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37 HeEEAZT ¥ EF7)9 Hgoll EE3F Calbindin D-28K @}

Parvalbumin@4 A1 £9] W 3ol Bt Wel A shobd AT

a 1 o xo-l ’ o =y o Ty i
zAY sy oA § LAl
25 (AP E EATIA G2 AT BEI ] &AL F 5U7E AR A (A AE 1L T
37 H=7)9} 7 H4 B4 3753 WA cabindin D-28K ¢} parvalbumine] thE mw2] Eo

3
Ae AW S ZEZ FA S ALt HIxA 3 Aoz gAsted cabindin D-28K kA A A A 22}

parvalbumin AN AN £ Bx AT A 2o =7 2 Hefol] tfdte] B3 A3 g3 2 AES A
1. cabindin D-28K ¢}A A1 7 A ¢} parvabumin S} A AA 2= £x o] JEH: I} 7] SR eA] 7}RF o

o] TAF A
2. 250 7+ BA-o A cabindin D-28K <} parvalbuminel] FAIMEE-S Mol PFmoFo] A
A7 w7 Esha 9l4leh

[

A4 A

334 7 249 A7 S 2 |, 13| A cabindin D-28K ¢} parvalbumine] 733+ ¢kAdul-eg el =t

=
& s A aEel Rxalw sleh

4. calbindin D-28K 421734 £} parvalbumin P AN EE A4 2 wAe) AAZE el W,
D, F7h5, HED, FAY FolA BAG 5 odeh 53 el AN 2T PGS el

o}
5. A8 lIZeA A%

A 2] Ed o] dA -
6. 4% e A < =

FRANAAZE AE FFE 5 g+t
7. cabindin D-28K S}/ 217 M £} parvalbumin oFAI 21 7 4 .

30~40pmA = 11, BFS ES, =, TolAT

o] Aol A% AS 293w cabindin D-28K A1 A M Z9) parvalbumin oFA 4174 A

r»
o
o
i;:
fz
a
to
ru
I
rb

rl

r %719 %
S} & 2EAGIA, 2 £APRE AR HAARAAE HR |1l 2o, 223 sel e

wel #&F 4 A=k

A R 9o A calbindin D-28K ¢kAd 4173 A 2 ¢} parvalbumin oFAd 4

3, ehelel, 98, AAelgon =

7h2 ol B-¢lel M= calbindin D-28K <}AJ 417 A 2 9} parvalbumin

FolE7| g : ¥ =79} 24| 23 Cabindin D-28K <} ParvalbuminefAd 4 s

il
2
3

M = ek, 71, g, AL /1A F RS 75 3

e A& 5Es olek o] 7} AlAle RE

TEEES ¥o He4re AHaEe] A odde Ve E FTIIE AL ek Hpelr e e

A, sk FAFFEA A9 e Axs A EEsta e A7 AR s o
e %, 7% B2 Al glejxe AEAIR dokar A gl (Snell 1987).

wets A7l S A £k 9ol

correspondence to : 3% (2 g 2| e &) &) - mA) mel o8 AAzI AFHT 22 QA o7
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Z]J_ alﬁ}(Carpenter 1991)

52 AAAZAN A 2T
XH?‘FPB% 3] agpirel HAbY Wl
gez Elstod A e

AN

i

\_

=

ZQsk f4 Xl(trlggerH g3 t‘,f.} A
7Pi$—bl%%:% x}—:—%bi %%Al 71

\)]

01]5
2 oy xu aldr(c:eho 1990) uhy
M HMI A Zgeme] Asdt AEdA
B A=} (transmembrane information transfer)<]

Te A 2T A4S AAAE AR 4=
S Ale) 2w AEIAN e

sl gle AAo)m troponic-C 722 X313 o)
> *ﬂi W e st ZAgksle] vtz
289 4% $x3 camodulin & <4
é?}%“ﬂ@(calcmm inding protein)o] Z<43 T
o8] QA AgEe] 1 257t 48 15714 o
o] e AP aas op7|shs Ao ol& 7
Folo oEM ALEHE Aoz wEFHI “Trig-
ger protein (fa = A)" o] 2har R = gl ot o9

