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The role of the tryptophan-kynurenine pathway in neuropathic pain
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Abstract: The kynurenine pathway (KP) is the main metabolic pathway of tryptophan in the diet. Existing research has shown that KP
plays a key role in the pathogenesis of various diseases. It has been demonstrated that kynurenine metabolic enzymes, such as
indoleamine 2,3-dioxygenase (IDO) and kynurenine monooxygenase (KMO), are involved in various types of pain, particularly the
occurrence and development of neuropathic pain. This article reviewed the role of KP, metabolites and enzymes, as well as the analgesic
effects and mechanisms of KP in neuropathic pain, providing reference for the application of KP in the basic research and clinical

treatment of neuropathic pain.
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Fig. 1. Tryptophan (TRP)-kynurenine (KYN) pathway. IDO1, indoleamine 2,3-dioxygenase 1; IDO2, indoleamine 2,3-dioxygenase 2;

TDO, tryptophan 2,3-dioxygenase; 3HK, 3-hydroxykynurenine; 3HKA, 3-hydroxy-L-kynurenamine; XA, xanthurenic acid; KYNA,

kynurenic acid; AA, anthranilic acid; KMO, kynurenine monooxygenase; KATs, kynurenine aminotransferases; KYNU, kynureninase;

3HAA, 3-hydroxyanthranilic acid; CA, cinnabarinic acid; ACMS, 2-amino-3-carboxymuconate semialdehyde; HAAO, 3-hydroxyan-

thranilate dioxygenase; ACMSD, 2-amino-3-carboxymuconate semialdehyde decarboxylase; PIC, picolinic acid; QUIN, quinolinic

acid; NAD', nicotinamide adenine dinucleotide.
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R AEEEEH P2, IDO1 /5 T 40f s,
1l IDO2 MIEN B 20 S B A 6 /v o, A e R A
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PF-06840003 45 IDO1 11| 741 0 #E N Jee il V6 7 H e
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SR AR SR T RS B
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FHIF] PCC0208009 HE % B A I 2 FHfisi P R JK 2 /
IR LAE, (R IR K R B AR AN RIRAT s
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i FE P i m T S 1 A

Rojewska 25 ) fff 50 o 75 AL H #h 4048 1 R e
PE4514% (chronic constriction injury, CCI) K f AR 1,
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KMO mRNA & & [H i 7K T 72t 2454 f5 25 i
B PN 45 T /0N 5T 4 A9 o) 7K U B 3 R 8 4 45347
Ji KMO mRNA 7K B, B SRR BB N 5
IEAh, 85N 45T Ro61-6048 il IM6 £ KMO 11141 77
AR PR B AR AR, BRI 4 1 5] A 1Y)
B 05 1 92 R A0 BB R 5 KMLO 1) i) 71 5 i
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Zhang S5 HE U7, FERE R #2205 R 7 R
(diabetic neuropathic pain, DNP) K+, FEER (2
S EIRER AN 2 B ATR ) MR (5- Rtk
IR A ) AP BRAG . T K BT A € 2R /K P B I T
S 5- B2 el KPR B BY. Leventhal 2547 57 &
N, ZFVE B R ER A 5 500 i P AR I ) R AT AE
PPN P IR BE AR 20 S5 LAY b 10 A fh 5 e
PRIR, I 2 FHL W S A 9 A5 28 ) A g s s A
45 P2, WL, DNP SB#AFTE KP 2 AR 58
RIRAR | R CAE & T IR 1 AR PR X
MR, JESPmMEE R IEASC 5 Ak DNP 83 KP
R P4 QUIN Ml XA /KPR35 TR, g
WAE & [ -F T #8 & v (interferon-y, IFN-y) fil TNF-a
KPS, T IDO1 A4 TNF-o £ IFN-y 30,
KPR AR Al KP A Tl ¥ £, et
DNP [ 4 B,

Rojewska %5 P9 #ff 7t i 7R, 76 CCI K fUBEAL |F
LR N 25 T KMO 151 Ro61-6048 REWS T 4
& Al DRG /' CD40/IBA1. IL-1B. IL-6 £l NOS2 mRNA
KB AR IE KT, Zhou ZHE 5 ™ BoR, BHEH
IL-1B {5 ‘Tl BR 7 IDO-1 /i T 1 4b J& #ih 22 45475 51 2
PRI 57 Mk 2 Hh R 4 B ZEAE ) » Rojewska %5 )
FE/NER SNI A R B, QUIN/ KPR R LA 3
545 58 O 14 4R Rl 42 55 KMOL KYNU Al 3-
YRR AL IR R -3,4- XN B (3-hydroxyanthra-
nilate-3,4-dioxygenase, HAOO) mRNA £ £ I .
Laumet 55 P 7E /)N &R0 i & 9 45 T KMO #111 fll 771
Ro061-8048 B IL-1 ZARFEH7) (IL-1RA), KILFHE
T35 AR AT (T AN WU 7 3 7 )

