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THAEBRERVE Y -FF D TV GO I SIERMETEN & o B

/T DR v - B N 11 N 2 CONR - B SR G S o -

GENERIASE B BIRVEE
CEEBERA B 5 R

z B TEABERIVELO—DTHLA+FT T v (oxytocin: OXT) &, HIK T HBE 54 (paraventricular
nucleus: PVN) 3 & UMHLER A% (supraoptic nucleus: SON) O KM MAE /7 = = — 1 > OMBAK TEA S, THEAE
%% (posterior pituitary: PP) (ZF5S L 728 ZRAL R L D MA 125 S 5. OXT DA R E & L CF = I, 7Lt
WATHIAYIZH D T & 7288, EFE TIIHAMRLEEBRICOBEG L T ZEPHLNII o TE 2. £70,
A, PUIE, A ML A% 6 NZEBEMHIER 2 85T 5 2 EATRBEN TS, &8, OXTZHHITREZE

THMOMGZICEEZFHMEMAICOFET 5 2 EME SN TWb. PYNO KM RO MG W =2 —1 T
BEAE S NFZOXTIZPP & D IHIC W &N s, —J, PVN /NI AEFIS O OXT = 2 — 1 V3R B L OFFHIC D
ZOMEREEZRG L TBY, BRI TEICES L Twa EE X LN TWAY, il T 12 oW IR %
EZAHML G, AKRTIE, 2N E TORKRIIZEZ & N2 OXT- B kiRt 4 > 7827 1 (monomeric red fluorescent
protein I: mRFP1) b7 Y AV = =v 7 F v MEFwv, 25 5 B EER - KIEETIVT v b OBUR T SRR -
PP- FiIZ BT 5 OXT-mRFP1 @l &8 (51 D ZEBIENRE & AL - AL L 72 BERBI (B 5E) % 012, OXT &K

7 6 N SIERETEH & OBEIZOWTRSLT 5

F—T—R:AFT MV R RIE VT AV 22y 7Ty b,

& U & (Z

THEAEZERVE I O—DE LTHONEL F T
k> > (oxytocin: OXT) DFESIL T <, 1906 4F Dale & |2
FoTHIREMED 7O A ZRETLIWE L LT
FERE A, TRWFE OWGEER 22 5 “oxy (V) + tocin
(HiEE)” (oxytocin) & s S 4172, OXT I, Cys-Tyr-lle-
GlIn-Asn-Cys-Pro-Leu-Gly-NH, D9 D 7 3/ 2 &
RBNRTFRRVELSTHY, 73/ BESNOHE,
6FHIZYATA v (Cys) b B, VAT 4 F(S-S)
AL A2BIRMEL & > T[], OXTIEHIR
T 45 (paraventricular nucleus: PVN) & #1538 E4%
(supraoptic nucleus: SON) D KAMIBPEAFE 5 = 2 — 1

(201647 A 19 H %4, 20164E10 H 7H ZH)

> ORIFATREEA S, T EEMRESE (posterior pituitary:
PP) IR - IFE S 1, M WNIZB OG5 S
OXTZH WA AT 2 M ICIEH T 5. OXTXZ%
KIZTEEEEREIG Y 87 RS HEETHD , 38
RIIG % 787 Gag/11 £ G2 L Twb. OXT%
BRI, KRIEEE T =, 7L, INEE B, Ko 7
A7y Lo, B, Ol e SRR . AR
T, MEEK, KR B, FA%, 0i50R, BUR, BUR T H
HULK VR, #ERA% 7 VAR T 4 [2].

G RIS O T i K - AL O SRR F S,
IRTFHPVN B L UV SONIZ AL B A A Al 4% 5 s
Z a2 -0y OMETELE S N/ZOXTIC L - TER
ENDH. OXTIE, BURTFHEBPVN O /IR P4 Ak 431k

