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Anticonvulsant Effect of Flutamide in vitro Seizure Model

Won-Joo Kim, M.D., Soo-Yeon Lee, M.D. and Byung-In Lee, M.D.
Department of Neurology, College of Medicine, Yonsei University, Seoul, Korea

Purpose: Flutamide (4-nitro-3-t-trifluoromethyl-isobutyranilide)
is an androgen-receptor antagonist with typical antiandrogenic effect,
used to treat androgen-dependent disorders such as prostate cancer.
However, some reports noted that flutamide has direct effects to
neuronal cells. It has been shown to retard the development of elec-
trical kindling in rats.

Methods: We used the chemoconvulsant 4-aminopyridine (4-
AP) and picrotoxin (PTX) in the in vitro hippocampal slice model
to determine of flutamide for the suppression of epileptiform discha-
rges. Extracellular field potential recordings were obtained from the
CAZ3 pyramidal layer of hippocampus.

Results: The concentration of 30 and 100 M flutamide suppre-

ssed the whole mean number of epileptiform discharges to 57.8%
and 66.8% each compared with the 4-AP only slices. In 100 «M
PTX, 10 and 30 M flutamide suppressed the whole mean number
of epileptiform discharges to 56.6% and 82.5% each. Intermixed with
flumazenil, the anticonvulsant effect of flutamide was decreased.

Conclusions: Flutamide suppressed epileptiform discharges in-
duced by 4-AP and PTX in vitro seizure model. It suggests that flu-
tamide influence to anti-epileptic activity by benzodiazepine site of
the GABAA, receptor. (J Korean Epilep Soc 2008;12 (2) :92-95)

KEY WORDS: Flutamide - Seizure - Benzodiazepine.

Flutamidetw @2 2221 HAEAHES My 48
Aol A 2H8-& vehdlE sitERE Ay A8
oFER kel o] flutamide: EIAEAHEI}
A2 AAo] t] 73+ dihydrotestoeterone (DHT)
o] MM Ao IATEE F8Ad Ak a9E
JAsh= 248 7HA L 9lont, o] B4 e RE KB
H Alzelol Al A FARE 25 7R o)t A
AdelM A-gohs HAE=ERE] APARI 9 o]2]9 o

2 820s 7 Jlelths S & Qlrk o] &
To)A flutamide?7} H5rol| #-gete] 1T EE e}
ith= Aatel F3AA ] AH A0 JeFS Frhs B
A% k0 o]#idt ARES Fao flutamide”t A

o8k o
=

Received 6 January 2009

Accepted 10 March 2009

Comesponding author: Won—Joo Kim, M.D., Department of
Neurology, Yongdong Severance Hospital, College of Medicine,
Yonsei University, 146—92 Dogok—dong, Gangnam—gu, Seoul
135—720, Korea

E—mail: kzoo@yuhs.ac

This study was supported by a faculty research grant of Yonsei
University College of Medicine for 2004 (6—2004—1115).

92 | thstZbEIEks| K| | 2008;12(2):92-95

W EE ekl 5 QU1 ol Helskndt dnkang
o g5 2H in vitro 2L ARgSte] ABE AWk
CHYTY

O™ B2y}

=2 100~200 g9 A2l 34 Sprague—Dawley
Mg ARSIl oH, Fa T Aol 12413 Rt 124]
Zb wke] F71E 7 ARSIt WA dAdgty sE
2] f1es)e] A% ARRE Frete] BE A s 2l
ik MAE ot E FHA Folste] niEE Al
132 G583tk HZ2AS sucrose QIFHRFNOT &
71 & WS Fekal WA % WIS vibratome sli-
cerE(Vibratome 1,000, St. Louis, USA) ©]€-3F] 500
pm® FAZ FHE REQtE AEES 36CE =255
ul—z o] 4_34762\014 HHook7]oﬂ

SAA ok 1AI7F Tk wlek
agick olufel Abgd <l

Ny

J=oNe. 130 mM NaCl,

}‘C] T
3 mM KCl, 1.25 mM Na,PO,, 26 mM NaHCO;, 10
mM glucose, 1mM MgCl,, and 2 mM CaCle] 452

ol =



73 9o 95% 029} 5% CO2 E347|5 A&7
o7 FItk

HEIN YST™
EE dnpdAELS ujokA7] F9 recording chamber
(Harvard, Holliston, USA) 2 %7 Z71A2]gH] 7152
Algekelt 715 she &t A HAHFAE 95% 02
9} 5% CO2 &3tu718} 7ol AHZ o= 2 mLARe £5
2 e Fofsh fAsIink 1R ekuE d o= oF
Eeo I EE Bole] QlEHA el E3tsto] alnd
Hol| Foeiict. AMxEe] Eedeli= Aol 2~10 Qo]
A7F HES v QleEH S Y8 2] B (A-
M system Inc., Everett, USA) & AFE310] S350t

