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Fig, 1

Fig, 2

AChE histochemistry in mouse striatum from coutrol (A) and from 7
days after MPTP treatment (B). Positive nerve fibers with various
sizes form a dense network. Large sized, oval cell bodies are seen.
No effect of MPTP treatment is found in the staining result.

NADPH , -diaphorase histochemistry in mouse striatum from control

(A) and from 7 days after MPTP treatment (B). Mediun sized
positive cells extend a few thick and long dendrites. No noticeable
change is seen in morphology nor in number of these positive cells.
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GABA immunohistochemistry in mouse striatum from control (A) and
from 7 days after MPTP treatment (B). Medium sized oval cells are
scattered throughout the strictum. No effect of MPTP treatment is
found in the staining result.
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Fig, 5 Enkephalin immunohistochemistry in mouse striatum from control (A,
C and E) and from 3 days after MPTP treatment (B,D and F). A;a
rostral part of the rtriatum. Islands (arrows) stained intensely for
enkephalin are irregularly distributed. Extremely dense stainings are
seen in the ventral pallidum (lower right). B; a similar region to A.
Enhancement enkephalin in immunoreactivity are seen in the islands
(arrows) as well as in pass-through fibers in the white matter of the
striatum (arrow heads). C and D ;a ventromedial part of the striatum,
slightly caudal to A and dorsally to the commissura anterior (CA).
Here the number of enkephalin positive pass-through fibers (arrow
heads) are far greater in D than in C. E and F; A higher power
magnification of the ventrolateral part of the striatum. Densities of
positive terminals and varicose fibers are higher in F than in E. In
addition, many cell bodies are stained intensely for enkephalin in F.

Fig, 4 5-HT immunohistochemistry in the striatum from control (A and C)
and MPTP-treated (B and D) mice. A; distribution of 5HT never
fibers in a lateral part of the striatum which is abjacent with the
external capsule (EC). Fkrther laterally (left) a part of the cerebral
cortex (Cx) is seen. Note that the ventrolateral part of the striatum
contains the highest density of SHT fibers. C; a higher magnification
of the ventrolateral striatum. B; on 7 days after MPTP treatment,
very few fibers are observed in a similar region to A. D; on 30 days
after MPTP treatment, a higher magnification of the ventrolateral
striatum demonstrates that SH(E fibers are very few in the striatum
(right) but are rich in the cortex (Cx).
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% 1-methyl-4-phenyl-pyridium(MPP*) %, F
— I MBS L 5T 5-HT #EIifL T
FIREITHICBEEH 2 RITT L T3E2 TH
3, 8L, BBEOHRE, EEHMERARIF—/IY
MBI L CIEEICHL, S-HTMZio L T
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450 P

FRThHh3. HENLZA, ZDHED Enk
MRS IEHOEREHAS,IIT I L
BTE&EZW. LAL, TREEIRERK, 5
Wb 3 HEESEROEGKREL B L T 3
ZERBEHMOBEETHY, ZOLKIIHIT BE-
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g ELIS NS, —DiF, BEF—/t3 Y
MEEIZHT 5 MPTP 0 E1:ERIIMEEED
BCHAFN—1IVOAREBENIIEET S
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RIEIL &R 22 LI3RERB A BV, &5
IZ GABA AL EZOREFE» 54T
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LARIR, R E & N8R 5 Rk A
FBOSNEBEOHMICAREZIRD SN L ol
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The hitochemical changes of non-dopaminergic neurons of the mouse striatum induced by
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), a nigrostriatal dopaminergic neur-
otoxin used for a model of Parkinson’s disease.
by
Toshikazu Hochi
Department of Anatomy, Okayama University Medical School, Okayama
(Director : Professor N. Otuka)

The effects of MPTP on non-dopaminergic neurons were studied in the striatum of
ICR mice, by means of enzyme histochemistry for neurons containing acetylcholinesterase
(AChE) or NADPH2 -diaphorase and of immunohistochemistry for neurons containing
GABA, serotonin or enkephalin.

The most prominent changes were observed in immunohistochemical staining for
enkephalin, 3 days after the treatment with MPTP. Enkephalinimmunoreactive nerve
fibers and terminals were increased both in number and in intensity, particularly at
enkephalin-rich islands seen in the rostral striatum. In addition, enkephalin-positivepass-
through fibers and cell bodies were also increased throughout the striatum. The highest
density of these cell bodies was found in the caudal striatum. These changes in enkephalin
immunoreactivity became less evident day by day, and 60 days later the staining result
appeared almost the same as that in control mice. In contrast, serotonin-immunoreactive
nerve fibers became sparse, particularly in ventrolateral parts of the striatum, from 7 days
after the treatment with MPTP. Such a change was obsesved for as long as 60 days, so
that it was suggested that the MPTP treatment caused irreversible degenerative changes
in serotonin nerve terminals of the striatum.

On the other hand, no significant change was recognized jn other striatal nerons
containing AChE, NADPH2 -diaphorase or GABA,

The present study indicates that some non-dopaminergic neurons, either intrinsic or
extrinsic to the striatum, are affected by the MPTP treatment and therefore an important
to the understanding of the etiology of Parkinson’s disease.