FRNGEH AR R, EEERRY B EIRAMRAREE, T 807-8555 ALJUMN T NGV X EEAL 7 [11-1, Tel: 093-691-7444,
7258, Fax: 093-692-0184, E-mail: t matuntun 1223@med.uoeh-u.ac.jp
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Za—urOMBAETLEEIN TS, INHD
Za—uyOMFITHRMAERICKFLTEY, &%
I RAEREREAT LI LS DIEHIRATY
. AR, KMl = 2 —a v TEA SN
OXT 3% Dfffafks & UBHRZSE A S S B3 S
L ENHSE R 572(3]. Z O5 U MR AR
Ze#2 73-h (somatodendritic release) & M08, B P C o> A= F
EHOEH SN TV A, AL OXTOETHEFE
FARARERO Y b, 2B L EMER- ZEA ML
AL OXT & DBEIZDOWTHGES L T& 7. BT,
ERIRIEZE B & OBhirse (HERBI) % & & 12, i &
N RIETEEH & OXT & DRFEIZ O W TS 5.

OXT DB ) (i B A ) & I DI BL)

AR R B LN R A 2 & O R E R (R IB T
FEVC K B U R 5% 7L V8 o0 FLER IR0 2 il
WM ATT A L1280, 0XT= 2 — 1 ¥ )86 i
LCoN—=Z MARICELTE L PPICFES L 72 8RR
5 OXTMEBR M IS S N5, KO FE A8
TER & LCl, Ao 72 i DG, A os3.C
Y, DM D EARBEREO T, IIOE %, FHEDIL
i, KB EACHED, G N AFRRTF K
(ANP) b1 5T B,

INSOW M AEBEHOMIZ, 28 B L ORIE
WA, SRR O CIEEEK, BRRAOMEL X
DA NLASEICHES 52 PGS TwD[2,
4-7]. FHLWAEBERO—2 & LT, 85 - PIRIER
WZOWTHHEIEND 2N TWw5[8,9]. ABXUIT-
BREEIC BT, OXT2MER AR 2R T 2 L S iiE S 1L
TWA[10-12]. OXT =2 — 1 » OfliZ O 551350
& PIRBIE B B R T ERA b o AR (HUR,
DIKEVE, BEREAR, KRR, BB, IR,
T O IR LR LT A [13]. K TEOXT 2
DAL, S F SF KT A MIB W CEFRRR
rbho 3 EMESINTWS[14]. F72, 0XT%
BEDPHRICHEL TB Y, OXT O REHEEE~D
B G- ARIE ST 5 [15].

ERRIEZE A & A 72950 & OXT

OXTIE IR - EEHEIIC EIZ W S NDHKRIVE S TH
D, SIF ClE G AR C I HOE R & L Cff
HENTE LR EEYICB Y 2 moRMEIZD
WCHRARZZERRIFZEIC & B & 1R - BERR I o0 9405 B A
HENZ EHE SN T AB[16]. F72, 4Ttk
DOEBEFIITHEREER %2 b OBMIEH A 5-50% T
K2 B L ENTWDEA, IMETIERE RV ZOE MK

A OFEBIAIL, = UBR% GREME) & Ky 5 &
V10 TH 5 EHFEENTVS[17]. TORHZEIZON
TIL, FMEEM 2 EOBEZEDPEIN T w0, B
FMUSIZ BT & WS, MR- B O ZHEIZB VT,
OXT MBI DO FH A W L T 20D D 5.
OXTRZUHADKRVEY TR L, BHTHE
H WS Tw b, OXT % B EHE R B oM
WG 5 2 L HERIR LT BIET L L OoMmENDH S
[10]. BFE, OXT OBEREWNESHC X 2 #UERI R IO W
TOHE 1HRERDT A I TIFHObNTE Y, 5%, $4
L L CTORIFERBEOMET b SN TWw5[18]. OXT
DI AT E s & IEE I 720, R R TR L
W WEWI) REREZRRT R, 2FEFE LT
7EFPEFE SN TB Y [19], BRICHP R 5.
% 72, OXT X B Ul 7 & DR D & F & F 2y
WZZHEND Y, TG L BEWEHOEIZOWT L+
SRR EN T IUE R 5 v, EIRBETIE R WS,
OXT D & WENTZ G- 5 H BIAEIZ KT L CTHE)TH % 1] e
PEAER SNTBY, BRICBW T EBRTTHIT
w5 [20].

B GED & A 72 (R FEZE) % 6 NI KU &
OXT O B

T o B OB BT B OXT DIEFIEH 22 & 12
PIIEMEH DRI SN TH Y, FRIZOXT ORERE- 2T
BHICL D EWMEHZ/RT 2 & [11,12], OXTOKE T
BHICEY, A7 5= VETFIEFATHI SR Sk
FEZIIHIT 5 2 L AHE ST 5 [9].

