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Abstract — In this study we fed control diet and tryptophan supplemented diets containing 0.35% tryptophan to
ICR mice for 2 weeks. The concentrations of serotonin and 5-HIAA were changed by injection of the serotonin
synthesis inhibitor, p-CPA and the serotonin precursor, serotoninP and the change of brain serotonin concen-
tration negatively correlated with that of pain sensitivity, and p-CPA and serotoninP also changed the analgesic
effect of morphine. The injection of naloxone, the opiate antagonist, resulted in an increase in the writhing fre-
quency, but its antagonistic effect was not significant. The concentration of 5-HIAA elevated in mice brain at
least 3hr after admipistration of morphine hydroxide indicates that the changes in brain serotonin metabolism
may be associated with the acute effects of morphine analgesia. In short, these results not only suggest that
tryptophan supplemented diet suppress pain sensitivity in mice, but also indicate that at least in part analgesic
mechanism of serotonin may be associated with morphine analgesia.

Key words [ tryptophan, serotonin, 5-HIAA, p-CPA, serotoninP, morphine, naloxone

w o) AAAGEE]] MEE-S F, A8-7 (appetite),
A)-2-F7 (thermoregulation), 5% 7% (pain sensitivity),
A E2E ¥ 2 § o= Hofst % Wl
olgte] <d&dx] gl (Sidransky, 1985).

Llewlyn 5-(1984)f €18l NRM(mucleus raphe magnus :
Ad gAML MERL] Af-de Ade BER1Y
AT F71A7]H, NRMellA] &9 A 2%dzke] Azt
Lo] 9l& AL ARG =3, AREY FUHRE
A Fgozn FEA MY HEELS] o] o] Frid,
EE3 Aldoll A (Messsing et al., 1975) B2z x)7}
Z7Fg o] #ZAE v} Daeakin F(1978)2 PAG(periaque-
ductal grey matter : T TET-912] A2} opiae®] A
B2 F-e3)h 2R8H folw] | opiate?] AFA Ao Hp
o] A2EA AR e 75 Aldslaivk

o)e} Zro] ME T o] e B AFEI]| o3l
AEaRgS Bolohs AgdEs Az Eve] wiekyd A1FEA|

*To whom comrespondence should be addressed.

9] ZE7)zle|| AAL-E HodFr)(kellstein, 1988).

Mayers} Price(1976)2 53] A A2%=dA ==
dae] sl AREdA7) E519) systemic Foiel &3t
AEEANE EA s, HME W= F9)% (intraventricularly
administered) M| 2&E%] =X N2 E] P(5-hydroxytryptophan)
9] systemic Fofol] 23t AETxd Fe] Zrle EHY
NGNS FFAI Busleict. AR == slsiA
H2ENA S Fe HE AN 7 ofF] Bl
avt v B9 199 Ayt B9e) AEERE A
A7), w5841 (dorsal raphe)d] Ap=e] ABRAE 7}
AlZ171 Wl A 7 = g9l

wal, 2zt e o2 Welg)e B AEEYAE E
el T9]& 2} (dorsolateral funiculus)?} caudal raphe -
AeAle] A= 29 AT EE 3FAAZIT. a2l s
g HREGAY A=A #3E dL27)= 56-dihy-
droxytryptophan(5,6-DHT)?] Fod= B3 2% AAE &
R0 2 AaA7lE, BE QA A A4l PR
7} OB 1 Al AT T edeIne) AT



ER|EH HZH0|E A5 DFRAMIA serotonin CHARRE morphine FIS7 [ MO CHEE ¢452(1I) 21

202 Edee 7 20 webd ols) 2 ol el
stgrlel BRAel ANET et

Systemic B3 o= 2R S A-fi(dorsal root fiber)
9 12} TAA S5 (primary afferent depolarizationy2- 7}
e, 24 {1 A2 A AFe HA - (marginal
layery} oFRe]| 9l AP AHE zfsHe. =5 &
Aol Y5t LR 2R oFE] s FAE 9l
oh ufetr sleA MEEA el 2t 55 A 57
$-=212) Alelle HEZ(marginal layer)Zt 2ol gl Al
2 A3 Apd Fe] 7|zke) o S EE AR Az
v}, Sawynok(1989)ell 2|3}, Ex12] systemic Foiof 2]s)
WAEe 215712 el 94 83 P44 norad- renergic
7 serotonergicdl 271 25 Heidic} &, E3L o9
ol He]9l H<ollr9] noradrenalind} HZEwle] HHAlE
29 Ag} Bl oJgg i, w3t At 384
aminergicAl B27} AlFEE A919] A& HERIAIG