Al 314 camoduline]
_"?’-‘:"_:,]_"6]-—,_—_—111—‘: 01—75]77]'7(]5 %_]_'75_6]
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o sl=
BHE —

Aol eotute A Z oA E3IA ] EEAd
52 7180 A= WelAM B2 92 ZeAgsy
A o] #3} (combination)Z} =3t (permutation)o] o]
HAALZ ol Aoz AY74Eg (Kawaguchi 5 1987,
Andressen % 1993).

Calbindin D-28K (¢]3} CB=} ¥chel Parval-
bumin (]} PVE}l 3te}), T3]3 oJ8] xA]e] Hx
a2 ¢9l= camodulinz} troponin-C @ dH o=
wAe pe A AT B4 A
Zeoz &AL glor o]E5L vitamin-D o]EA]
Ay Lelet ek 1 sbed CBY PV
o8] 3 (species)®] Eoldt A AM EA eI A TFHE
" Aol glom o=y rtEARe] mE 74
A=z I o} (Stichel 5 1987, Mattson
1991, Van Brederode 5- 1991, Kubota2} Jones 1993,
Alonso % 1995, Pickel 3} Heras 1996)

lﬁ m{ﬂ

w3k CBo} PVE] F32174A%5 WelA 9] 7154
e B i Rl o R B R o B B B 5
o1} T CBel PV AAAZ HellM Zeo] 3

Bie 200 ofs S IR A 48
oM YA D) ARG, 29 FE/BFT
LS (tranqoort/buffer protein) 2] 2t83l= Aoz
FeA 3 glom] we] Agre] AAME o
ZA5 Ao &g Wl XAAMEZE WEE PBul
oIz} 34 (ischemia), Parkinson ¥, Huntington ¥
Tel3 Alzheimer 5 AR AN S5
AAME Ahs P_E el #=-be] glem o5
A 71284 ¢l

P R NP N
o2 A ek =8 WET A fol4 CBS)
Ve dAmos A3t AR S TEe
AT Qe AN G (shuttle) 7158 e
stel 2% ol HEE F/MAE How Ueld

alet (Ichimiya 5 1988, lwamoto£} Emson 1991,
Patrick=} John 1991, Ferrer = 1992, Tunon < 1992,
German 5 1997). ZgA3sh¥ A e Wasserman}
Taylor (1966)¢l] ¢ &}ed The] 23z} Hubol|A]
22 22" o) 3AFe FFAAA S (Garcia-
Segura 5 1984, Enderin 5- 1987, Celio 1990), ==}
(Nage} Wadhwa 1996), A]Z+=3=(Schmidt-Kastner
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5 1992), sfju} (Kawaguchi 5 1987, Sloviter 1989,
Mattson %5 1991), &% A| (Hendry 5 1989, Wald-
vogel 5 1991), ¥ =7] (Aoki 5 1990) 2! A (Le
grand 5- 1983, Rogers 1989) 5ol = ®x3l1 gl=
Aoz HyEy glown, w3t ARhS w3 (Ferrer
% 1992, Nage} Wadhwa 1996) 23 (Kosakas}t
Heizmann 1989, Ronald % 1990), 37%f¢] (Stichel 5
1989), Hl o}z (Philippe¢} Droze 1988)2] 3417
ASol= AHEA Exey Qe Hoz By
Eli 314
4 e B B B ol e R e B s B e
g APsHE e e 5o 2=
of 2 AtH A= H42 FHIHo| 4]
Al o=t Terman 5 (1996)2> FwivF o] =
Az7] AN HpAAzg A F FH
Fax 2] Al w3k A3 S, Wang 5 (1995)
Foster 5 (1990)— % A ol 41418 Eopal
BEAE

