bar =50 pm.

Fig. 4E. Confocal laser scanning micrographs of NPY -IR of the 9 optical single section in the primary motor cerebral cortex of the rats
on 2 days after brain-irradiation. Bar =50 um.

Fig. 4F. Confocal laser scanning Light micrographs of NPY -IR of the 9 optical single section in the primary sensory cerebral cortex of
therats on 3 days after brain-irradiation. Bar =50 um.

Fig. 4G. Confocal laser scanning micrographs of NPY -IR of the 9 optical single section in the primary motor cerebral cortex of therats
on 1 week after brain-irradiation. Bar =50 um.

Fig. 4H. Confocal laser scanning micrographs of NPY IR of the 9 optical single section in the primary sensory cerebral cortex of the
rats on 2 weeks days after brain-irradiation. Bar =50 pm.

Fig. 41. Confocal laser scanning micrographs of NPY -IR of the 9 optical single section in the primary motor cerebral cortex of the rats
on 3weeks after brain-irradiation. Bar =50 um.

Fig. 5A. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial section in the primary motor cerebral cortex of the
control group. Bar =50 um.

Fig. 5B. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial section in the primary sensory cerebral cortex of the
rats on 2 hours after brain—irradiation. Bar =50 um.

Fig. 5C. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial sectionin the primary motor cerebral cortex of the rats
on 5 hours after brain-irradiation. Bar =50 um.

Fig. 5D. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial section in the primary sensory cerebral cortex of the
ratson 1 day after brain-irradiation. Bar =50 pm.

Fig. 5E. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial section in the primary motor cerebral cortex of the rats
on 2 days after brain-irradiation. Bar =50 um.

Fig. 5F. Confocal laser scanning Light micrographs of NPY -IR of the 9 optical seria section in the primary sensory cerebral cortex of
therats on 3 days after brain-irradiation. Bar =50 um.

Fig. 5G. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial section in the primary motor cerebral cortex of the rats
on 1 week after brain-irradiation. Bar =50 um.

Fig. 5H. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial section in the primary sensory cerebral cortex of the
rats on 2 weeks days after brain-irradiation. Bar =50 pm.

Fig. 51. Confocal laser scanning micrographs of NPY -IR of the 9 optical serial section in the primary motor cerebral cortex of the rats
on 3weeks after brain-irradiation. Bar =50 um.
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Abstract

A Confocal Laser Scanning Microscopic Study on the
Distribution and Fluorescent Intensity of NPY -IR in the
Cerebral Cortex of theHead Irradiated Rats

Jong-Joong Kim, Yoon-Young Chung, Young-Wook Jeong
Derpartment of Anatomy, College of Medicine, Chosun University

The purpose of this study, the effects on the cerebral cortex of the rats after brain irradiation was to investigate the
change of distribution and morphology of neuropeptide-Y (NPY) neurons. Radiation was produced by the linear
accelerator 6MV X -ray. The animals were categorized into control and experimental groups and we use 45 Sprague—
Dawley rats weighing about 200~ 250 gm. The head areas of the animals were positioned within the radiation field of 15
cmx 20 cm and with the radiation depth of 2cm. Sodium chloral hydrate-anesthetized rats were exposed to the radiation
with the dose rate of 240 cGy/min. The total dose was 1,800 cGy(rad). Animals were sacrificed on 2 hours, 5 hours, 1
day, 2 days, 3 days, 1 week, weeks, 3 weeks after brain irradiation. Using ABC immunohistochemistry, morphology and
distribution of neuropeptide-Y immunoreactive neurons (NPY -IR)were studied on the cerebral cortex of the control and
brain-irradiated rats. We used light and confocal laser scanning microscopy (CLSM).

The following results were obtained :

1. On control group, NPY —IR neurons were found in al layers of the primary motor and sensory cerebral cortex, and
the NPY -IR neurons were concentrated within the layer 11, Il1, 1V, V and VI. The typical NPY -IR perikarya was
bipolar and multipolar shape.

2. 0n 2hours, 5hours after X —irradiation, decreased number of NPY -IR neurons were detected in the primary motor
and sensory cerebral cortex of the rats. Also shrunken and transformed NPY -IR neurons were detected in the
primary motor and sensory cerebral cortex of the rats.

3. 0n 1day, 2days, 3days after X —irradiation, morphology and distribution of NPY —IR neurons in the primary motor
and sensory cerebral cortex was generally restored.

4. 0n 1week, 2 weeks, 3weeks after X —irradiation, morphology and distribution of NPY -IR neurons in the primary
motor and sensory cerebral cortex was amost similar to control group.

5. In optical seria section analysis of NPY -IR neurons, high intensity of immunofluorescence were observed in a part
of the 8~ 11 sections of the control and all irradiated groups. In optical single section analysis of NPY -IR neurons,
red color (high fluorescence intensity) were observed in a part of 6, 7 sections of the control and all irradiated groups.
From the above results, it was concluded that the release of neurotransmitters and transcapillary leakage of blood

substance were occurred on 2 hours, 5 hours, 1 day after X —irradiation, but the condition was generally restored on 3

days and 7 days following X —irradiation.

Key words: X -irradiation, Primary cerebral cortex, Neuropeptide-Y, CLSM.
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