AIE2] E20= Alote]#e] Mossy fibers AF=roPHA
mke] CA3FHRolN S5t 71 & dds= F-9lol
A== AR EEdel= DAM 50 5571 (World
Precision instruments, Sarasota, USA) £} pCLAMP W7
9.0 (Axon Instruments Inc., Burlingame, USA) 3= 734
< Fote] txEs) g ks SAste] 7153Isith

Ao Fofste] R dorles RS 2%
ZZadA|el 4—aminopyridine (4—AP, Sigma, St.
Louis, USA) ¥ GABA, 842 Zd3A¢l picrotoxin
(PTX) & AHg38IolT”

o]z ddS s|4sto] 4-AP+= 55 M, PTX:= 100
pM2] FER A&EA 0w Fosgl o flutamides &
TE5 10 M, 30 M3} 100 pMOZ FHA 7| Fo
sto] Fxo) mEE AskE LItk 2 #HAs 4
7N olde] simpda-s ARE-ste] SAstlom 7 e
A 60 Bt s RS V]SSIeih
PTXE Foi38t A3lo 4= flumazenil (FMZ) 10 M=
flutamide 9} FAlol Fofsto] 1HdRetule] WskE vzt

P
I
(o=

S E R EYgTR= dste] 0.25 mV o)del AeY
wlof] 23t Ao 7 F43}e] Minianalysis (version 6.0,
Synaptosoft, Decatur, USA) 10% 7+4 0= dhgsh= 7t
Anekals ghete] AlzbE 1H R ute] S99t 605t
of k= AA HRYE SIFE Fete] HslrR
7kt

FAEE] EAS 7R AR vlwE 918t Rep-
eated measured ANOVAE AME&I o, 7+ 7 7+
A= t—testE AHE-Ste] Bl Aol A= SPSS
(version 12.0, SPSS, Chicago, USA) X2 135 AR
shick

-

IS
10
i
=
I
e
=
0%
e

P o

4—aminopyridine0f| TPt flutamideQ] M| 21}

4—APE = 7R ReFske] AA Sle gzl
2,604 +3153]°]130 3L flutamide ol 57} 10 M
¢l o] 2,518£4453], 30 pM-2 1,099+7313]2}
100 pM-2- 864 +£3913]2 712t 4%t 22
B d} v wdte] flutamide 10 pMT2 3.3%2] 7H R
Fu7l ZAaERow, 30 pMT-S 57.8% 2%, 100 M
T 66.8%7F Fraste] BASAH R 30 pM 2 100
pMAoA =tz Bt QA FHAE o 10 pM
oAM= T} 2ol 7t ¢llch

A1 WskE vl wEllS wol® flutamide”} 7HA
ReFute] oA a3t A, post hocAlA 30
M7 100 M-S tizat3) Blaske] on) Q1A 7+
2590 (p<0.05) 10 M- ZJo)7} fIQ)t), B8t 30
M2 100 oMt APolells BA1E 2jo)7) d2s]A] oF
SFtH(Figure 1).

PicrotoxinOfl Tt flutamide| AM|&21f

PTXZ 2= b Eekube] AA) Sl thxtol
347+1253]0]9) 1 flutamideFoIT-E %7 10 uM
9l Fo] 151£1363], 30 pMa+2 614237 247 =
AE At 2] H vjwske] flutamide 10 ¢M
T 56.6%°] (FAESFIL 2HAE oM, 30 pMa

700 ‘+ Fluio0 —A— FAuzo -l FAul0 —X— 4APonly

500

400

300

200

100 +

0 T T T T T 1

0 10 20 30 40 50 60
(miN)

Figure 1. Flutamide was added to the running aCSF with 55 1M
4-AP. 10 1M flutamide suppressed the whole mean number of
epileptiform discharges to 3.3% compared with the 4-AP only
slices, but could not show statistically significant change.
Increasing the concentration of flutamide to 30 and 100 1M
decreased discharges to 57.8% and 66.8% each, and showed
significant suppression (p<0.005).
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Figure 2. Flutamide was added to the running aCSF with 100
M picrotoxin (PTX). 10 #M, 30 M flutamide suppressed the whole
mean number of epileptiform discharges to 56.6% and 82.5%
each compared with the PTX only slices, and showed signifi-
cant suppression (p=0.003). 30 «M flutamide mixed with 10 ©M
flumazenil showed no difference with PTX only group.
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Figure 3. Chemical structure of flutamide.
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