] MEEA 7269 56-DHT 23 Aslie
A 2eNe] F=E 70%7 1 A7), B8 23 AF
EAF 70% e A7, o] AWE AREde] 21
ZZE A Fod i BTl Daeakin er al., 1978).
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Serotonind3 2] %548 §4¢] tryptophan hydroxylase®]
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A 2

A o] ol T shed of el o] FEL TG F
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Morphine antagonist test
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Acute morphine injection test
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Al 27 FAss

=% S
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Serotonin antagonist test
Serotonin #432] =48t &4-9l twyptophan hydroxylase

Concentrations{ug/a)

5-HT F45-HIAA

Fig. 1. Effect of p-CPA and serotoninP on brain serotonin & 5-
HIAA concentration and on pain sensitivity measured by
phenylquinone writhing test in mice fed tryptophan supplemented
diet (0.35%) for 2weeks.
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Table 1. Effect of p-CPA and serotoninP on brain sensitivity
measured by phenylquinone writhing test

- . ) . Number of
Diet  Morphine p-CPA  serotoninP writhing
+ + + 1.38 = 1.412
Control + - + 200 £ 2.617
+ + - 1225 £ 11.70b=
- + + 0@
High-tr - - + 0=x0
- ¥ - 4.60 £ 1.14P

*Means with the same letter are not significantly different at
p<0.05 by Duncan's multiple range test within the same diet
group.

*#Significantly different from other groups at p<0.05 by
Duncan's multiple range test

p-CPA2} el e} FA¢le] serotoninPE Foslel e A
F<ll&= writhing frequency7} #2402 =}e)r} glgd.ond,
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I W3 o FH (p<0.05)2-2 writhing frequency
2 Aol7t 1
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el gleiM BdalelZel A p-CPATHS: Foddl Fo] Tl
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Feialaint.

Naloxone®] Fodell &8l tryptophan E74]e]ZefA] =
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Fig. 2. Effect of naloxone and tryptophan supplemented diet
(0.35%) for 2weeks on pain sensitivity measured by phenyl-
quinone writhing test.
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N4t opioid-monoamines@he] Ak 28-S A H 7] YA,
naloxone(55 nmolys W FYANZ) F tail-Aick test
£ /9% v morphine A EEA = A3, serotonin
AZEAANE L e 91} noradrenaline 1 EE A=
FRE T AshE-S Rsisich

Zorman 5(1982)°1 95PH, naloxone® SPAS} NRM
A=l Asted dofuie A5me] F2(dorsal hom) 742
MANE AN Aoz tepdet. o3t PAGi—rﬂ 2
8]2§4] A8li= serotonin ZEFA|L] systemic Fofof] 28]
IEE serotonin 2Pl 23} ZAidle),

Acute morphine injection test
Morphine®} serotonin THARRS] A B serotonin®] 2
F2-8l Btk morphine®] & AR 7) 93l 0.35%
tryptophan H7F4lel& 257k A5 2 s} morphine
& A7) 05, 1.5,3,4,8 A 7F Aoll Fodzlale).
Table 0] 248 A5, serotonin®] %53 morphine
o] Fojol] meh AIPEE 205 (p<0.05)) Arol7} it

Table I1. Effect of a single dose of morphine on brain serotonin
and 5-hydroxyindoleacetic acid concentration in mice fed tryptophan
supplemented diet (0.35%) (n=10/group)

serotonin (Ug/g) S-HIAA (ug/s)

0 hr 1.087 + 0.165 0.421 % 0.08(2
0.5 hr 0.994 + 0,071 0.426 & 0.0532
1.5 hr 1.039 + 0.133 0.484 £ 0.051%
3hr 1.078 £ 0.099 0.646 =+ 0.069°
4 hx 1.026 + 0.228 0.644 + 0.065°
8 hr 1.181 £ 0.199 0.553 £ 0.095¢

*Means with the same letter are not significamtly different at
p<0.05 by Duncan's multiple range test.
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