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I-Deprenyl (Selegiline) Prevents 6-Hydroxydopamine-induced
Depletion of Dopamine and Its Metabolites in Rat Brain

Eun Mi Kim, Sun Choon Kim*, Hee Sun Chung* and Hwa Jung Kim'

College of Pharmacy, Ewha Womans University, Seoul 120-750, and
*National Institute of Scientific Investigation, Seoul 158-097, Korea

Abstract—Whereas a selective inhibitor of monoamine oxidase type B. I-deprenyl (selegiline), is now
widely used in the treatment of Parkinson’s disease. the precise action mechanism of the drug remains
elusive. In this study, to investigate protective effect of I-deprenyl against the dopamine depletion in-
duced by 6-hydroxydopamine (6-OHDA), the changes in tissue contents of dopamine, serotonine (5-HT)
and their metabolites by [-deprenyl were examined in intact and 6-OHDA-lesioned rat brain. In intact
rats, a single intraperitoneal (i.p.) administration of /-deprenyl showed a no change in striatal dopamine
and its metabolites at low concentrations (0.25 and 1 mg/kg), but significantly inhibited dopamine meta-
bolism at a higher concentration (10 mg/kg). The repeated administration of [-deprenyl (0.25 and 1 mg/
kg, i.p.. for 21 consecutive days) reduced the contents of 3.4-dihydroxyphenylacetic acid (DOPAC) and
homovanilic acid (HVA) in dose-dependent manners without changes in dopamine content. Bilateral in-
tracerebroventricular (i.c.v.) infusion of 6-OHDA (100 ug/10 pl/hemisphere) depleted dopamine in stri-
atum and septum by 81% and 9% respectively. When rats were pretreated with [-deprenyl before 6-
OHDA administration, the striatal and septal dopamine levels were significantly increased by about 3.0~
fold and 3.4-fold. respectively, compared to the untreated 6-OHDA-lesioned rat. Pretreatment of /-depre-
nyl also significantly enhanced the dopmaine metabolites, DOPAC, HVA and 3-methoxytyramine, in the
striatum, and DOPAC in the septum. These results indicate that a I-deprenyl pretreatment prevents 6-
OHDA-induced depletion of striatal dopamine and its metabolites.

Keywords [ ] [-deprenyl, 6-hydroxydopamine, dopamine, dopamine metabolites, rat brain.
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Fig. 1— Metabolism of dopamine and 5-hydroxytrypta-
mine by monoamine oxidase (MAO) and/or ca-
techol-O-methyltransferase (COMT).
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Fig. 2—High performance liquid chromatogram of do-
pamine, 5HT and their metabolites containing
in rat striatum. Peaks for internal standard
(ISTD, 3,4-dihydroxybenzylamine), DOPAC, do-
pamine, 5-HIAA, HVA, 3-MT and 5-HT, separat-
ed simultaneouly, are shown in order.
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Table 1— Effect of single administration of [~deprenyl (DPN) on contents of dopamine, 5-HT and their metabolites

in rat striatum

Drug (mg/kg) Dopamine DOPAC HVA 3-MT 5-HT 5-HIAA
Saline 834.2+30.1 163.6+£16.6 46.1+2.0 17.3+1.9 15.9+2.3 23.5%1.3
DPN (0.25)
30 min 836.2+47.0 169.5+4.0 51.0£3.3 16.7£1.2 15.3+1.0 24.6x1.6
2 hr 809.4+13.3 173.7+9.3 40.6£2.9 14.9+1.3 187.£1.9 25.6x1.4
DPN (1)
30 min 861.0+76.7 173.1+5.2 50.5+1.6 20.3x1.3 15.3x1.2 24.1+1.4
2hr 806.8+34.6 144.04+6.8 39.0+3.2 12.6+0.8 17.6x1.3 26.7+1.5
DPN (10)
30 min 953.04:25.7 109.5+6.2" 43.4+1.2 221+0.9" 17.0+2.4 22.5%x1.8
2 hr 963.44:54.6 94.615.4" 35.7£2.7 17.9+2.8 17.6+2.4 22521

