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= Abstract=
Effects on 5-HT and Ach in the Rat Brain by the LC.V Injection of PCPA

Young Sook Pae
Department of Pharmacology, College of Medicine, Ewha Womans University

PCPA is a drug which depletes serotonin by inhibiting tryptophan hydroxylase activity.‘

Recent evidence indicates that the ascending cholinergic projection from the basal forebrain
and ascending serotonergic projections from the brain stem exert a powerful control over the
generalized electrical activity of the hippocampus formation and neocortex. Cross & Deakin
(1985) reported that destruction of ascending cholinergic neurons by injection of ibotenic acid
into the basal forebrain results in a significant reduction in 5-HT; receptor in the denervated
cortex.

Maura & Raiteri(1986) observed that the release of (*H) Ach was concentration depenenden-
tly inhibited by exogenous 5-HT in rat hippocampus.

So, we were interested in investigating whether PCPA which depletes the serotonin also
affects the cholinergic system. The brain(cortex area 3, 4, 17 and hippocampus) were exised
on the 3day and the 7day after single injection of PCPA 3mg/10ul into the cerebroventricle(Late-
ral ventricle AP+82mm ; L, 1.5mm: DV+12mm).

5-HT and 5-HIAA contents were measured by HPLC-ECD and acetylcholine was measured
by GC.

The results are

1) 5HT & 5-HIAA contents in the cortex & hippocampus were decreased gradually after
PCPA injection but not significant.

2) Ach contents in the cortex & hippocampus were decreased significantly on the 3rd day
& 7th day after PCPA injection.

3) We observed that the cerebral cortex has small amount of vesicles or no vesicles and
coated vesicles in the axon terminals by electren microscope.

So, these results suggest that PCPA treatment results in significant changes of cholinergic
system in the brain.
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W) 0T A 17,000g2 2087 F4EHT
sl e Hsle] T ko] ether® 23] Al HsE

O,

- 322 —



etherZz2 v8|3 A4A7F S Z94 & SLAZR
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lineZ propionyl choline® 2 esterd} AlZ ). FEA
71FFAA SE ALADF FHT 400mlE
Yol 23JA]7) 3L potassium peroxide 20ul(KI 2g3}
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=93t
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93 2.1 flame ionizaton detector attenuadon ; 8X 10
— 1 1L ANPS/MVV, colum temp : 95T, helium carrier
gas ; He, flow rate 30ml/min, injection port & detec-
tor temp 5 200CoA &334l Ache TE 2
FIHMe W TFEA butylcholine 0.3mM 50
ule] i3t Ach 0.1, 0.2, 0.3, 0.4 mMS 2+t 50
mid] Y1 FA % FYE Aefste] €& chromatog-
amel X WREFEAD ARGl g8 T 3
oz FaAsdd faid AUWAAL dek,
olo] e Aol M) Ach¥SES Fahol Ach nM/g
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2. Serotonin 3 5-HIAAZIZHH

AZH HE 25994 858 Glowinski %
Iversen'® 2] W8& oFzF W3] A 2 dnje]
H2AE H3 ok AHD F-51E HZ2 2 £ bio-
genic amine 2% & $]3}e] Wagners'92] wi$
A AR ZH5 mg 20ml o] 4
o] 0.IM perchloric acid(0.25% disodium EDTA
g8 7lske] @3 homogenizatdon) gH3 12,
500goll Al 1587F QA2 (effendorf centrifuge 54
14, Brinkman, USA)3}e] 1 AA2RS 3 3 ch

Z3F A&  nitrocellulose membrane filter(pore
size . 1.22mm, Biuoanalytical system Inc. USA)E
A #3131 o B ZF 10ulE High Performance Liquid
Chlomatography(HPLC) systemo) %]} 5-hyd-
roxytryptamine(5-HT), 5-hydroxyindoleacetic acid
(5-HIAA) 9] 3-8 &334t HPLC systemdl] Al
288 Azte] EFEL Electrochemical detector
(EC detector) 2 ZE3U 7 E2 9] peak BH &
A skt

AT 8477 2 EHzde ged 2o

HPLC #4]7] : HPLC(waters Associates, Models
441, USA).

Colum : Biophase ODS 5mm(250 5mm) (Bioanl-
ytical Systems Inc. USA).

Mobile Phase : 5-HT, 5-HIAA &7 . 6.5% aceto-
nitrile, 93.5% 0.15M monochloroacetic acid buffer(0.
34mM sodium octuyl sulfonate®} 2mM disodium
EDTASHR)E pH 282 &3 $9&TE 1.2
mi/mine 2 3¢t}

Detecror . LC 4B/17 Electrochemical detecter with
TL-5 glassy carbon working electrode(Bioanalytical
System Inc. USA).

Applied Potential . 800mV vs Ag/AgCl

Controller Sensitivity : 1 nA/V
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1. Zx| 4 L PCPA F0{% &7 x|} siotollA
5-HT ¥ 5-HIAAZF HE
D g9
(1) 5-HT Z¥% : g2 3% 5-HTFHE 192,
11+ 19.89(ng/p) 4271 PCPAT AT 3UTAAE
175361 18.19(ng/g) 2.8 7+ #AaIFA2U FA

Ho g 99y} fith PCPARAE 7¢ ZAME
188.541 13.83(ng/p) 0.2 3d T HlEte] 23]
k7t ZFrlete APE B oH(Table 1, Fig. 1A)

(2) 5-HIAAZ HE : 2T 5-HIAAZE 151,
98+ 10.04(ng/g) 0} Y 28 PCPAFAE 3 ol A
= 142.82+9.88(nglg), PCPAR A E 74T AE
128.59+ 7.25(nglp) 0. 8 AR 7AdE FEE B
G H(Table 1, Fig. 1A).

