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The Effect of Methamphetamine on Phosphatidylinositol Metabolism
in Rat Brain

Shigeru Morishita, Hiroto Shinkado, Hiroyuki Kodama,
Yoshiaki Katsuda and Kazuaki Shimosato*

Methamphetamine causes psychotic symptoms, but the mechanism of this effect
is not known well. With regard to this mechanical phenomenon, we examined the
effect of methamphetamine on phosphatidylinositol metabolism (the PI response) in
the rat brain. The PI response in rat brain is regulated through the a,-receptor, and
moxisylyte (100 mM), what is an a;-receptor antagonist, inhibits the PI response.
Methamphetamine (10 mM) was added to the PI response with the accumulation of
LiCl (10 mM), inositol 1, 4 -bisphosphate and inositol 1, 4, 5 -triphosphates. These
studies suggest that the psychotic symptoms caused by methamphetamine are related
to the PI response. (Accepted on November 19, 1991) Kawasaki Igakkaishi 17 (4) :357—359,
1991
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Wistar 5 v b (200~300g) ZWiHEE, K
EEAZ A4 A (50mg) %2{EHE. 2,Ci ©*H-
myoinositol &10 mM glucose * KRB buffer
(pH 7.4) 2 ml 2&AML053R, 37C A »F 2
R=y gy LTA /¥ b= VIREEEERL
7-. ice cold KRB buffer 5ml T 3 EIZEEHE,
10 mM LiCl % 721310 mM LiCl+10 mM MAP
% 72 1% moxisylyte 100 mM %% 10534 37°C
TAYFax—¥a L, 0% norepine-
phrinel00 xM ZH0Z T6053 A > Fa—v =
> L 10%trichloroacetic acid 5 ml TRG% ik
% 7z .» 3H-myoinositol TR L 72 #& T <
norepinephrine 2#%5 L7z % @ % control & L
. BEER 7uuZ VA AY ) —N(2 1 1V/
V) THiH U 72% Folch DZKEESECED 12 &> T
AV b=V VEBRESBELT:. SSEELTZA
¥ b=V B iX Berridge® D Ak £ Y,
Dowex IBA A v&an s hora~x I 7 4
— (ImD Q) ZEA20ml, (2) 5 mM-
sodium tetraborate/60 mM-sodium forate 15

ml, (3) 0.1 M - formic acid/0.2 M - ammo-

nium forate 30 ml, (4) 0.1 M-formic acid/
0.4 M-ammonium forate 30ml, (5) 0.1 M-
formic acid/1.0 M-ammonium forate 30 ml

Table 1. Effect of moxisylyte on PI response

Bq/P mg

Moxisylyte 100 mM | 5.08£0.94 p<0.01

TP, control 7.90+0.89

Moxisylyte 100 mM | 7.22+3.68

IP. control 5.6240.57

Moxisylyte 100 mM | 4.86+1.09

IPs control 5.17+0.61

IP, : inositol 1 -phosphate

IP, : inositol 1, 4 -bisphosphate

IP, : inositol 1, 4, 5-triphosphate
(mean+S. E. M., n=4)
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DIEFL (3) 1A /¥ b—n—) VB (IP,), (4)
Ay b=V VBAP,), (B) A4/ b
—VE) VB (IP,) # B IR SEZ Y VTV
—ygUNATNREDY F V=Y a T
AF ¥ —4ml ZINZBEEEEZEIE L. BED
&8 % phospholipid B-Test 33 (FI5%) THl
FEL, WHENEMEIX radioactivity/lipid phospho-
rous mg CFELU 2. HEEAILEIX t BRE %X A
Vv, meantS.E. M. THL p<0.052FE=
b el

] #

control & L T norepinephrine #5812 7] B
EY R RIS 8 koo I, moxisylyte
hydrochloride 100 mM T® 52 U8 a;-rece-
ptor 270w 7 LTBWIE LT, IP,, 1P,
BEZZD > TN IP,OEREEA S, ar-
receptor 2/ L724 / ¥ b—n ) U IRE R E
ENEE® 5z (Table 1) .

LiCl 10 mM % norepinephrine 5512 K i
X TBWIEZ, P, © 24.46+5.24 Bq/Pmg,
IP, : 6.28+0.29 Bq/Pmg, IP; 1 5.14+1.12
Bq/Pmg & IP,, IP, iZ control & lb_TE LI
o723, [P control & R TERICEE
BREDH SNz, & 51 MAP 10 mM % LiCI 10
mM L FEEICA v F 2axX—¥ 3 > L 7% nore-
pinephrine Z#5 U 7813, 1P, :24.11+8.76
Bq/Pmg, IP,:16.26+£6.01 Bq/Pmg, IP; :
14.31+4.17 Bq/Pmg & IP, 1% LiC1 10 mM ®
HERIEELZE R 5N, IP,, 1P, 1,
control, LiCl10 mM &5# LHRTHEERE
@ snl: (Fig. 1).
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