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Neuronal Cholecystokinin: Distribution, Receptor and mRNA

Makoto HASEGAWA

Department of Psychiatry, Niigata University School of Medicine
( Director: Prof. Shin IHDA)

Cholecystokinin (CCK), a brain gut peptide, which is assumed to bhe a peuro-
transmitter or a neuromodulater, may play an important role in mental and neuroclogical
function. The concentration of CCK in various regions of rat brains was determined
by radicimmunoassay, and the receptor activity for *H-CCK in various areas of guinea
pig brains was estimated. The effect of repeated administration of methamphetamine
and haloperidol on the CCK concentration and CCK receptor were also studied. Admin-
istration of methamphetamine and haloperidol decreased CCK concentration in  some
areas of the brains, but the difference was not significant statistically. Administration of
methamphetamine decreased CCK receptor binding (decreased receptor number) in the
frontal cortex of guinea pig brains, which suggests that CCK is involved in some
psychotic conditions caused by methamphetamine.

Furthermore, using previously cloned CCK ¢DNA as a probe, the presence of the
CCK gene in rat genomic DNA was demonstrated, Then, the CCK ¢DNA was applied
to quantitate the CCKmRNA. Northern blot analysis showed that the size of
CCKmRNA is about 850 nucleotides in length. Developmental changes and regional
distribution of CCKmRNA in rat brain were also examined by dot blot hybridization.
CCKmRNA was barely detectable in the fetal brain, but started to increase postnatally
and attained a plateau level after 20-30 days. Further, the level of CCKmRNA was
the highest in the frontal cortex and the lowest in the cerebellum, which correlated
with the concentration of CCK.
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(b) Northern blot hybridization 47474 RNA dot
blot hybridization 4#7
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MOLAR CONCENTRATION

B 2 Inhibition of specific *H~CCKS8 binding
to guinea pig cerebral cortex membrane
by unlabelled CCK analogues.
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# 1 CCK concentration in

displacement expe-

rat brains (ng/g tissue)

Control Haloperidol Methamphetarmine

group group group
Frontal cortex 1,982+ 448 1,7504332 1,808+325
Striatum 1,103+184 9984174 1,012+121
Mesolimbic area 385+ 25 313+ 77 418+117
Hippocampus 8304264 732+ 259 690£208
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3 Time course of *H—CCK8 binding to and dissociation from
guinea pig membrane preparation.
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Bl 4 Specific *H-CCK8 binding to various
region samples from guinea pig brains.
(control group vs. methanphetamine
group)

riment TH A, CCK BRE~7F N Tthb L END gastrin
T4 sulphated CCK8 ThEASOHEENREDOERS.
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B 5 Scatchard plot of "H—CCKS8 specific

binding to guinea pig frontal cortex
membrane. (a typical experiment)
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BEWC EDRbhL, ¥ ATV 7223 vBSED
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(a) Southern blot hybridization 4#7

7 vk OBET DNA % BamHI c{j#F L 32P-
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OCKcDNA & @ hybridization %17 -7 Southern blot
hybridization BT CIRIGISHELBED 2 KDY F
AEEE X . EcoRl TOWM iz B -—D /v FHEE
Hhat.

(b) Northern blot hybridization 47#7& RNA dot
blot hybridization 737

Northern transfer S OBREZE 6 wird. #iA

4361~

2322 —
2027

564 —

6 Northern blot analysis of CCKmRNA.
(A) Frontal cortex of rat brain (20zg of
cytoplasmic RNA per lane)
(B) Cerebellum of rat brain

BB L L-#1E RNA & CCKcDNA &0
hybridization T CCKmRNA O 3 (3#850R 7 LA
FRTHHI LR ENT, CCK EBMVEB it &
AR ANMOME RNA & © hybridization Tih~
PN R AT (S RN S ILRENhBH T EL,
CCKmRNA LI#D /3y KpBEI Rk -l it &
1, dot blot hybridization %M T CCKmRNA @
BWEOWEATTHDOLAETHAD LEL LRI

% 7 RNA dot blot hybridization %7\, J »
RSO FFEICIE Ul CCKmRNA BIE O 2812 L
2 (B 7). B, FEMIC CCKmRNA (28
UFE Loy, AEEEcHinlL td &, 20~30H
TIET S b—lie b2 Ebh5. AU dot blot
hybridization T T » b & O CCKmRNA ##
BEOXRYLIEEYR 8 i L. FIEEKE TEE
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Frontal Cortex . O . @

Cerebellum
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e & .

Corpus Striatum @ &

Ribosomal RNA

B 8 Reginal distribution of CCKmRNA in
rat brains. Cytoplasmic RNA from
various regions of rat brains was ana-
lyzed by dot blot hybridization. (12.5
(1, 6.25(2), 8.13(3) and 1.56 (4) ug of
cytoplasmic RNA per dot blot)
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B 7 Developmental changes of CCKmRNA in rat brains. Cytoplasmic RNA
from developing rat brains, fetal (F) and postnatal (1-90days), was
spotted on a nitrocellulose membrane and hybridized with %P - CCK
cDNA. (10xg of cytoplasmic RNA per dot blot)
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fo. FL-WEEEF R - 70 CCK fHE O Govoni 5171
LT 5 Lo~ A 7 oy — 7 B THEEO 5§
FEFE ORI ANEE A B - A b Tl EE 2
I,
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3) CCKmRNA D#EIE

(a) Southern blot hybridization 47
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(b) Northern blot hybridization %747+ RNA dot
blot hybridization 4#7
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