Rats were treated with I-deprenyl for 30 min or for 2 hr before sacrificed. Data are the means+S.E.M from 5~6

rats in units of pmol/mg protein.
*p<0.05, **p{0.01 relative to control (saline) group.
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Table I — Effect of single administration of /-deprenyl (DPN) on metabolic ratio of dopamine and 5-HT in rat stri-

atum
Drug (mg/kg) DOPAC/dopamine HVA/dopamine 3-MT/dopamine 5-HIAA/5-HT
Saline 21.7+54 6.6+0.9 2.3+0.6 168.8+39.2
DPN (0.25)
30 min 22.6+2.9 7.3+0.9 2.2+0.6 173.5+34.6
2 hr 23.6+3.1 6.0x£1.0 2.0+£04 158.7+48.9
DPN (1)
30 min 22.84+5.0 7.2%1.5 27+1.0 171.8+39.8
2 hr 19.7+2.7 5.7+0.8 1.7+0.2 167.4+25.1
DPN (10)
30 min 12.6+1.6* 5.4+0.3" 2.5+0.1 150.3+27.7
2 hr 10.9+1.3** 4.4+0.8* 2.0+0.9 141.9+26.0

Rats were treated with [-deprenyl for 30 min or for 2 hr before sacrificed. Data are the means*+S.E.M from 5~6

rats in units of % ratio.
*p<0.05, **p<0.01 relative to the control (saline) group.
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Fig. 3 — Effect of repeated administration of /-deprenyl
on striatal dopamine and its metabolites in nor-
mal rats. Rats were intraperitoneally (i.p.) ad-
ministered with 0.25 mg/kg (DPN 0.25) or 1
mg/kg (DPN 1) of I-deprenyl once daily for 21
days. Rats were sacrificed by decapitation one
day after the last injection and the striatal con-
tent of dopamine, DOPAC and HVA were a-
nalysed by HPLC. Data represent mean+S.E.
M. from 7~9 rats per group.

*p<0.05 relative to the vehicle treated control
group.
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Table III — Effect of intraventricular injection of 6-OHDA on tissue content of dopamine, 5-HT and their meta-
bolites in the striatum, hippocmapus and septum

Treatment Dopamine DOPAC HVA 3-MT 5-HT 5-HIAA

Striatum vehicle®  792.7+78.2 198.1+23.7 57.1+5.6 18.212.1 18.5+3.0 36.1+4.8

6-OHDA  152.5+28.8**  39.1+5.8** 20.3+1.9*  94+15" 10.7+1.0 35.6£5.8

Hippocampus vehicle® 4.6+1.0 ND ND ND 17.0+24 25634
6-OHDA 2.6£0.9 ND ND ND 51+0.4* 18.3+2.1*

Septum vehicle® 140.3+17.0 19.0+2.4 13.7x5.5 ND 23.3+4.1 30.3+7.3
6-OHDA 14.4+3.5™ ND ND ND 23.8%£3.0 58.6+12.9

Date expressed in pmol/mg protein for the means+S.E.M. of 5~7 rats.
20.1% ascorbic acid in saline. *p<0.05. **p<0.01 relative to the vehicle-treated group. ND, not detected.
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Fig. 4— Effect of I-deprenyl pretreatment on striatal (A)
and septal (B) dopamine and its metabolites in 6~
OHDA-lesioned rats. Rats were administered
(i.p.) with saline or three concentrations (0.25, 1
and 10 mg/kg) of I-deprenyl (DPN) 30 min be~
fore the bilateral intracerebroventricular injection
of vehicle or 66FOHDA (100 ug/10 pL/hemisphere),
Rats were sacrificed five days after the surgery
and tissue content of dopamine, DOPAC, HVA
and 3-MT was measured. Data represent mean=*
S.E.M. from 57 rats per group.