Al
A1

of| 4
4% wasgen o ‘#oﬂ CE
(Monaghan 5- 1983, Dietl - 1985, Mouchet % 1986,
Privat 5 1988, Sieradzanz} Vrbova 1989, Willis¢}
Coggeshall 1991, Dun 5- 1993, Beal#} Bice 1994,
Kashiba 5 1996, Hu 5- 1997, Miki 5 1997) 2]4=2]

T P P
B8] pEAs HAZARRe R A AN E
wassle T2t A5 Aerde 447 F
4 e AAAZeN BEATAA CBsh
PVS] HEAbel gk A7 ofd wlu] g Ao}

deb ® AFelNe 9AF olgste] 4o
AeEAe 943, 22T eexd A%e A
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8t Calbindin D-28K 2} ParvalbuminQtAM M|z & —

o2 olf F ZeAgwhAe AAHGEA=R
422l (Hendry 5 1989, Ronald 5 1990, Pickel}

Heras 1996) GABA

e LR EiS

3 glycines] ®AAe] 715E
sl 7] 9% ol Qi o

S B 7 A6
sAgRnAe) A o ofele 97
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WE 2 e
1 AEES
= AYel 8T RS g5 T gl 94
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AN TR FEAEA A T35t Ag-SH e
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A (20m1e]) @ A 4e] 2253} %S A
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mine (3ml/kg, i.p.) o2 u}FA|A
100ml €] Ringer-dextrose= 5
mle] 4% paraformaldehyde®} 1% glutaraldehyde
(0.1 M Phosphate buffer, pH 7.4) ;13 1& 38°C
~4C exE 24T F ARE B BF 2
AAFHS. T 2AGAZ

e, JAEH F

P8 2ALHA 423
34 phosphate buffer g-ofeof] o] 2% Zof Z3
=% 4Co| s Ft AAARE &

F =28 7Y vibratomez} cryocuts o] £-3}
B~ A0 umFA R ALE[AFEHY AFEHES
Eh o] AHELS Ao 24 FHAHE Fol
2)3}ed 0.05% Triton X-100 (Sigma)& A}-8-3}%
™ B zAAH AA =S phosphate buffer (PB)
ozl W He] Wl = 10% normal serumel] 30&
B ARAR F PB4 Ael AHste] 3%
Ho0,2 20~30%7F Aol Ae3ste] WA
Arsta o] A4S A9AIAZ w2 1% normal
albuminz} 0.05% Triton X-100¢] So] 9= PB &
G gl o 2417 A= A ste] WSl g
S A A 7] & A 1349l monoclonal rabhbit anti-
mouse calbindin D-28K (Sigma)3}Ad]= 1:2,000~
1:5,0002 2, monoclonal calf anti—-mouse parval-
bumin (Sigma)g}A]= 1:2,000~1:2500°.2 3|4
ste] 4°Col|A] 24~36A17F HF-3-A|FE) PBell 10%
R 33 M)A & A) 238l goat anti-rabbit 1gG
(Dako)E 1:2000.% 34 3te] ALolA 147+ 5
ok WFEAIZ] F BhA] AHaE e A 35HA 2 avidin
—biotin peroxidase complex (Vector)E 1: 10022
3| X 3te] 1A 7F BESAIF T Faksta s o3t i
M A= 3,3 -diaminobenzidine (Sigma)& AF&-5141
oh ikg-o] i 242 gelatine] EekAl dide 9ol
de] Ak & AL 714 polymount® -9
she] v A4S o) g3te] CB PVl o <
RAAA LS BA3tgic

3 A%

2 & de
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Yrzo) A Are] QEED A%E L4
2 23} Aee 03 £ A2 2]
b M4 2 2] 5443 W Adel A Calbindin
D-28K FAA 7 A £ (o]} CB-IRe]g} 3te})<}