2) 3 o

(1) 5-HTZ 8% | 279 5-HTZHL 299.41%
26.54(ng/g) o] o.M PCPATAF 39 FollAE
276.01+421.90(ng/g) PCPAFE 79 FAE
241.29+ 26.08(ng/g) 0. & Az} Zadle AL B
1} (Table 1, Fig. 1B).

(2) 5-HIAAZ W% | )29 5-HIAAT 281.50
+30.91(ng/g) o) e™ PCPARAF 3 FolMe
9264.014 9.50(ng/g), PCPAR 1% 7Y Tl A& 223.

Table 1. The effect of PCPA I1.C.V injection on the contents of 5-HT & 5-HIAA in the cortex and hippocampus

of rat brain
Cortex Hippo
5HT 5-HIAA 5HT 5-HIAA
Control 192,11 19.89(7) 151.99% 10.04(7) 299.41%26.54(7)  281.50%30.91(7)
3 days 17536+ 18.19(7) 142.82+ 9.38(7) 276.01+£21.90(7) 264.01% 9.50(7)
7 days 188.54+ 18.83(7) 128.59+ 7.25(7) 241.29426.03(7) 223.44%14.01(7)

Numbers in parentheses denote the number of animals

Values are means® SE cxpressed as ngfg tissuc
*p<{0.05 by unpaired Student’s t-rest

B.
[3 Control 1
n
300 1 0 3 Days 300J gg‘orr;(:;);
: D7 Day E1 7 Days
[
2 29 2 2001
g g
)
=1)]
® E
100 100
0 - d 0 R EE N J
5-HIAA S-HT 5-HIAA

5-HT

Fig. 1. The contents of 5-HT & 5-HIAA in the cortex(A) and the hippocampus(B) of the rat. After 1.C.V.
injection of PCPA($mg/kg), the hippocampus & the cortex were dissected out and used for measurment
of 5-HT & 5-HIAA contents. Vertical bars indicate S.E. of mcans.

*p<(0.05 compared to Control(by unpaired Student’s t-test).
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2. E={ 4L PCPA 0% 2% o =2} siofollAf
Ach¥ HE

HE54WE PCPAE Fo8 ¥ 39, 794 iy
BQ3 syoke AchFe 2Ystel e e 2
HE 4tk

1) A= de] AchF

279 A 8.98+ 0.64nmole/ge] Z o) PCPAR A
F 39 TAAE 1.15+0.06nmole/g, PCPAT &
79 T4 1.06+ 0.18nmole/go 2 3YEH 7Y
oA A & gg vee, 5T 2F d=
o Be] @A F2EE Vel A (p<0.05)
(Table 2, Fg. 2A).

2) djute] Ach#

HEzAN A 3.194 0.19nmole/gel A 0] PCPAR-o

Table 2. The effect of PCPA I.C.V injection on the

contents of Ach in the cortex & hippocam-
pus of rat brain

Cortex Hippo.
Control 3.93+0.64(12) 8.1930.19( 9)
3 days 1151 0.06(21)* 1.95£0.27(12)*
7 days 1.06+0.13(14)*  1.95+0.22( 9)*

Numbers in parentheses denote the number of ani-
mals

Values are meanst SE expressed as n mole/g tissue

*p<<0.05 by unpaired Student’s ttest

A

F 3Y FIAE 1.905% 0.27nmole/g, PCPAR ] &
79 FAAE 1.95% 0.22nmole/ge & 34T 7Y
FAA A e &g JEH, FEEF bz

C 2o vl A3 Z4AEE JER AT (p<0.05)
(Table 2, Fig. 2B).
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E7]|98 & olFE Zo] #FFHYL. &
AHAEEE Zte F4F LA Coated
A£¥E BFY F AU9T(Picure 1, 2, 3, 4).
PCPAFALE 7 2& 22 A ¢} GAMEHA #F
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Coppen!®o] $-&%2] el 2lo] th g AT A
=277 ¢ serotonin o7 fle] HohE Bu
ojg] A7Ayststa FHAA serotonin A7} &
w3 AP o

A FF B AN A serotonin ABHE E2A
o] Fej7t -39 F8 ¥WUo] dArhe ¥
serotonin A FF2] A8 H Agholy} UG LEA
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Fig. 2. The contents of acetylcholine in the cortex(A) and the hippocampus(B) of th rat. After I.C.V injection

of PCPA(3mg/kg), the hippocampus & the cortex were dissected out and used for measurment of
Ach contents. Vertical bars indicate S.E. of means.

*p<0.05 compared to Control.(by unpiaired Student’ t t-test).
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Picture 1. Cerebral cortex of normal rat. The axon terminals making the axo-dendritic synapses contains many
synaptic vesicles. X28,000.

Picture 2. Cerebral cortex of rat on the 3 day after the administration of PCPA the axon terminal(astrisk})
of an axon terminal(astrisk) of an axodendtitic synapse contains small amount of vesicles and the
contents of vesicdles are not so clease. X28,000.

Picture 3. Cerebral cortex of rat on the 3 day after the administradon of PCPA. An axon terminal without
vesicles(arrow) makes the axo-dendritic synapse. X 28,000/

Picture 4. Cerebral cortex of rat on the 8 day after the administration of PCPA. The coated vesicles(arrows)
are seen in the axon terminal with a few vesicles. X28,000.
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o 2 in vivo ¥ I X & serotonin $8-3| 7} 5-HT
18R 5-HT,AAE o 478 2 d42 4499
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oM E oledt Z9-& BE37) YEASE Ho}
AlZro]l Agell wel oAl AFFHFe] doluA|
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