*0¢0.05, **p0.01 relative to the 6-OHDA treated
group.

finity transport systemol &3] Z}e|Zopal 21734
A4 E) 6-OHDAL ml§- w27 Atglslo] Ax2s4
AR 22 (H0,) 8 BN A AR S g ste
Aoz g

6-OHDAE 45 ddll 22} 100 pg¥ o=
A AZAWNA 81%9] dopamine ZZo] FEFHAS
o tjAME<] DOPAC, HVA ¥ 3-MT% Zt7} 80%,
64% 2 48%9] Frl A3l Ueb o, 5-HTSt
2 thARAN(5-HIAA) 9] #2139 At TE=A oksk
tHTable 111, Fig. 4). x4 9} 87 7274 Aol &
HAHoz xFFHo Qe ¥4 vk, 54, AR
2 H7t A% 6-OHDA Fold 83 ofl 5 3
FE SAHTAT FHAME AzA A9} npzrEA]
2 6-OHDA Fo2 dopamine 3ol A &HA
(90%) 7a3t9x 5-HT 32 3= gston,
dlutelj A= dopamined] 91 A Q] WSk #aEA]
kot 5-HT$} 5-HIAA®] 742t 70%9}F 29%7F 24
" Aoz Yeht AxA s g P vEhEH
(Table 1ID). A/d3lR-o} e 5AE At &
2=]2] k9t (data not shown).

Commins 5% 150 pg 2 200 pge} 6-OHDA ¥
Al Az el A F1H 02 dopamine ¥ A
8haz 5-HTE F7kshut, sl 2 sfwtell X & 5-HTS] &
o] A H o] Aoldt AnE yeltiy Buslgr}, &
AFAME 200 pgel 6-OHDA FoA] & ReH =2 o}
Q559 Wit th24 #aEgloed ol FAE
2}o]= Commins $20] 2|8} v}o} 7bo] W2 E 2
6-OHDAY =4 &3 tigh 744 (susceptibility)
o] vty EY Ao ARl I mLFe| 6-
OHDAZL 7}e|Zoln Fagt ol 5-HT % ke
A4 glomz B Adda AHeE 6-OHDAS &
Fx ol3 Waly gglo A LIPS 7HEA o]

=
A

J. Pharm. Soc. Korea



g-afolcEMNETRYIoR fud H WU o0 ndd dig -hzade] JAay 39

ATk

I-Deprenyl& 6-OHDA %] 3084 1A x5} &
) B A Fodgl -deprenyle) HEH(0.25, 1
2 10 mg/kg)ol A &3 JEH L oo} A Fieof
A 25 [-deprenyl& M A]|&}7] o8& 6-OHDA H¥H
of u)3) M=AN ] dopamine ol FoH o2 F7}
g%len, DOPAC. HVA ¥ 3-MT 59 dxAE &
e Z7HAATHEFIg. 44). Al 559 -deprenyl A3
ol o8 25 6-OHDA wW¥H#<e Mz=A dopa-
mine §3#9] 3w = F/+EA 2T, vehicle Fd
A ) 27 dopamine®) 53~64%71A &=t} o
ARIQ] DOPAC, 3-MT % HVAS] 4% S71ste 24zt
A NZETY 33~56%. 17~97% 2L 64~83%= 3=
=i}, wEkA 6-OHDAS theh =] o}gla} 2 thabA)
E9 ngo] vlwA A¥EQ -deprenyld] FHZ A
=N S L 5 Ut FEAME 6-OHDA 7Y 4
ol 1 mg/kg 2 10 mg/kgel I-deprenyl $<iA] dopa-
mine?] ¥3o] |-deprenyld A3 &2 6-OH-
DA H9 g0 v)3) zbz} 4.500¢F 2.2002] F2)HQ
Z7H JEPYtH(Fig. 4B). dlntellA= -deprenyl ¥
o 2 5-HT ko] 6-OHDA HHF BT} thh F7181%
o} feAde glglen, w7t g A4 dopa-
mine, 5-HT 2 tAlAl] bz ek gt
(data not shown).