<]
Parvalbumin 417 A 2 (o8} PV-IRe]2} 3H)
O Al

of T WA GAe Adstel 174
%9 224, =7), aLm PYARAEAL] =
3 e BT AL o) el AT

1) Calbindin-D 28k 244 AIZ M| & (Fig. 8)
Aoz 2F ¥E7]9] F3hH, G, 54
s} 7+ HSEAA CB-IRE #3d 4 gl
(Figs. 1A, C, E, G, I). CB-IRe]l ]3|+ PV-IR7} ¥
27] A 793 4 AR v we] H¥3}
Aot 24 HeEde] s4A7)E F8eA= CB-
IRS] WA -2k AAMZA 2L ¥ FAT
Hebls 2250 |1 FlA 71 el &
U A FellA= skl 3447
AE I4A7)E Feste 29
t CB-IR: ZA 445
& dsler F5 4

=
. 1C, G). FZ 7)5e

=
—

o
—_

mﬂ, 0]0 JQ )-lﬂ

sAgie

posterior funiculus)el] A =
7AAfrEe] Ao
E).

HZ7)9] F7h M= S (substantia nigra),
A&l (red nucleus), 223 (reticular formation), <
713 (raphe nucleus), ]9 3 (nucleus of superior
colliculus), o}l &3 (nucleus of inferior collicu-
lug) 5 o) delA 72a PSS Jehhs Al
ZAME} AfrEel ¥x3ta et oElH e o
2] & 3 (pontine nucleus), Atx}4173 2 4=3 (spinal
nucleus of trigerminal nerve), &3, =3 o] 3 (co-
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chlear nucleus), 3 | 3 (trapezoid nucleus) 51| A,
a83z E¥ A= Jdad (gracile nucleus), ) 7)
3l (cuneate nucleus), -2-2] B3 (olivary nucleus), L&
A 5o g delA FAuSel *Wﬂliﬂ A
T BT 5 9dglen] ¥Z7) A B4 CB-
IR A7 A5 N2 97AE 4R
4% % gloinh 12 H2719) 7
ehl CB-IREe] Astd oz
AZ 55 A %5 glsieh
H-A (cervical segments)e] 3| A 7|
Zol|A] 73t okAulee el A=
A3} WA e] sl gtoz wWoj)r)
A4 ol ZAsT okwd ZolA
PRl glglor TEIe)A L Aol
BEe] A2 9% 1728 B4 §
= WA wel glsich(Fig
%;E.H—aq ob7haal, ors) =al, 77}
wwm A3 RS
ol A1A
& alaiv}(ﬁg 10). 5144715 <
stmelol A 67712) CB-IR7} Z¥sisich 4%
B AR el AN 2
A FE = Hgatoz o] L)ooy Q)

Gel= 7 Hatel A 47

g ¢
JEI

=
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>.

Ay
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L1 ol 7 PSS el
ARG & gglom okmwy FIME ¥
glom slmwe] FlEs 5 F3
A= FAHESE 1/}5}141%11;} 3447
A F el A
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7HA B 2 lsiet (Fig. 1E). 314
sHe]o| Al 9Lle] CB-IR7} 33}
WA e B} e
3| 7pEEAA V9 &
ZA °“/’r°i Wel vpo 31 sl

40] 2] &4 (lumbar segments)> -9 733t
A& Uelhll= CB-IRg} AF-5o] 344 7]

w22 oM off % oX odl oft
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:l';}x

5 fee AmALAY |1l Fo] JAHos ¥
53 glglem okmad FeolA: PAWEE 1}
el A hske TR AN S el
AR EE] A2 98 AAIEE FAsa )

odeh A% T <, 7
Wgg vehiglen] slgiAelssh viistA =

A froll 72 A

vo =
AR 7|5 okma]o] A d]oﬂ AR ) 75 o -
bl Qe ARAES A5 BRE S A9

t}(Fig. 1G). 3| A7) 5 k& Epejer] FAduks
< Yehfl= AAANZE o 727 F =2 CB-IR7
Zdstolet szl el e 347 %
A Wi AR FE] AR EolA 3l

