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Regional changes in concentrations of histamine (HA), serotonin (5-HT) and 5-
hydroxyindoleacetic acid (5-HIAA) in the rat brain were investigated after diarrhea induced
by castor oil. Significant decreases in body weight were observed from the 3rd day after
daily oral administration of castor oil (2.5 ml/kg). HA concentrations in most brain
regions descreased in diarrhea induced by a single administration of castor oil. A
significant decrease was recognized particularly in the case of the hippocampus. The
influence has begun to appear in the thalamus and hypothalamus in consecutive (3 d)
administration. HA concentration in the striatal and hypothalamic regions of the rat
treated with castor oil for 9 d significantly decreased in comparsion with the control
group. On the other hand, an inhibition of 5-HT turnover was observed in the thalamus
at 3 h after a single administration of castor oil. However, this inhibition was not found
in rats treated with castor oil for 3d. Moreover, 5-HT concentration in the midbrain
significantly decreased in rats that acquired the adaptability for the occurrence of diar-
rhea. These data present a new finding that the occurrence of diarrhea or acquisition of
adaptability for diarrheal occurrence affects the central histerminergic or serotonergic
neuron system.
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1. =BEM  AE 150—170g © Wistar Rtk » + hiERES) A1

2. 2®}FE  Castor oil 13, FIHFELHDO DDA, fh DRI R D b DRFHH L.

3. Castor Oil [CEXZTHEFLOMES  ERChich, 100% FRIZFERL, »o, HLENDL A -2
R/ NRICH 2 5 i, castor oil DIFEEABE LickE, 2.5ml/kg »R#ETH - 72D T castor oil D
LB, 2.5mikg & L. &7, BAZERE X 75 19 BE oL L, Bl (23+1°C), EfR 55+
5%) CEIB L, 5 v METHRIBLEAYTI0, AR 9 B bEE 9 M E To 12 BiiERLE. 1,3,6,9 A
1 F 108 castor oil A EIHEIELEE, 7 F OFELEHICEZL, BROOBREEYC X ) FRE,E
B U, FHIE FAOERIC BT - TL, Bibd5 X5 6 HBRELBITRORII RO Dhielish
= L, castor oil 3 BB ¥ T, 85 3 BEDRC TR 100% FHR LD DDOXF THRIFEHRT » b
LUTCER LY. ¥/ 6 BRI EESGRE RS LB EE L O TREERS S » P & LTERICL
I,

SRR AR PR A TR e i 53 12 R R L, BRI 2.5 mi/kg Z [ U & 5l n &b L1
S, MRV chbDT MRS Uk 3 Rein Dk 5 2 0.

4. B HA & 5-HT RU* 5-HIAA OEBAE B Lie b X » T BRI T » b OREERLHICH
1, Glowinski & Iversen'® o5l U/MM, ¥BF, MRAMIER Wk, KIGEE, %, 7R, R
KT D 8 o/ L.

AVE S A BE EEALEEES, HA % Shore' LOJFHKICHE- THHIL, fhAK L o-phthalaldehyde
(OPA) % )i X4 ¥4 HA-OPA =¥ 7 v, 7 AREERIk 7 » < + 777 4 — (HPLC) T ToEEL, *
DA FED L HA ORHNERLRDI.

¥7-, 5-HT & 5-HIAA (3 Murai 50 c#E UC HPLC-ECD #iC THIE L7e.
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Fig. 1 1% castor oil OHFERE OGRS T » b O FRIFHERF (castor oil #57 » b B3 % THERE
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Castor oil EHEENBEIC Y5 » b ESBRD 1 3 6 9
HA 4E0%{b% Fig. 2 R L. #E o HA Days during castor oil administration (d)
S, TFHIA 100% HRT5 1HE CHBREICH Fig. 1. C;lz;;geshin B;)dy Weight andf gccur-
o ~ rence O iarrhea after Treatment o astor
N e :3“‘ i Bty sy s W > 2 b o
NEBEES L, 3 Fi HigG % C%@ﬁy{tﬁlfgiﬁ Oil in Rats
<. L, Tm%’:‘%;\é Lg% 6 H H j‘&a‘ﬂi%h‘ Castor oil (2.5ml/kg) was orally administered once
VIR L R E ClEREEE L. BERCRWT e 2fdzlig 52;9 d to rats. Each value is the mean+S.E.
wBEDOZTH P [‘ﬁjﬁf;fﬁ@?‘z ot Tbb 1l HE a) p<0.05, significantly different from 'ghe control.
- N e @, body weight (control); O, body weight (castor
w HA SEXEAD LI TCH 3 HE BEHRCIL R oil); A, occurrence of diarrhea.
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Fig. 2. The Relation between Histamine Concentrations in Various Regions of the Brain and
Occurrence of Diarrhea after Treatment of Castor Oil in Rats

Castor oil (2.5 mi/kg) was orally administered once a day for 9 d to rats. Each value is the mean+S.E. of
S rats.

a) p<0.05 and &) p<0.01, significantly different from the control.
&, histamine concentrations (control); ("], histamine concentration (castor oil); A, occurrence of diarrhea.

