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FEAE, RIS BT iR L CREREE TH 253, EE RS L 2R A
2, GO MRS 2720 ICHER AL ST 2 h EEYIca Yy be— AT A 0ERH L, Atk
TN I 3 2 FHNBRIC OV TE, Z OWRERNIRD» LA A A FAFICHEH I T 525,
—FTHAEA A FICIZERd 7 S EEARREIERZRO b b, RIETIEA A4 FoilHe#
FHEE: & RN X 2P CHIAEM L CH W EAREE o T b 2 e b, AEMBRAERIC
g 2 HHLRIEA A 4 FIBRESERSG Tk b hTn b,

Thr7eFueA77Y v (BH4) i3, F—SIvetn b vl vo MiRmEYE .
—MALER e & OEEGHICUARME T TH 5, HFE, BHA XL EGHOMIRT- & LTk
F7ZTclizZe, MBREPCREIC X VERICEAI NS LEFEEET 2 2L AlE I T
%, FRCHREERERORIECHEG T2 2T v AR I L TWE &2 5, BHA I3HRE
EWEROBIE A -7y P LTEHINTEZ, L2 LAXD, IO RIEICE TS BH4
DG ICOWTIIREZICHL D L e o T\, £ 2 TARITFEIZ. TR O EIENTIE I —fiRHY
ICHW ST 5 B O Y]] (Brennan) € 7 v % Fiv €, 2MWMNERERAIE~D BH4 OB
EBYIVPZFDRIEA N =R LICO TR 21T > 720

7 v+ RIEVIBE T A DIEEKRE, EEMik &% HwT RT-qPCR i< X 2 B8 TR, £
7= Western blotting %12 & % & v ¥ 7 BB AU 2 F2h L. YR L T w2 W fEHRH & o g
o7z, YIBL 72K 5 X OV EHFERR IC 35 TR Y FIE IR 2 & 7 HREIc 72 b, BH4
FEAEREFETH 5 GTP cyclohydrolase 1(GTPCH) % X U sepiapterin reductase(SPR) ¥ & 12 —&{b
EROEKIEHED—>TH % inducible NOS (iNOS) ® mRNA L~ A3 & it L <HEIC b
FBLTWz, —/. KT © GTPCH £ X WVINOS % v 5 7 BB OZAL 23T L 72455, Y
FIL T2 24 il D A L LTz, 7 v P RIEVIFE 7 v 0B GEMMIC 35T BH4 FEARE
FROFKB LA RS b 2 &2 b RIEVIBAR OB K BHA JRE IO W @il & b % 17
o7z, RIEYVIF 1 HiA 5 7 HtEE ©, @MIEE & ik L THEZR BHA IRE O AR I h
726

IhoDfERP S, RIEVIBHIC X 2 EEMkIcHE VT BHY EABEORRES LR L, &b
BH4 OFEANRTUH#ESI NS Z L L o7z, 22T, FEA SN BHA 2MliiHICH S L
W DHEHL T B 720, BiWE 7 ATEIEER % S L 7o MRk o BHA IREEKT 038
ENTwd Spr /v 77 v b~y 2REHOCTREYHETAVRZERL, UL 25 6 K
f1,1,23,4 5 X7 Hi&RIC von Frey 74 AV YT vk A %FE L7z, Spr/ v 7TV F~<v A




