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Fig. 1 An example of the change in the small intestinal motility induced by
the administration of apomorphine.

Apomorphine, 0.5 mg/50 ml Krebs solution, inhibited the small intestinal motil-

ity of the PD rat (la) significantly compared to that of the control rat (1b).
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Fig. 2 Suppression of the small intestinal motility
by the administration of apomorphine.
When apomorphine, 0.5 mg/50 ml Krebs solution, was
administered, contraction motion of the intestinal
tract of the PD model rats was significantly sup-
pressed for a period longer than that of the control
rats. Data were compared with Student’s #-test.

N 220

(%)

100 1
*

90 1

80 1
70 1
60 1
C (n=6)

I N
11l

C+D (n=6

) |

P n=6) P+D (n=6)

*P<0.04,** P<0.001, *** P <0.05

Fig. 3 Effect of domperidone on small intestinal pro-
pulsion of charcoal.

Though the transportation speed in small intestine of

P (PD model rat) group decreased significantly com-

pared with that of C (control) group, the decrease

was significantly inhibited by the administration of

domperidone (P+D group). Data were compared

with ANOVA followed by Fisher's PLSD test.
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Fig. 4 Effect of domperidone on the amount of feces.

4a shows the daily average of the amount of defecation of three days before
the administration of domperidone (white bar) and seven days after the be-
ginning of administration (black bar), and the changes were shown by the in-
creasing rate in 4b. The amount of defecation in the domperidone adminis-
tered PD rats (P+D group) significantly increased compared with that of the
non-administered PD rats (P group). There was no significant change though
domperidone was administered to the Control rats. Data were compared with
ANOVA followed by Fisher's PLSD test.

*P<0.02, ¥* P <0.004, *** P <0.003

FTRL7 (Fig 4b). o fs, fioks, Pk
RO AR L, REDZLIE domperidone #%-5-
FIGHIZK 35 7 HIZ DN T/R L7 (Table 1).

P# (656 £ 037g) %5 UP+D# (668+052 g)
® domperidone ¢ G- O FHPEAEEIE, CHE (9.02
+082g) LU C+DHE (877 £ 063 g) ITH~A
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Table 1 Changes in body weight and the volumes of feces, urine, food intake and water intake by

the administration of domperidone.

(%) body weight feces urine food intake water intak
C (n=6) 10551 = 1.11 10317 =575 10082 = 486 10295 = 556 101.35 + 4.22
C+D (n=6) 104.60 = 069 10553 = 5.86 108.18 = 3.66 99.96 = 5.33 10446 + 3.27
P (n=7) 10810 = 163 11267 = 6.06 10548 = 4.17 11387 = 7.01 111.72 = 555
P+D (n=7) 10747 = 256 137.18 £ 885* 119.18 = 422** 13663 = 9.88*** 12679 & 543***

*P<0.02, **P<0.03, ***P<0.04 (vs. P group)

These changes are shown by the increasing rate (the daily average of seven days after the beginning
of administration to that of three days before the administration). Not only the volume of feces but
also those of urine, food intake and water intake increased significantly by the administration of dom-
peridone to the PD model rats, though there was no significant difference in the increasing rate of
body weight. Data were compared with ANOVA followed by Fisher's PLSD test.

ZI1Z (P<0.02) A7 h 5 7253, domperidone ¥ 5-
I2E ) P+DROHEER (894 £ 053g) &, PR
DZih (738 = 058 g) IZHARHEIC (P<0.04) 1
mL 7z (Fig. 4a). ¥WIN#FETAHATDH, P+D HIMh
L LARIC (P<002 vs. PHE) ML CTw
7z (Fig. 4b).
REOZELICE L TIX, FHETHIRDLNAE
Moz, HAR - HokE - PIREE, PHEEL D
ICAEREIM%Z /R L7z (Table 1).
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LThH, P83 9 52 MoIi#EDHR D
D2R O X % H O IR TH 5.

K4 DA HL7z D2R OEAED PD OERN B %
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AL Twb, MPTP # w7 € 7V T,
Anderson 5%V WXEMFBIC BT S ) EEME:
Za2—u Y50 NOFEE= 2 — 1 Y IZI3&{bix
Bdrolzh, PRI voa—marvig@gbliz2k
%, Natale 52 IZEERH, BB TIIEIE R
278, IR TR RS v o a—a v iEmA L
o2 e zMELTwA. F 72 rotenone W72 E
7V, Drolet 5% IZ/MBIZHBIT 5 L E—/MED
WEERTHIay X7 LA ORI E 5 A
BRELCBID=a—aryoRPzHiE L Tw a7,
Greene &2V X [mIf 7 & OB KRS ©, NO fEB)ME:
—a2—0y VIP=Za—0y, FNIv=a—uy,
) M a—a r R LD -0 VIR
Wid ol LT 5.

D EDXIITETNREAAT L - TH IR R L
5720, SHIIMOEF IV RMBO IO WTD
D2R OZALIZ O W T OGO L ETH 5.

BLR T, PD OfERICHL L 72 EHE I & <,
JEE ORI M S TS,
# & L ClE, domperidone o, TF#I (& T# :
magnesium oxide, HII#ME F#I : sennoside), HAL
EIEEEEIE ORI /83 V2 BRERES %
O k=Y 5HT4 7 T=Z b% : mosapride citrate),
DD (KEEPY) SIS Tw5D, Sk
#1172 PD % 7 V{21 domperidone SG TH -
72, GRIMOER OB RIER, /Mo PD €
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EFFECT OF DOPAMINE RECEPTOR ANTAGONIST ON
CONSTIPATION IN THE RAT MODEL OF
PARKINSON'S DISEASE

Yu SAITO, Masataka SUNAGAWA, Hiroaki IWANAMI,
Norihiro GoMl, Takeshi KijiMA, Hiroyuki SAITO,
Hiroki SUGA, Masaya FUKUSHIMA, Kazue WATANABE
and Tadashi HISAMITSU

Department of Physiology, Showa University School of Medicine

Hiroto TANIGAWA

Department of Neurology, Showa University School of Medicine

Abstract —— Parkinson’s disease, PD, a progressive neurodegenerative disorder characterized by ex-
trapyramidal symptoms, is often associated with non-motor symptoms. Though constipation appears
most frequently among these symptoms, the mechanism of constipation in PD has not been clarified and
an appropriate treatment method has not been established. Intestinal motility is regulated by extrinsic
autonomic nerves, the enteric nervous system (ENS) and the interstitial cells of Cajal. Of these forms of
regulation, we have been focusing attention on the dopaminergic nervous system in ENS to investigate
its involvement in constipation of PD model rats. It is known that dopamine has an inhibitory effect on
intestinal movement through dopamine receptor D2, D2R. We have already reported that the colon of
PD model rats has an enhanced sensitivity to dopamine, and this can be due to an increase in D2R. In
this study, we have investigated the sensitivity of the small intestine to dopamine, and examined the ef-
fectiveness of domperidone, a D2R antagonist, against constipation in PD model rats. We administered
apomorphine, a dopamine receptor agonist, and recorded contraction movement of the isolated small in-
testine in Krebs solution; the motility of the intestinal tract of the PD model rats was significantly sup-
pressed for a period longer than that of the control rats. Next, when domperidone was administered to
the PD model rats, the decline in the food transportation speed in the small intestine was improved, and
fecal weight was significantly increased. These results suggested that the small intestinal tract of the PD
rat became more sensitive to dopamine similar to the colon, which indicated the influence on the move-
ment of the intestinal tract, and that the D2R antagonist was effective for constipation in PD.
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