BvnIT=
et
H4=0] o= 2A (sacral segments)el| A= 342
7159 11 Zel g 3 ke Y

AAAEAZE BT ool Age] ws HDs
A EAFe BRY 5 YA =2 9427152
hale] A ez FAdutEe Uehle 4l
AAESe WAt (Fig. 1). HA7)5 )%
otmgle]| 233t AAMEY 5= o 257 A=Y
Qx| 2A e W Wzloﬂz\ib 3|79 4]
Fol|A] Weo] 1} CBell %

2) Parvalbumin 244 Al A M| X (Fig. 8)

x&7] 79 PV-IR: CB-IR7} %?ﬂ??_
B Folajo} Fro] n]d oz FESIAL Q
o1} CB-IRe)] wv]3le] PV-IR7} ©] wlo] fzﬂ_
o PV-IR9| ety 54L& E}E}
®, 283 BE Bl E fow
AY 4 gtk e PV-IRES
Solglor} 4o gAsT ol

WAY 5 ek PV-IRS ] ]
A prureel AR Az
¢ Y4sta 9ok
2719 PV-IRe] AAHE7)e) A4, 39
4o CB-IRSE W5 oz vehtod

E

=

HJ&MFA
WY oo 2 o)

He



= o o
— dEF oY Bed 2

PV-IR7} CB-IR®.t} © =
ook wq 2FYA LS PV-IRE HEA A
AM mepom 3~ale] A APHE) Se] Wol
ke piolsict (Fig 18). PV-IRSE: de) A
& ol%3 glon A% T 4 glslew AxAe
Z7)= 20~ 40pm & =9},

Ho) 2 2ol v AR e}
Y= PV-IRZ %24 4 9lglon] CB-IRET o

wol Zdsdeh A4 AN PP

F3 gMAA o] v ks

P

o

wale] Exstw glgloern AurEe] PV-IRY
S2te] mE W] AfAtell Wef vrby gl
< #EF 4 e CB-IR= 2] 34475
o] F& e PR S Aldstae

= |
Vv,V 23} %‘Zlﬁ*ﬁ%lﬂ%(wl 39 ‘2}% E"‘i°ﬂlr:
Pgurgel PV-IR AHEo] WAl glgd 3
) Fig. D)l ek gl 12*‘@‘1
Tt 9l 71453 (Clarke-Sti-
U Hehin sl PV

I 74 (F|g 1F)el
lling nucleus)el| A °FAd ul-S-
IRE oA 4 gl & 4

*ﬂ:uﬂ 2] ;f7lh 35~45pm‘3a :q 5
o] oFz kmelelA] ofF 10071, }%—“&: 49 ¥
Fa]ellA oF 1027, ¥4 (Fig. 6)9] ¥% &

el Al oF O, —’E]J— ‘”ﬂ‘“éﬂ % e
A o 42 A=
Aol = I3 B> PV-IRS| F2tE5o] 2+ A4t
o Wej glglor 53] dsdehit (gracile fascicle)}
#) 71opit (cuneate fascicle)ol| Al 71 Z2te] ZA)3He
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albindin D-28K kM Al A M| 2E (Figs. 9, 10)
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N5 e ofmdy x
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3]

w5 okalA elteh (Figs. 2G, 36).