FEX, WA B X Spr~7 v AR & ek L <. YIBH 6 FEEIf2 25 7 H#: ¥ CHEICKEM
flixm <. RIEVIFICN L THEZEZRORBHMZ /R T 2 LWL 2 L 72 o 7, BEMF D
BH4 LR & DEEIC O WT X HICHL2ICT 3720, T v F RIEVIBE F Aokt L TR
SR 7 SPR PHEA] QM385 % %5 L, Bif %17 -7, QM385 % 1 H 18], 3 HREEO#&5 L.,
2 HE 3PBEOKRG K T LThb 1,24 ICvonFrey 74 7 AV T v A4 ZFEfL 72,
OM385 #&5ic X v, FHIERFRICE W THEKFN 2VIESZEZAFRA BRI N, ZoFHIX
GHENRE LG LA A4 FRERIEL 7~ F—1 20mg/kg (.p) LAIFETH - 72, T 72,
OM385 X 51C X 2O > RATEN R 2 L OZLITED b h o 7z, TUREFEFZBEMHRD S
7= QM385 #5 2 Kilflth & 4 KEfEfRIC I\ T, QM385 57 & A 57 o 1815 B Sk
BH4 JE1E % LUl L 724551, QM385 % 5813 A 5 I1C BHA MK T L T\ 7z, 4o Bhiadis
F X v . BH4 28 RIEVIBHE 7 L OB RIEIC N 3 2 B RBBAIEICFHF 5 L Cnwb Z e R E
726

BH4 ® A EMiBIERIC B 2IBRIEA H = X L2 HLICT 2720, fEdefiiE: % v g
JEYIGAE 7 v o B {GMHIRIC 3515 5 GTPCH RBMIE O [FE 2 il A7z, % DfEH. GTPCH & v %
JEHIE2o0D~/u7 77— ~—h—CDIllbE XU CD68ICDOWT 21T TH CD1lb B X *
CD68 Gl © GTPCH 24t L T3 Z LB LH & o tz, — /5T, MM~ — 7 —
mast cell tryptase(MCT)F X ¥ avidin & OILF[EZHER L 2L 2 A, —FH D MCT icxfL <
GTPCH 23 LG 7EZ /R L7z DIk L C avidin & I3 HHTEIFMER S N o7, TNHDFER X 0 |
J v+ RIEYIBE F A DEEEIc =207 7 — U BHA ZEEE L Tw 3 EA#Mlicd
3LEz bz,

AWFFEARE R D 5 BHA 28 A VEMTEER £ 7 v O B ROBBCRIE IC 5 T 2 EERME TH 5
ZEBHLRLRY, IHIC, w777 —UHIfELZ OEIERIEA H = X LICB5 L TwaH]
REME 2RI & 7z, KA © BHA FEAREE 2 [HE 3 2 FE B L 0EYIX, 444 Ficfd
21 72 T BVEMT IR A~ E B 2 T L A A L D,
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As treatment for postsurgical pain (PSP) remains a major unmet medical need, the emergence of safe
and innovative non-opioid drugs has been strongly coveted. Tetrahydrobiopterin (BH4) is an
interesting molecule for gaining a better understanding the pathological mechanism of neuropathic
pain and inflammatory pain. However, whether BH4 and its pathway are involved in the pathogenesis
of PSP remains unclear. In this study, we shed light on the function of BH4 associated with PSP using
a rodent paw incision model. We found that early in a rat paw incision model, the gene expression of
GTP cyclohydrolase 1 (GTPCH), sepiapterin reductase (SPR), BH4-producing enzymes in the de
novo pathway, and inducible NOS (iNOS) were significantly increased in incised compared with naive
paw skin. Although a significant increase in GTPCH protein levels was observed in incised paw skin
until only 1 day after incision by western blot analysis, a significant increase in BH4 levels was
observed until 7 days after incision. In vivo, Spr-knockout mice showed an antinociceptive phenotype
in the hind paw incision compared with the wild-type and Spr heterozygote groups. Furthermore,
QM385, the SPR inhibitor, showed a significant dose-dependent, antinociceptive effect, which was
supported by a reduction in BH4 levels in incised skin tissues, with no apparent adverse effects.
Immunohistochemical analysis demonstrated that macrophages expressing GTPCH protein were
increased around the injury site in the rat paw incision model. These results indicate that BH4 is
involved in the pathogenesis of mechanical hypersensitivity and macrophages may play a role for
producing BH4 around the injury site in the paw incision model. Furthermore, our finding may
suggest that inhibition of the BH4 pathway could provide a new strategy for the non-opioid treatment
of acute PSP.
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