OXT DB EZFIIR T 5 IS ik L LT, 22
DOBBARBEEN TS, ZO—21F, PUINB LD
SON |2 BAE Y 2 KM MR = 2 — 1 >~ DR A
PPIZH5S L, PP AR M H 12 OXT A3 S, T8
BRI H O OXT A AARMAEE IZ/EH L TRESEIC
R G 2 T A L) R (BLR T 358 - A T JE 44
), b9 — DX PVN /NI ERFE S = 2 — 1 >
THEA SN2 OXT A, ZOHGHETH L AR R~
EHEEH T 2B TH D, ZOFEeB L O
ELTC, HIMERB L OBEHMO KT O L~V DR
BENTWDEA, BIED L ZAFEMIAHTHL. #
HCREEZHICEY3 5 EHE MO laminae I-1T & T
OXTZHBENHFEAEL TVWBE I L s, FEigAITTO
OXT A& (REZE) IG5 Z LR s hicwn
B (BURTE-T8R). o ld, HURT - Hig T Ek
Hle b IR TH-BRHRO O OfRMICER L7z
(Fig. 1).

SREE SV TEICH Nz, FT A



THEAABIERIVEY - FF Y M2 2 B S OIS KIETEIEH & oo B 327

A. supraoptic nucleus

hypothalamus (SON) magnocellular

{ posterior magnocellular (pm)
neurosecretory neurons

medial parvicellular ventral (mpv)

paraventricular nucleus

(PVN) parvocellular { anterior parvocellular (ap)
neurosecretory neurons dorsal medial parvocellular (dp)

parvocellular
neurosecretory neurons

*nucleus tractus solitarius
*intermediomedial nucleus

: ap, dp ;
> of spinal cord
*dorsal horn of the spinal cord
magnocellular suppression of food intake
/' neurosecretory neurons regulation of autonomic nervous system
] . .
. pain modulation
pm, mpv.
L
SON —> =posterior pituitary
magnocellular

humoral regulation
neurosecretory neurons

Hypothalamus Dorsal horn of the spinal cord
(Lumbar segment 5 )

Fig. 1. Localization, projection and function of oxytocin (OXT)-ergic neurons. Localization, projection and function of
oxytocin (OXT)-ergic neurons are shown A. OXT is synthesized in the paraventricular (PVN) and supraoptic (SON) nuclei of
the hypothalamus. The magnocellular and parvocellular neurosecretory neurons were distinguished in the PVN. For further
details OXT is synthesized, there are posterior magnocellular (pm) and medial parvicellular ventral (mpv) in the magnocellular
neurosecretory neurons. While, there are anterior parvocellular (ap) and dorsal medial parvocellular (dp) in the parvocellular
neurosecretory neurons. OXT have two regulations. 1st regulation is nerve regulation, which OXT from parvocellular neuro-
secretory neurons in the PVN directly project to the central nerve system such as nucleus tractus solitaries, intermediomedial
nucleus of spinal cord and dorsal horn of the spinal cord. 2nd regulation is humoral regulation, which OXT is delivered to
target organs from posterior pituitary via the bloodstream. The nerve regulation has functions such as suppression of food
intake, regulation of autonomic nervous system and pain modulation. OXT-monomeric red fluorescent protein 1(mRFP1)
fluorescence was observed in the hypothalamus B, and dorsal horn of the spinal cord C with fluorescence microscpy. mRFP1
fluorescence was observed in neuronal axons in the paraventricular nucleus (PVN) with high-power fluorescence microscopy
(B boxed regions). mRFP1 fluorescence was also present in the dorsal horn of the spinal cords C. Scale bars = 500 um B, 100
pm C, and 10 pm B, C boxed regions (Reproduced modification from ref. 23. Matsuura T, Kawasaki M, Hashimoto H et a/
(2015): Fluorescent visualisation of OXT in the hypothalamo-neurohypophysial/-spinal pathways after chronic inflammation in
oxytocin-monomeric red fluorescent protein 1 transgenic rats. J Neuroendocrinol 27: 636 — 646, Fig. No.2. OXT-monomeric
red fluorescent protein 1 (mRFP1) fluorescence in the hypothalamus, and lumbar segment 5 of the spinal cord. with permis-

