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The Morphologic Changes of Parvalbumin- Immunoreactive
Interneurons of the Dentate Gyrus in Kainate-Treated Mouse
Hippocampal Slice Culture Epilepsy Model

Hee Sun Chung, M.D., Mi-Young Shin, M.D., Young-Hoon Kim, M.D.
In-Goo Lee, M.D., Kyung-Tai Whang, M.D. and Myung-Suk Kim, M.D."

Department of Pediatrics and Physiology', College of Medicine,
The Catholic University of Korea, Seoul, Korea

Purpose : Loss of hippocampal interneurons in dentate gyrus has been reported in patients with
severe temporal lobe epilepsy and in animals treated with kainic acid(KA). Interneurons contain
Ca’’- binding protein parvalbumin(PV). The effects of kainic acid on parvalbumin-immunoreactive
(PV-IR) interneurons in dentate gyrus were investigated in organotypic hippocampal slice cul-
tures.

Methods : Cultured hippocampal slices from postnatal day nine C57/BL6 mice were exposed to 10
1M KA, and were observed at 0, 8, 24, 48, 72 hours after a one hour KA exposure. Neuronal
injury was determined by morphologic changes of PV-IR interneuron in dentate gyrus.

Results : Transient(1 hour) exposure of hippocampal explant cultures to KA produced marked
varicosities in dendrites of PV-IR interneuron in dentate gyrus and the shaft of interbeaded den-
drite is often much thinner than those in control. The presence of varicosities in dendrites was
reversible with KA washout. The dendrites of KA treated explants were no longer beaded at §,
24, 48 and 72 hours after KA exposure. The number of cells in PV-IR interneurons in dentate
gyrus was decreased at 0, 8 hours after exposure. But there was no significant difference in 24,
48 and 72 hours recovery group compared with control group.

Conclusion : The results suggested that loss of PV-IR interneurons in dentate gyrus is tran-
sient, and is not accompanied by PV-IR interneuronal cell death. (J Korean Pediatr Soc 2002;45:
1551-1558)

Key Words : Kainic acid, Interneuron, Parvalbumin-immunoreactivity, Dentate gyrus
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e =AuES 2 wgdoez 1Az et A
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(KA A=), 1A7F 5 KAR A § KAE Al
Ag kAol gAzt ] ohz (KAAIA % 811t
35, 24412 Mg HKAAA F 2443 3 E
T), 48AIZE wl g E(KAxﬂH T 48N7F B &,
72N A ge F(KAAA & 7241 B o2
Tk ZF o] 2AUAL 4T, 4% paraformalde-
hyde$ts & 315 F<F 1A

3

A T BE AN 2A2HA Millipore®
A Eol&d A4 A@del ¥ 005 M Tris
buffered saline(TBS, pH 7.2)2% ArH-(free-
floating) Al A A&t 222> U4 peroxidase
2 2d3h7] $15ke] 30% B9F 3% hydroxidase per-
oxide(Sigma, USA)el A&s ¥ 10-15% HHo=
TBSE 33] AlH3I3ATE o]F 2413 &<t Ada
(blocking step)& AldstAth AdE TBSO 10%
A4 & A (NHS; Gibco, USA), 1% &= A 44
W(BSA; Boehringer Mannheim, USA), 0.3% triton
X-100(Sigma, USA), 0.1%
USA)E 33tk o] zAubae o
Gl 4T 2477 A skt éi}% 9 &<
TBSell 5% NHS, 0.25% BSA, 0.3% triton X-100,
0.1% sodium azide, 18]l TLSEFA antipar-
valbumin(1 : 4,000, Sigma, USA)2.= 3}ith thAl
ZAuES TBSE 33 AlA38ka 5% NHSF 0.3%
triton X-100°] 223 TBSel <l horse anti-
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plex solution(ABC)(Vector, USA)S.2 1A]3F 30%
7V A28kl ©]F 3,3'-diaminobenzidine tetra
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AANEg-2 TBO.1 M, pH 7.2)°o =2 0.25%
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fate(Fisher, USA)® 107+ AbdAe] 8L, hy-
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Fig. 1. PV-immunoreactive interneurons with radial dendritic trees are mainly scattered in the granular layer
of the dentate gyrus in mouse hippocampal slice culture. (A) In control explant, somas and their dendrites
have a normal appearance. (B) In explant exposed for 1 hour to 10 M KA, PV-IR interneurons have fine

dendrites with numerous varicosities(arrow).

(C) Explant exposed 10 #M KA for 1 hour and subsequently

returned to normal culturing media for 8 hours. The dendrites of PV-IR interneurons have thin dendrites with-
out varicosities. (D) Explant exposed 10 M KA for 1 hour and subsequently returned to normal culturing me-
dia for 24 hours. The PV-IR interneurons are similar to the control in morphology of their soma and dendritic
trees. (E) Explant exposured 10 M KA for 1 hour and subsequently returned to normal culturing media for
48 hours. (F) Explant exposed 10 M KA for 1 hour and subsequently returned to normal culturing media for
72 hours. The morphology of somas and dendrites of PV-IR interneurons have been recovered to the control.
Magnification, X200. KA : kainic acid, PV : parvalbumin, PV-IR : parvalbumin immunoreactive.

wste] 7hEolA AT
PV WgREEA Apo| G A g F K

S AAZ | AREE Il wet fﬂEHf%X—. R 04
KA A7 F AR &A= 4582 79 &
T ey THEVE 7oA AUIthEFig. 10).
a2al KA AA F 2443 35, KA A7 F 48
AZE B8, KA A7 F 7243 S5 5
42 A9 = 5 ollen 7HE7Y A= KA Xﬂ
7 F 8ARE I ETETE FA94 KA A F
AlZE B el Ae 98] 3 5E At (Fig. 1D-1F).
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0.01)7F AL KA A7 F 83t 3 &Il &

AXoR Folgh MEF 7Ha(P<0.05)7F UATh
gy KA o] $ g872d KA AA $ 24743
I8, KA AA F 4847 g8+ 2 KA AA &
27 B BFtel o] PV AGRSA Alolal G A2
= dxzag Aozt glth(Fig. 2). 74 wo] A=
S By dRT 472297, KA AT 29.0%99,
KA #1A % 8A1zF 3&E+ 389+11.6, KA #AA F
247t BBt 4344179, KA AA F 4847 3%
T 533+13.8, KA AA & 72413t 3|5+ 55.2414.3
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Fig. 2. Histogram depicting the soma number as
seen acutely(l hour after) and following 8, 24, 48,
72 hours recovery period. "P<0.05 vs. the control.
Control : Group of explant cultured in culturing me-
dia for 1 hour without kainic acid. KA : Group of
explant exposed to 10 #M KA for 1 hour. KAS8:
Group of explant exposed to 10 #M KA for 1 hour
and subsequently returned to normal culturing me-
dia for 8 hours. KA24 : Group of explant exposed to
10 #M KA for 1 hour and subsequently returned to
normal culturing media for 24 hours. KA48: Group
of explant exposed to 10 #M KA for 1 hour and
subsequently returned to normal culturing media for
48 hours. KA72:Group of explant exposed to 10
M KA for 1 hour and subsequently returned to
normal culturing media for 72 hours.
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