N LI HL, 6 BEBERICIINB L <AL E TR . MAKREESZLTo HA B, TREROKET
CEEWGE H A EA R R L, 9 B BSEECINBRCHESCERERBO AL DR, HR TR T
H%8 5 fit-> T HA BRI LT A, B3 HE & 9 B BRSHCIIERESRD DR, £, /DMK,
KBS, BHER OO HA 8%, FHRREROHBCED b3 2 0B R bt - fo.
3. BMBEMICEIT D 5-HT & 5-HIAA OFfE

Fig. 3 | castor oil Mgk N5 HOMA S-HT XU S-HIAA OEREE IR LIS D THS. £
R R % 5-HT 4813 castor oil DEBMBIC X > TREEMIRD L, ¥/, PRTIX 6 HBRERCH
B Lo td, oS BRI R Z O SBCEELEHIRD bhich o, —J7, SHT ofREY

NII-Electronic Library Service



244 Vol. 111 (1991)
1000 cerebellum =100 1000 hippocampus 9100
500 f 450 500} 450
0 - J 0 0 L - b 0
control 1 3 6 control 1 3 6
1000 striatum 71100 1000 amygdala ]100
C —
Z o
o 500 450 =S 500 150 o
% S\i g 3\/
5 g % i
: 1 T £ :
g ol lo 58 ot lo 2
© control 1 3 6 = g control 1 3 6 e
= 1000 < :
= r cerebral cortex 7100 o < 1000 s 11000 S
= S < midbrain £
0 2 :F o
I £ b :
& og = @ 3
500 | L
; 0 150 : 500 450
Te) jas)
W
oL 40 oL
control 1 3 6 control 1 3 6 "0
1000 100 1000 1 7100
thalamus hypothalamus
500 F 450 500 150
a) a)
oL 40 oL 40
control 1 3 6 control 1 3 6

Days during castor oil administration

Fig. 3.
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of Brain and Occurrence of Diarrhea after Treatment of Castor Oil in Rats
Each value is the mean+S.E. of

Castor oil (2.5 ml/kg) was orally administered once a day for 9 d to rats.

5 rats.

a) p<0.05, significantly different from the control.
[T, serotonin (5-HT) concentration; i, S-hydroxyindoleacetic acid (5-HIAA) concentration; A, occur-

rence of diarrhea.
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EBChHIeh, 100% FTHRZFRL, 22, HEEAND X 2 — Ok R/NRICIIZ % 70 ic, castor oil D5 » b
TR GEA R LR, 2.5mlkg OB GENRETHD Z Lot £TT, castor oil 5y b
W 1H1E 25mlkg BE&nfEs Lo s, 1 HERGRKCT 100% S THIFER IS OO, 20
BEENDLZOFBRRIETL, 6 BERSLE, SEALTHZBER LR /koslcZ &b, 5 » A castor
oil TXBTHIOHEETH L THIGHEETEB LD EBPNA. ¥z, castor oil EHBDOEKELLE LD &,
HEEOI 3 B LI-X O, WBF» PEDOWTCH B UELHET (9 AR saline 2.5 mi/kg #5355 12
BFREER L O %) CHRERHIIE LB OER 7 » F ORBRBICHNZOREZE S DD, castor oil
BEBOBREINBRICHNTEBRCENEY & DA BEB LT . ZORER OV TIIERS L oBG%
L B CEHEFMITKREPBHETHS.

JP3 HA © L~z 2 BE & e A 2§ VRGO DAY 52 3 b 0T, FOBBEMER L A % 3 v
DRFE, BRI D 2\ ISR OBE L BRI T2 .47 e A& 3 v ¢ = o —r VRIXZOMIAGEHE
AR THOABBCH b, £ LA & MRAEE DXL T\, Castor oil DY L CTHINVH
FEIhs 1 HBRMAO HA GEI1E LA EORMLTHAEA Y, & ICBECRS UM BIICENTER R
ENRD b, $E< 3 BHEERE, SR SR TMCEEr Hitd, 9 BB LRFHEER &
BIRTHCHBIICHEN HA 283 ESET LT\, Castor oil kR I L5 HA £80EILIL, #
IRFED b WA % TR E s e AZ 3 v e 20 —r VRO ETBECH LHETLTHBZ L0350
oo EBK, ZOLEHRIRND 22002 -V IVEEINS. Tihbb, TRORBREEGEL CEE LA
RieHbis HA BEOWA N SEED <5 — v &, #fE#H S 6 B BB O THOBIEHIC B\ TR AR
LHERTHO HA SENER AT E A2 —v D29 THhD. LI L5, AR IV ema—rYD
YIS B ER IR IR T OFLIEMAC & 0. FhWd 21 castor oil BT L » ThE URBEEKFHco HA SBEDOE
TUMfa B85 HA OAREQKTICEE TS & X FARTFRITE, MEGEER CO HA DT
DIRAE~D HA OEFFE T2y, H 5\ ik HA ORGEIEROITHE O BI#E LT3 & XIS h b, L
L, castor oil ##51c k% HA 0BHNZELTHBREOF G, FRLTHOBIGHEBCEER S35 00
AT 5 LB TERELV. IHI, AEBRCTHEIhCHA e A2 I vERBROBTEEZLZHE, &
NETHENTEIE A 2§ vHREROENE, T PBERCHEETHIERME (mast cell)'® DBEF5 4 44%
R ORI B, €23V B RZRIAT » FHAEESLHIn /T & KERREOTR® T, BIKT
I RVT % mast cell BBIE XN, ZTOMKE HA OFE EINTS L5 ELHH.17 LnrLinh b, castor
oil DT X HBETEHTD HA OEFREVIEECEFL TS £0 5, HIEHRIZ\ T mast cell 2’85 X
NBHEGHZ EELIR . BAE, B4 (S)-a-fluoromethylhistidine® % F\, JEIEHEHIIaM: HA »4RR0
DIOSERICIENE IR TRBBIC 31T % castor oil D% %4, mast cell ik HA DGO THREHTh
5.

