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FEf 0 B AS B I Tl & %, BBML - it Eh
5. ZhoDREIBOEHE LT, 2tk X oEtEnRE
T kB I EZEL X B2 Z &0, Bia v - 5Esz
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Da-N /L VBORHBHKEZLEe-BHE5 2 72
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2. n-3 RISHHEE

iz < HEh b -3 RIEHEIE, WHEEHRE L
TEEIERAETEHZRB L, ROt A+ 2 42 2
FRCEELRHEZR- LT 5. R, o3RI DK
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vanilloid receptor 1 125442 7 T =2 MEH™Y, 4) A1
U AF X AT BHERETT P s EaMs T
5. Xslizbhvbhid, DHA OHiREEMH BT O —
K& LT, DHA DX EA 4 FRERICH§ %0 1ERH
TiAEL, AREOFEX L FRTFFDOVEDTH B L
-endorphin OEHEA It L 72 [BHEMIERCTH 5 Z L 2 6 »
LT3,

W, A —T 7V G-4 VoS kEATIZE K (GPCR)
DY H Y FERFRIZED, & 2HOIEIHIBSARZHFRIC
WAETE2ZLrWonts>TETWEY, hTY,
G-%# v 527 % F Kk (GPR) 40 & GPR120 i¥, DHA %
EPA I o> THHEL$ 5 & XT3 %9 GPR40 13,
FEUTHBICHEL, A v 2) UyRaLy 2 MF=V9
WOHREBIZEEG T2 Z Ao TNE® 7,
GPR120 &, /MEZHIZRBELRZD SN, 7L Hh T VX
7FF (GLP-1) XU v 2V Y O4WNZBER L T
%509 RN 212, BEbhvbiug, GPR40 B &
U'GPRI20 D7 T=Z } Tdh % GW9I508 DR NI 5-H
=) VEEREOMITE A 5 Z L ARV ZE LTS
(KRFETF— %), AHRIZ, DHA 12 X 2550 H AR -
GPR40 # & UF GPR120 23B9fR L T\ 3 e A /R L C
W3 (X3). LaLans, Kbz ¢ DHA
MEDEIIZHGELTWEILBAATH S0, &5k5
MEt BT H 5.



ASEARN RN & Pl A 47
A
Early phase Late phase

G 3507 §
é‘g? 3007 T T
§§ 2501

5 T 2001 § .

g © 1507 - T

= O

= £ 1007 *

E ,‘_j 50

o-
Control 5 25 25 Control 5 25 25
DHA (mmol/kg) DHA (mmol/kg)
+ NLX + NLX
(1 mg/kg) (1 mg/kg)
B
# Ak
10.01 X

[

E 757

[+}]

2

o 5.01

o

(7]

]

14

251II| I T \ ‘
0.0J
Veh 5 25 Veh 5 25
DHA DHA
(mmol/kg) (mmol/kg)
Sham PSL

2 DHA OfilrFEH.

(A) F=Y Y (5%) E5ICX > THERE SN 2EMTENE, DHA (25mmol/

kg) WORGICEDAZIIHILZ (m=28). "p <0.05 control #iZxF L T (one-way ANOVA and
Dunnetts test). —J7, A Y44 FZFEREHEOFa+y v (NLX) giLEIZE& D, DHAIZX 25

BRI ABICEN S 2
Scheffe’s test).

Sp < 0.05, 25mmol/kg DHA ML iE 12 %t L T (one-way ANOVA and
(B) MA@t a4k (PSL) ¥ 2 7HH®~v Y 2123 LT, DHA (25mmol/kg)

DR EGIA IR L #3272 n=18). *p <0.05, **p < 0.01, PSL vehicle #EiZk}

L T (one-way ANOVA and Dunnetts test).
Scheffe’s test). 3Ciik 28) Xk O AHIH, oz,

—J7, BRIRGABRICEE AR U % &, Goldberg 5D 17 D F
ALYV PO=LRBEOAEZ - TF Y)Y AIIEBNT, B
f#i) ~F, RAEVENGEE R F AR BELE 25 £ D JERE AR
En-3 RMENIMRE OMEA BRI MEE LS Tn
%)40).

3. n-3 RISHHERICAHSR T B AHEY

n-3 RMEMIER I & £ X F A REMRBERET LI &2
MohTkb, ZOMEHABE FELTT7IF P rviy
2 — PSR 2 s stz 2. L
MALUAENS, IEDOH%EIZH T, EPAX DHAIZ, ¥

#p < 0.05, Sham f IZ % L T (one-way ANOVA and

suatFyrF—ER) EKERrF—Eick o TiEE%
JaE, ThEhmhsisEfflEnd L Ly
070 FYNEERINDZENPSL L K72,
Schwab &%, EPA % DHA OB{LEIRHEENTH 5L V)
LEYELRTOT 2 F DL A, RIEDBIEEEE N
b3 ZLaMELTNE?. 4, EPAHROL VY
LEVELHKUDHAHKOL VILE Y DI A, KiEM:
ERENMHT 52 emansY. Zhid, vyrey
ElB5 XUV YL Y DLA, FHEIIZHKE L T3 chem
R23 (LA EYORERE L THE N TWS) IZ1EH
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X3 DHA OHUZEFERABFIRG. DHA ZMATR-ZY N7 4 v OilEdEE T L
THIERFHERAA5 2RI L TWA RN E L 51 5.