13- 2 4% oF 1057 J=gx
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At AR EA 2] B2 fRE
Holgor Az F5 ¥
A9 Z=7)= 45~50um A =i} WA
A dFsn e L FAusaA
cheFshA EE3la QAL
A T FHARG Helsta qefsiA G
Mz g7l Bxsy 9)goen CB-IRHUl:
PV-IR7} v ®eo] Zd3l3ic)

3 AEIZE (B 2Hs| 247 F 522
A3 F)

1) Calbindin D-28K 2kAAIZA M| E (Fig. 11)
A4e PA] £ F 59 Bt AT

i
oA HE7) FHe] T, A, T8, 9

¥, 229, g9, A (Fig. 4A), 222
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Legendsfor Figures

Fig. 1. Photomicrographs of CB~-IR (left column) and PV -IR (right column) in the rat brain stem and spinal cord of the control group.
L eft column (CB-IR)
1A : Red nucleus of the midbrain. Coronal section. x 50.
1C: Cervica segment of the spinal cord. Transverse section. x 50.
1E : Thoracic segment of the spina cord. Transverse section. x 50.
1G : Lumbar segment of the spincal cord. Transverse section. x 100.
11 : Sacral segment of the spinal cord. Transverse section. x 50.
Right column (PV-IR)
1B : Reticular formation of the medulla oblongata. Coronal section. x 50.
1D : Typica neuronsin the ventral root of the gray matter of the cervical segment of the spinal cord. Transverse section. x 200.
1F : Thoracic segment of the spinal cord. Transverse section. x 100.
1H : Many PV -IR neurons in the ventral root of the gray matter of the lumbar segment of the spinal cord. Transverse section.
% 100.
1J: Many PV -IR neuronsin the ventral root of the gray matter of the sacral segment of the spinal cord. Transverse section. x 100.
Fig. 2. Photomicrographs of CB-IR (left column) and PV -IR (right column) in the rat brain stem and spinal cord of the right spinal
hemisection group.
L eft column (CB-IR)
2A : Substantia nigra of the midbrain. Coronal section. x 50.
2C : Neurophilsin the dorsal root of the gray matter of the cervical segment of the spinal cord. Transverse section. x 100.
2E : Many neurons and nerve fibers in the ventral root of the gray matter of the spinal thoracic segment. Transverse section. x 100.
2G : Two cell clusters in the anterolateral and anteromedial nucleus in the ventral root of the gray matter of the spinal lumbar
segment. Transverse section. X 100.
2| : Several neurons in the ventral root of the gray matter of the spinal sacral segment. Transverse section. x 100.
Right column (PV-IR)
2B : Pontine nucleus from the pons showing positive immunostaining for PV. Corona section. x 50.
2D, F, H, J: Positive PV-IR in the ventral roots of the gray matter in the spinal cervical (2D), thoracic (2F), lumbar (2H), and
sacral (2J) segments. Transverse section. x 100.
Fig. 3. Photomicrographs of CB-IR (left column) and PV -IR (right column) in the rat brain stem and spina cord of the left spinal
hemi —section group.
L eft column (CB-IR)
3A : Typica substantia nigra from the midbrain showing positive immunostaining for CB. Coronal section. x 50.
3C: Severa positive CB-IR neurons and fibers in the ventral root and dorsal root of the gray matter of the spinal cervical
segment. Transverse section. x 50.
3D : Strong positive CB-IR neurons and fibers in the gray matter and white matter of the spinal thoracic segment. Transverse
section. x 50.
3G : Many CB-IR neuronsin the ventral root of the gray matter of the spinal lumbar segment. Transverse section. x 100.
3l : A few CB-IR were scattered in the superficial layer of the dorsal horn of the gray matter in the spinal sacral segment.
Transverse section. x 100.
Right column (PV-IR)
3B : Raphe nucleus of the midbrain. Coronal section. x 50.
3E, H, J: Several lessintensely labeled PV -IR in the ventral and dorsal roots of the gray matter of the spinal cervical(3E), lumbar
(3H), and sacral (3J) segments. Transverse section. x 50.
3F : Strong PV - IR neurons and fibers in the gray and white matter of the spinal thoracic segment. Transverse section. x 50.
Fig. 4. Photomicrographs of CB-IR (left column) and PV -IR (right column) in the rat midbrain and spinal cord of the complete spinal
section group.
Left column (CB-IR)
4A : Trapezoid nucleus of the pons. Coronal section. x 50.
4C : Two of the CB-IR neurons had long processes extending toward lateral funiculus of the spinal cervical segment. Transverse
section. x 100.
4D, G, | : A few positive CB-IR neurons and fibers in the gray matter of the spinal thoracic (4D), lumbar (4G), and sacra (4l)
segment. Transverse section. D : x 50. G, | : x 100.
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Right column (PV-IR)
4B : Spinal nucleus of trigeminal nerve of the pons. Coronal section. x 50.
4E, F, H, | : A few positive PV -IR neurons and fibers in the gray matter of the spinal cervical (4E), thoracic (4F), lumbar(4H), and
sacral (41) segments. Transverse section. x 50.
Fig. 5. Photomicrographs of several types CB-IR in the reticular formation of the rat midbrain of the spinal hemisection group. Coronal
section. x 200.
Fig. 6. Higher magnification showing the typical PV -IR neurons in the ventral root of gray matter of the spinal lumbar segment of the
control group. Transverse section. x 400.
Fig. 7. Higher magnification showing the typical several types CB-IR neurons in the ventral root of the gray matter of the cervical
segment of the right spinal hemisection group. Transverse section. x 400.
Fig. 8. Diagram of the principle CB-IR (black circles) and PV -IR (stars) neurons and fibers (black rectangles) in the cervical, thoracic,
lumbar and sacral spinal segments of the control group.
Fig. 9. Diagram of the principle CB-IR (black circles) and PV -IR (stars) neurons and fibers (black rectangles) in the cervical, thoracic,
lumbar and sacral spinal segments of the right spinal hemisection group.
Fig. 10. Diagram of the principle CB-IR (black circles) and PV -IR (stars) neurons and fibers (black rectangles) in the cervical, thoracic,
lumbar and sacral spinal segments of the left spinal hemisection group.
Fig. 11. Diagram of the principle CB-IR (black circles) and PV -IR (stars) neurons and fibers (black rectangles) in the cervical, thoracic,
lumbar and sacral spinal segments of the complete spinal section group.
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Abstract