—7, HA LEBRIE, tr b=V e =2 — v VROETHI, 5-HT RO S-HIAA o8B bxER TR,
Castor oil #E I#4 L TTHIN 100% FHESh5 1 B BRGHTHEEKD 5-HT §ECELIIRD B,
S-HIAA BEVVERBCEA L5 2 &5 5-HT ofREERECMFIHEN S s, LirL, comflii3 BBE#
EPREEBELT B, i, THORBCHEEHEYN RS bhic 6 HRREREE, FRckT 5-HT §8ICE
BIVETHEEINRTD, S-HIAA WEBLREEVPREDDIinhotcl &b, tu b=y e« = o —e vOHla
EOEFET BT 5-HT O D AZBENEE S hich, HBH ik 5-HT o FRENMFH S hicd o L#ERISh
5.

HE, TRIOBRNeAZIVEDLWE R b=V e 20— v VREETLZ EXHHINE. 3B, T
FIOBMEHEBCEL T ZolENE L bIS.

5 B x #®

) #IeR—, ®% T, MHEHAE, 5 B, FPPLLE, BIEE, 76, 293 (1980).
2) gqaﬁﬁj: g]ﬁi" %_é, @%ﬁéﬂ, EEEVA\%» E% 7_‘[;» %‘E}E: 101: 567 (1981)'

NII-Electronic Library Service



246 Vol. 111 (1991)

3) E. Sakurai, N. Hikichi, H. Niwa, J. Pharmacobio-Dyn., 8, 186 (1985).

4 KFE B, EURE, R, 5, 660 (1986).

5) T. Watanabe, Y. Taguchi, S. Shiosaka, J. Tanaka, H. Kubota, Y. Terano, M. Tohyama, H. Wada,
Brain Res., 295, 13 (1984).

6) BHESH, K B B¥obPAh, 138, 883 (1986).

7 ESDEE, NEFEREE, DART, BIKEEE, 22, 1097 (1986).

8) T. Watanabe, A. Yamatodani, K. Maeyama, H. Wada, Trends Pharmacol. Sci., 11, 363 (1990).
9) EEAMNL, I, HHER—, BH O BZEE, 65, 643 (1969).

10) J. Glowinski, L. L. Iversen, Neurochem., 13, 655 (1966).

11) P. A. Shore, A. Burkhalter, V. H. Cohn, J. Pharmacol. Exp. Ther., 127, 182 (1959).

12) #deg—, Bl &, FRPELE, BALEBLAEBRRAEH, 33, 207 (1986).

13) S. Murai, H. Saito, Y. Masuda, T. Itoh, J. Neurochem., 50, 473 (1988).

14) M. Garbarg, G. Barbin, C. Llorens, J. M. Palacious, H. Pollard, J. C. Schwartz, “Recent Develop-
ment in Brain Histamine Research; Pathways and Receptors. In Neurotransmitters, Receptors and
Drug Actions,” ed. by W. B. Essman, Spectrum Publications, New York, 1980, p. 179.

15) I Yoshitomi, R. Oishi, K. Saeki, Brain Res., 398, 57 (1986).

16) J.P. Green, J. K. Khandelwal, “Histamine Turnover in Regions of Rat Brain. In Advances in
Biosciences; Frontiers in Histamine Research,” Vol. 51 ed. by C.R. Ganellin, J. C. Schwartz,
Pergamon Press, Oxford, 1985, p. 225.

17) K. Onodera, K. Maeyama, T. Watanabe, Jpn. J. Pharmacol., 47, 323 (1988).

18) L.B. Hough, R. C. Goldschmidt, S. D. Glick, J. Padawer, “Mast Cells in Rat Brain: Characteriza-
tion, Location and Histamine Content. In Advances in Biosciences; Frontiers in Histamine Research,”
Vol. 51 ed. by C.R. Genellin, J. C. Schwartz, Pergamon Press, Oxford, 1985, p. 131.

19) D. M. Robertson, S. M. Wasan, D. B. Skinner, Am. J. Pathol., 52, 1081 (1968).

NII-Electronic Library Service