sion of the John Wiley and Sons.)
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Vo ZEMICTHEES X712 E ) OXT = 2 —
Oy L2 NI VATV 2=y 25y NT
HDH, BHEETIE, INFTIIH Y TROEKS 3
27 Cd b DsRed DS ¥ 787 Th HHEAREE
% > 7X%2% 1 (monomeric red fluorescent protein 1: mRFP1)
HE T % OXTEIE T I AAA A E T %2 H v
T, N9V AV 2= 79y MeElid 52 L I06T
LTw5[21]. ZOOXT-mRFPI NI VAV =v 7
F v MERWT, 5 HBO2% R IEEEKOHAKEATIC
£, BURTHEHPYN KM fE W= 2 —a B &
’SON = 2. — 1 > T mRFPI mRNA B X ' mRFP1 D7k
EHEFEIICEINT 5 2 &, B L PP DGR
Td B IEHFERANE % @3 2 8ER NI IS L
72 mRFP1 OFRBHENPBILE INL I LR LI, 2D
IR 2= 7Ty MIOXT=a—1u DL
FRRICIEEICER Y — Vv Th AH[21]. Frrld,
S S ONIBMESIE - IFE TIVICHTT 5 OXT DRE
K- W% OXT-mRFPI b9 VY AV 2 =v 27 Fv bg
vy, OXT-mRFP1 @l & it o O 563 & 82 WAL -
EmfbL, B o NEWEE - ZEET VT Y T
D OXT DIZE & WRat L7z,

BRI - JRE T TV, s A DATEARYRFZE T H
WHNLRIVIY VT A NEITo72. HE: e LT,
F vy NHIEREEBEZ 5% KL< ) Y% 100 pl BETEA
LT 72, kv~ v F A b O REEITE) L2
ML SNTBY, F1HIERS-% 0-10 4, 55 24H134%
5% 10-40 £ 7212 60 53 CTH 5. 1BMESG- KIEE TV
& ) o FoRBETVE LTSN TY
A7 VanNy NEEIERT v bRER L TV 2Ny
I BAH ¢ (Adjuvant Arthritis; AA) 7 v b Tl, #EZIEH
7y MREBREICETHEES 2 LT v sk(BOR
$) A L, PUEEMR 10 H HED 5 2 BETRIAEIRAS
AT L, T OBLEE O SIEER DB AT 5.

AV SIETE TV TIE, HIETHOXT @ KMl
a7 & N2/ IR O = 2 — 1~ TO mRFPI
mRNA B & O"mRFP1 DR uA e B & g4 2
EEIZEINT A L g oz, i, AR
DOOXTEE L, HHifz A mREP1 OFRGEEIGIZD W
THHE L, WINOAZICHINL Twa Z Eh5h
o7z, OXT % EEAET A KM e =2 —1
7 5 NS/ ERR AR 3 = 2 — 1 & D URTED
HLEIC D W THET T 2 72012, MG EI0RiE s LT
DU &N D Fos ¥ v 780 TRIERELET 72, Z O
B RV~ v RERR TSR, ARE R S O
WM O OXT =2 — 0 Y D W TFRIZ BN T
D #I30% TFos ¥ > /87 L DAL A & A, /N

FEIN D OXT = 2. — 1 > OB, A FE s D
OXTO=Za—BrEHRTHFREICEL AONLEI L
Moo 72[22] (Fig. 2). /MBSO OXT = 2 —
O VXA - ST 7 VIS B W ORISR
Za—uyERERL, L) EMICEES L TWwb Rk
5.