L, extracellular signal-regulated kinase (ERK) D %8
R N-methyl-p-aspartate (NMDA) #% 47 L 7= %45 % P4
7bEhTnsd®. X512, EPARDHADY + 2
O 4 PAS0 fREEMI TH B2 TR F v Fa Xy 4 T /B
IRFCVIA YT P T UEED, RIEVEEN & PIHIC &
BT ENME I TOBY, BkD B Z L1, RIS
BT n-3 RIBIGE O RIIEHUZ, ol R S VAR & i
flcxsxhTnsd®. YEORSH S, n-3 RGN
DOIEHUZ, FIETEER & & NS AR ORI 0 L TR
SERENZ ERWMLIRE SN D, 72, T OFERYE
Bz, BIBOREIOGHNEHENZ L, bt
TELZOR TV (X 4A).

4. n-6 RASEHER

—f%1Z, n-6 RIGHIEEIZ, Tu24 5V vuq 0
P IV EREDRIEMTA IV /4 FRA Va2 —uf FY
(IL)-1, 1L-6 2 E D RIEVEY A b A A vV EEESE S,
L7=hoT, INb n6 REMAMANBYEZ, &
FHREBICG L TCEEELTESEELZ OGN TS, flx
3, BRI O T & A 5t RIMEEORAE I O O
LD Th DEGMERIPORERIEEHFICE VT, 35 &
U -6 MG O L PG TR AR 2 E L 7= & Z A,
VEHRE-y-Y /L VEE (C20:3) R KAV T TV
(C22 : 4) DEAHERBIZHML T 7, Ko
A TH D)/ —LBOREMA, WAEEEZESBHA
FELTHN T3 LOBIRECRE S 557, 2512,
THERA T, Buck->T) 7 — Vg RE Lt L, %
N transient vanilloid receptor 1 DUEMEL #FEFR L, W

AEFERLTWEZEEIBIBIhTWEY, ZnkS i,
PIRERD T T A A =X LD 725K T L LT, n6RE
fifilis & 2 ORI Eh T 5.

—7, n-6 REEWGEEAS, EIRPIHNICEES- LT b L oW
L HB. -6 ROVEDTHB7 7% F UKL, Mg
O EERERK S TH 5 LRI, ME, JERIETR & O
IMREHEICE S 3 T uz s s vy vyufa )y
HHOHEWETH D, ZhETIZEZL DL E I AT
3. 7TI7F P VEIE, ¥ o usP450 Th S CYP2 R
CYP2CIZ&k > TfR#fchb &, THRFUKRTHSTHRF
YIA Y ) R VBREKRT S ZOREOfERE L
T, §CIZRELERR P MREEE MR 2 £ 25 5 h
T, RIS A>T, KRmIEIENY & 55 Z L 21
EhtoTnW5. 5612, EET DIASREETH %
soluble epoxy hydrolase DFHEANZ &, VilRFHIEMD b 5
LOREEH2Y. Db, 7TIFFPUBAEILDETS
n—-6 RIEHAEE 1%, HOREGE I L ORI ORI\ VW CH
BWhElx 29T 5 LAWREBEIN TS (X4B).

SHOEE

Helhl A3, RO EECHIENIC W CHEHE A %HE % R/
LTWBZENR, Mercao2H5. FHZ, Zh6o
W72 CRER & 75 5 T % n-3 RIEENIRIX, 4 TIZfis
AP SEREERICBE LT, IRIAWEE 2 S D 5 S h
ThD, ZOREERTHETILTWBEZ N, Tk, &%
XEBMERIC B AERICHA RS S. ok, ‘et
PHE ST BRSO hH» 6, FrLVAlEEy — 2
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n=-3 RIEMIEIE, B L WG EEOMA & L TEBEANID
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Present Conditions and Future Prospects for Unsaturated
Fatty Acid as a New Pain Control Material

Shogo TOKUYAMA and Kazuo NAKAMOTO
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Abstract: Fatty acids, one of the essential nutrients for humans, are an important source of energy and an

essential component of cell membranes. They also function as signal transduction molecules in a range of biological
phenomena. Recently, an increasing number of physiological and pharmacological reports on fatty acids have
improved our understanding of the association of fatty acids with certain diseases. It has also become apparent that
functional properties of fatty acids are modulated by factors such as the amount of individual fatty acid intake and

their distribution among organs. Recently, the functional relationship between polyunsaturated fatty acids and pain
has been the focus of many studies. Both basic and clinical studies have shown that a dietary intake of n-3 series
polyunsaturated fatty acids results in a reduction of pain associated with rheumatoid and neuropathy. In addition,
levels of n—6 series polyunsaturated fatty acids are shown to be high in patients with chronic pain. These results

indicate that polyunsaturated fatty acids play a vital role in pain regulation. In this review, we summarize a number
of basic and clinical studies on polyunsaturated fatty acids and their association with pain.
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