B Ao |-deprenyld 13] Aoz T 6
OHDA® &3} =1} dopamine® 144 Fo5oz
A&kt Scarr 52 6-OHDAS.Z MZAY do-
pamine 1Z2(25%~97%)& €27 ¥ |-deprenyl(2
mg/kg, 1.p.)& T39S 9 dopamine® HAMAIE
o] &=Fo] WelElA] = RASR Kol l-deprenyl©)
dopamine®| tiAlell o} S WX|A| Ygitha B
13}tk Finberg 5'°% 6-OHDAZ 95%°14 do-
pamine 31Zt& Yo7l Fo] nHRAHE o] &35k 4
ol A [-deprenyl(1 mg/kg, s.c.) T2 A4 23t do-
pamine 3&Fe] W3lE & 4 gllen -dopa F°l
wE MzAY HE]Y F9] dopamine T slol T
dekg 4| Fslg e vz Axalulel dopamine tiAk
o} MAO B7t A &8l @etha FE319H. o
5 d7-E°] X% 6-OHDA F ¥4 I-deprenyl&
Fojgh vty B oM 6-OHDA 5% 30840
I-deprenyl& A x| sld W Fe|A]2] dopamine Z
7t agE #AsIct weld 6-OHDAY s A4 H
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8)o] dojt Follx= -deprenylel] 93} dopamine 3
F57t 2395 3A 71937] A8 [-deprenyle
A28 739 6-OHDAY 213t dopamine A7AEA
ol e R EHE JERT T &8 ¢ Q) 1
o]9]ol 6-OHDAS 2% HZAW dopamines] nz
Aze] #ol9t -dopa®t #-2 dopamine HTEZR ]
F-ojo) we} dopamined] = ZEhd FHolmZE o
B b2 o) Bqo i =5 [-deprenyl®] 6-OHDA®) tf
g &7l 93k P A 4 9l 6-OHDAC €13k 4173
S W8 -deprenyle] REgaE UEHE oF
= I-deprenyl®ll 23] 6-OHDAZ®| presynaptic neu-
ron® 2 F4(uptake) &= Aol AsE7] wiEYo]A
U = 6-OHDAC 93] A= 48t fe27]50l
thdt scavenger &40l Z715)7] QEPoleta #1715
T g}, B AdEHeAM |-deprenyle] M|l & 6-
OHDA®] 2J3t dopamine #@o] 2=} 6
OHDA #¥# ¥t} dopamine @ WALAES] &ako]
UM AL R vehd date SAEE # A7%
ol tigt ARG Q3] 47 Pdo] EAFh= A
22 ¢} dopamine #FFol Z7rEha s &
T Utk 6-OHDAY A3 54L& MAO-catalyzed
process 9= TS 7)) 9k Aolgk= oA o] A|A]
S dar, 2 Ao dopamine®®?t ohlEk 2 A}
A= Hx7} 2748 Aoz uEo] g-OHDAC tist
I-deprenyl®] 23282 th3k MAO-B A& wjEvt
2old Ao AlgHL.

4 B

I-Deprenyl 13 2 eS8 P4 9t I-depre-
nyl& AR T 6-OHDACZ MzAW dopa-
mine TZE Yoz AZEAH 2 HiA oA B
#1442 dopamine, 5-HT ¥ tAlAlE2] slabisls
AR thgT 22 HE2E A3t

1. A4F A I-deprenyl 13} F14] 0.25 2 1 mg/
kgel &l M= XZA dopamine ¥ 5-HT thA}el]
Agke mR|2] Zou} 10 mg/kgoll A dopamine?) A}
7F AR, 025 2 1 mg/kg 838 3577 ER
ojAjol = MZAY dopamine thAlt fakelEH o=
AaEon, 8 APdzdoA B2El ~deprenyloll
2}%t dopamine tAF A3l A= MAQO Bell i3k o} )
Zpgol] o5t AxtE Bzt
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2. 6-OHDA(200 pg)e) =M A Sz 1z
o} A ztz} 81%9F 90% 2] dopamine 3o
=H Yt} [-DeprenylS A X501 & o MzAlet F
Aol A BF |-deprenylS A A 84A] ¢ 6-OHDA ®
W7 o)l 419} dopamine 3ol v& 3v] A= F7Fsk
i1, dopamine JAHAIE X Az} FHAM 2F &
o] Z71=Qit}. o)2)3 A2 7E dopamine A7
37} dojutr] Aol I-deprenylS AHXE - 6-
OHDA® &3 A Aslaof tigt JAgHR Qe =
AW dopamine % thAAIES mzo] AAF o} 53]
dopamine A7 @ero] EAFHE HZAUS do-
pamine 3] 2719 4= Qlvta AL HU

ZAtel 2

2 7o) AR FetAlets) oixjepst 7 BEAk
g A7H] A Yo FYPHY o oo ZA=HU T
2 3
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