TG FAEE TNV T, BEI RS RBEL T
WHLEEAE 1 H 21213, BUR T S RAINE 7 & TS/
Vi 4838 O mRFPI mRNA B X O"mRFP1 O dEA°
SPHRFE L I L CH A B BINIERD e h o 7225, M
Hi 9 S5 U 72 BT E A 15 H 1%, 22 H # Tld, mRFPI
mRNA B X O"'mRFP1 O 7Rt i Y255 R#E & k5 5
EEHICWINT 5 2 L0 ro 7z, A OOXTiE
& FHEZ AT mRFP1 OAREH IO W T LRz L
ZH, WIENRLWINL T AEERE S [23,24], B
S ONEMIR - £REETVTIE, 7 v P TEAZRIESR
2B 5 OXT DL - T OIS X OHUR TEE-
R (R ICERER) 1281 5 OXTAANEMILL Tw 5
ZEWghol. i, BRESHEICEST2HEMAD
OXT I, KA b DREZHFERIZHG L TnwbH I L
HRIE S 7z (Fig. 3).

OXT A HMCHIEIEN A5 SR I3 2 71 = X 41T,
RN = 2 — 0 v 281> F 7 A EBAL
L, RAK) 78— CBPLCY) &7 mER I DG TEL
AURIB E N TV A, OXT Ol 3R b B 28 1 3]
1, #il%  gamma aminobutyric acid (GABA) TEE{4:
S -0 Y EMIETAIERICL Y, KL BRI A
NMEZ B NTRAIER L~V THES LT 5 T REN:
M 5H[25]. OXT LI REMYWHELE LTHLNS
FTEF A FOBEEIZOVWTHERENTEY, OXT
IZ& > TERSNEFEIESF Oy VI2L > TH
Hlashs e, HREH TIZOXTAY, WERMA ¥4
4 RICE o TEDOHZWHIIH S NG Z EHE ST
W5 [26]. OXT % BEAET 2 KA E MR 5 = 2 —
O ZETA IV T 4 v (BRI E) 338 L ¢
B PPOMREHRIZOOXTE Edlcn 77 7))
V(OZFERIHR) EEFNTVWD, OXTEHFL T
Wb FEF A RRTF FAPP B L AR % Tl
BRSO ENTWAITRENE DL & 5.

OXT DIIEFIE X 71 = X 1L, OXT RN RIER
WHOREME THAHTY v REPe<vra 77 —TI
bIRTELR7], RERE AL THBESRE T &S
FTZEDRIEBENTN DS, invitro DEETIZOXTH
Ay —uAFropwegb3ts28]. 72, A
N L ANZxET B N BOE O 8% 2 TR TR -F
A - BB (HPA) #lZ b, OXTAE S LT A #HE b
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Fig. 2. The experiments of acute nociceptive model are shown, using oxytocin (OXT)-monomeric red fluorescent pro-
tein 1 (mRFP1) transgenic rats. Fos-ir cells (green) A-a-c, endogenous OXT-mRFP1 (red) A-d-f, and the merged image A-
g-1 of the anterior parvocellular paraventricular nucleus (apPVN) A-a-i shown. Sections were obtained A-a-i in untreated rats
A-a, d, g, saline-injected rats A-b, e, h, and formalin-injected rats A-c, f, i 2 hours after the subcutaneous (s.c.) injection. The
merged view was observed by high-power fluorescence microscopy B in A-i boxed regions. The green arrow indicates that the
cell exhibits nuclear Fos-ir only, the red arrow indicates that the cell exhibits cytoplasmic OXT-mRFP1 only, and the yellow
arrow indicates that cell expresses both nuclear Fos-ir and cytoplasmic OXT-mRFP1. The observed sites are shown in B. The
number of Fos-ir cells C-a, D-a, E-a, ¢ and the percentage of Fos-ir cells colocalised with OXT-mRFP1 C-b, D-b, E-b, d in the
apPVN C-a, b, supraoptic nucleus (SON) D-a, b and PVN E-a-d in untreated, saline-injected, and formalin-injected rats 2 hours
and 4 hours after the subcutaneous (s.c.) injection. The parvocellular (p) E-a, b and magnocellular (m) divisions E-c, d of the
PVN were observed separately. Values are presented as means = SE (n = 6-7 per group at each point). **: P <0.01 compared
with each untreated rats. *: P < 0.01 compared with saline-injected rats. '": P < 0.01 compared with formalin-injected rats
2 hours after the injection. ': P < 0.05 compared with formalin-injected rats 2 hours after the injection. Scale bars = 100 pm
A and 10 pm B, [J: Untreated, [[]: Saline, ll: Formalin. (Reproduced modification from ref. 22. Matsuura T, Kawasaki M,
Hashimoto H et al (2016): Possible involvement of the rat hypothalamo-neurohypophysial/-spinal oxytocinergic pathways in
acute nociceptive responses. J Neuroendocrinol: 28. doi: 10.1111/jne.12396, Fig. No.1 and 2. with permission of the John
Wiley and Sons.)