| mmunohistochemical Studies on the Calbindin D-28K and
Parvalbumin Positive Neuronsin the Brain Stem and
Spinal Cord after Transection of Spinal Cord of Rats

Jong-Joong Kim, In-Youb Chang, Yoon-Young Chung, Sang-Pil Yoon,
Jeong-Seok Moon, Hyun-Joong Yoon

Department of Anatomy, College of Medicine, Chosun University

This studies were examined and compared the immunohistochemical distribution of the two calcium-binding
proteins calbindin D-28K and parvalbumin positive neurons in the brain stem and spinal cord after transection of
spinal cord inrats.

In this experiment, calbindin D-28K immunoreactive neurons were mainly found in many pyramidal cells
distributed in the brain stem and spinal cord of rats.

Calbindin D-28K neuropil labeling was strongly noted in brain stem and in spinal all segments of the spinal cord. In
contrast to parvalbumin, little differences were found in distribution, size and morphology of calbindin D-28K cell
body or neuropil staining in the brain stem and spinal cord.

Parvalbumin immunoreactive cells were demonstrated in al lamina of the gray matter of the spinal cord. These
immunoreactive cells had the most high density in the layer | and |1 dorsal horn and several nuclei of the ventral horn of
the all segments of the spinal cord. These immunoreactive cells between the brain stem and spinal cord were quite
different markedly in number, cell size and morphology

The number of parvalbumin positive cells were more than twice in the brain stem and spinal cord compared to the
calbindin D-28K positive cells.

Calbindin D-28K and parval bumin-immunoreactive somata were round, oval, spindle and polygonal in shape, and
the positive neurons were unipolar, bipolar, multipolar and horizontal in shape.

The diameters of the somata of the two positive neurons were 30~ 40 um, respectively. Also dendrites of two
positive neurons were densely arrayed in arborization.

Key words: Spina cord, Calbindin D-28K, Parvalbumin
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