330 AR S L1

A 1 day 15 days 22 days C 1 day 15 days 22 days
i) S
& &
=} =
S S
O ]
< <
< <
B a b pPVN D
~ 180 180 ~ 180
2 2
£ 160 160 £ 160
S S
3 140 140 S 140
o i=}
X 120 120 X 120 |
8 100 100 8 100
5 5
.g 80 80 ;j) 80
g 60 60 S 60 -
= =
— 40 40 — 40 F
= z
g 20 20 g 20
0 0 0
1 15 22 (day) 1 15 22 (day) 15 22 (day)
Time after the treatment Time after the treatment Time after the treatment
E 1 day 15 days 22 days 22 days G 1 day 15 days 22 days
s _
£ £
o) g
O
<
<
<
<
F H Lamina X
180 180
= 160 | = 160 |
2 2
= 140 | = 140
S S
o 120 F o 120
=] =}
£ 100 S 100 F
g g0 - £ g0 |
8 ]
° 60 F 2 60
2 &
2 40 2 40
20 | 20 |
0 0
1 15 22 (day) 1 15 22 (day)
Time after the treatment Time after the treatment

Fig. 3. The experiments of chronic nociceptive model are shown, using oxytocin (OXT)-monomeric red fluorescent protein
1 (mRFP1) transgenic rats. OXT-mRFP1 fluorescence in the paraventricular nucleus (PVN) A-a-f, supraoptic nucleus (SON) C-
a-f and the lumbar (L) segment 5 of the dorsal horn E-a-h and central canal area of the spinal cord G-a-f. Sections were obtained
ondays 1 (A-a, d, C-a, d, E-a, d, G-a, d), 15 (A-b, e, C-b, e, E- b, e, G-b, e), and 22 (A-c, f, C-c, f, E-c, f, g, h, G-c, f) in control (A-a,
b,c,C-a,b,c, E-a,b,c,g G-a,b,c)and AA(A-d, e, f, C-d, e, f, E-d, e, f, h, G-d, e, f) rats. In order to confirm the direction of the
nerve fibers of mRFP1 fluorescence-positive granules, the dorsal horn of fixed spines were cut coronally E-g, h. The magonocel-
lular (m) and parvocellular divisions (p) of the PVN were observed separately. The mPVN and SON are surrounded with white
dotted lines and the pPVN is surrounded with a blue dotted line A-a, C-a. The average mRFP1 fluorescence intensities are shown
for mPVN B-a, pPVN B-b and SON D. The numbers of mRFP1 fluorescence-positive granule in laminae I - II F, and lamina X
G. Values are presented as means * SE (n = 6-8 per group at each point). **: P <0.01 compared with each untreated. *: P <0.05
compared with each untreated. Scale bar (A, C, E, G) = 100 um. []: Control, ll: AA. (Reproduced modification from ref. 23.
Matsuura T, Kawasaki M, Hashimoto H ez a/ (2015): Fluorescent visualisation of Oxytocin in the Hypothalamo-neurohypophysial/-
spinal pathways after chronic inflammation in Oxytocin-monomeric red fluorescent protein 1 transgenic rats. J Neuroendocrinol 27:
636-646, Fig. No.3 and 4. with permission of the John Wiley and Sons.)
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H Y [29] OXTIFA ML AR X Y b S, T DA

L ARG S ST EDUREBENTWA[30,
31]. OXTRIE~ Y A TlEFAR <~ 2 L gL T,
BMA NV ARAMBOMAPINFT I AT T Y LA
EEERTHES SN TV A[32]. OXTIZIMF O
N L AR R AR )V E 2 (ACTH) MR T
BB B Rz B R OV E v AR OV E ~ (CRH) &
fRTFRB LB S LH|EN SN TS [29].

P42 1ZHKR 2 S CITHIK D OXT O AR % #at
T5720 0XT%EHRDS =7y b bFT 0 THD
OXT-HRY ¥ 7% 5 CICOXTZEARE P (L-368,
899) MM LT, &l & B - SIET TV
TOHFR MBIEEHB L FAAT v P TAHALNRLHE
I 2 &1 OXT-OXT AR Y 7 VHsE5-3 4 7
&) REES L RS, OXT- 4R ) VBEENTE S T v
kT, $5-3 12 von Frey 7 A I, Hot plate 7 A b
BLOALTY 27 A MCEEL 2D, wIhlE
WD AR AR L, BN O OXTIIE K25 D
T R IEROIHNICE S LT\ 5b 2 E2VRIE S 7z
[22]. OXT-H RV ¥ ZHEAWMENIHEG L7727 v b
TIZAA DI ER I E 2R RITFED o 72
WS, OXT-H R v 2 FENIZHZS L7727 v b TIZAA
2G| &R L22BICBE SIER DS H ISR L 7. F
72, EBARNERNICHRG L7729y N TIE, AATH &S
SN EAEIHEHHZICHES L233]. D&
N, AAT v M TIZOXTIZHEHR L VI B W THLRAE
EREETAHZ &, BN L B CHEAEHEH
EETLHIEHRIBEINT.

Bl L NV TOPRIENERH O A 51 = X LIZDOWT
Fex 3HET L TW R 0A, OXTAERIL X vicBnT
LIANEREIER 2835 2 &5 [34], KR
FENLTHEENR LGSR $ LR, OXT-¥
RN VXD EHOOXTZER LT AT L MBEA T R
=Y 2%FIEEITIECEY, B0 7)) 7T
I CRIEDMWEA 726 LW d 5.
AAFRERE OB BN ALM L~V O OXT 2828
G352 &b HBRBITRLAZ OXTIZMENIZH
G942 & BEWIERZ 2032 EpHiEINT
BY35], SOMEH A = A LS, REMHREDO AT %
LT, R T8 - IERE O INHA% OXT T AT R A%E 1AL
L, EAEMEERZ5 &£ 2936]. AAT v T,
BN L 2N EYED OXT 25, OXT-H R 12 X 1) 25
LAVIZBIT 5 OXT ¥ 7 F VasiE S, Bl fE
MWLz 26N 5. HERBITIE, AASTER
OFBAIIHFN, B L LD OXTAES- LTWwWab 2 &
L7z

Lt & SITHAEER O OXT DIEHIZ O WTIE
HPNEF L EE2 515,

s H )

THERAEZIERNVE Y THDHOXTOFTWRE B L
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Relationship Between Oxytocin and Pain Modulation and Inflammation
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Abstract : Oxytocin (OXT), which is a well-known neurohypophysial hormone that is synthesized in the paraven-
tricular (PVN) and supraoptic nuclei (SON) of the hypothalamus, is secreted from the posterior pituitary (PP) into
the systemic circulation, where it plays an essential role in reproduction, especially during and after childbirth.
Many recent studies have shown that OXT contributes to the modulation of several functions, such as social recog-
nition, trust building, anti-nociception, anti-inflammation, stress relief and suppression of feeding. However, little
is known about the neuronal networks responsible for OXT effects. Endogenious OXT has two regulations: the 1st
regulation is humoral regulation, in which OXT is delivered to target organs from PP via the bloodstream; the 2nd
regulation is nerve regulations, in which OXT from parvocellular neurosecretory neurons in the PVN directly project
to the central nerve system (CNS). OXT binding sites, as well as OXT receptor expression, are located in various
regions of the CNS, including the dorsal horn of spinal cord in rats, where it plays an important role in nociception.
We examined the response to acute and chronic nociception/-inflammation in rat models using OXT-monomeric red
fluorescent protein 1 (mRFP1) transgenic rats. We used formalin test as acute nociceptive/-inflammatory rat models
and adjuvant arthritis as chronic nociceptive/-inflammatory rat models. We studied the effects of acute and chronic
nociception/-inflammation on OXT-mRFP1 expression in the hypothalamus, posterior pituitary and spinal cord, and
examined the role that OXT plays in acute and chronic nociceptive responses in rats. This review focuses on pain
modulation and anti-inflammation by OXT according to previous clinical and animal research.

Key words: oxytocin, pain modulation, inflammation, transgenic rats.
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