DAL EBFFEER WY, KP L5 R AH B A H 2t
TR B AR R AR R
2.2.4 BIRLHFEIFZEER ZIEE (hyperpolar-
ization-activated cyclic nucleotide-gated channel,
HCN)

HCN Xf Na" Al K" Gl 3%, ™ Az 08 AR Ak o
. ¥t (hyperpolarization-activated current, I,) 7& 4% i
2 I HE N %k U T A . HONT 52 HON %X
JRIBIE ) — /N4, 7 DRG # & uH KERIL,

MEIGRET 5 HONT DRk AE, SEUi &
PEF IR W] A NP0 H KT . DRG #1&
JCH E R TR RE T BE R 2 o iith, JETERE
5 (¥ I 2 ME PO TH R #E /. Chaplan %5 ©7 B 98 &
o, AR I, FT4ERE SNL KRR d () DRG #4
TG R T S BT 4 FLAN R 10 RO, 39 i i
SR . G EERESZ1E 35 (G protein coupled
receptor 35, GPR35) s&— i Gi/o #ilk321&, 7£ DRG
NP TG R ERRIA, FE T PR B MR PR B A A
SWeE G, AT ROE > 1 SRAHIEE . Resta 55 BY
W7o, KPACHH KYNA A]{E A GPR35 [P 5
P BN K TS GPR35, S EfA4h DRG #£ 61
BT PERRAR, T A A R AR R T
it KYNA A 985 CCT /I BB HURG 95 S50R #4005 i
IS, Xt EiERE GPR35 #If] 7 HON & 1545
JWAER . Bk, GPR3S 5153 &2 4+ 1) HCN @
T8 R B A PR 28 005 BRI TR VR T T BT HE A
2.2.5 BH4i& R

BH4 /& R AR Fs 2 A (5 2 B AR AL T L
NO & g I R AR 0 TR R 7, 2 R N & IR AR
JUASER G IS 2 NO AT AEY & ) B R 2
WA, 25 BHA & R 5 A 4L i i
(sepiapterin reductase, SPR) 3% i1 5 £ /8 i #f £ Jo
BH4 7K-F-340, 75540 5 VAR N AR 4 i) ad B2 % wy,
SER LRI AOR 0 A P KPR BH4 8122
(V1) PR A 52 1) A A Ay A A R A2 3 R v Y
%, KP LS00 XA KFF+ @£k BHA 49
A B BHA (KM PERG AR B, [ KP AR XA
YES SPR 1) YU 14 # 771), W gk 2 /1N B SN A 28Y
W B BH4 B &R A . A IE 4 3 B OK R o
W05 5 B A 42 Jevh BH4 AKF T, 45 T AR T
BH4 280K ™= A998, 1M k2> BH4 & fe % [+
(SN AR

MANES, MAERGW 6, BT R4/
EWggn i isfh, HAMEET R KYNA AR
PR EETER) QUIN 7748 Z [ EAP4iT (Bl 2), 7E
PR BRI 1 R R R R J R R A B R

3 KPERBESHRTEND

T 2RI EIR S KP RSB R,
5 KP 0] e 45 N 806 TT #0495 FE I 20 W
. WIRES, KMO #1415 Ro61-6048 1 IM6
ALY A TR R QUIN A R, BRARAL AT Hh) 3
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Fig. 2. Changes in the kynurenine pathway in central nervous system under physiological and neuropathic pain conditions. Under

physiological condition (as shown in the upper figure), there is a balance between the neuroprotective kynurenic acid (KYNA)

produced by astrocytes and the neurotoxic quinolinic acid (QUIN) produced by microglia. Under neuropathic pain condition (as

shown in the lower figure), there is activation of microglia and infiltration of peripheral macrophages. As a result, the balance between
KYNA and QUIN is disrupted. TRP, tryptophan; L-KYN, L-kynurenine; KATs, kynurenine aminotransferases; KMO, kynurenine

monooxygenase; 3HK, 3-hydroxykynurenine.

FORBURRA: , X PR AT FRAE CCT AR ALK B AT 3 i
MR R BRI ROR BT QUIN R 2 0d AR5 5K
P& (anthranilic acid, AA) #EALTK, K B[R] B 48 A %

VAT AT RE 2 YDA 22 4 5 R KA 22 JAE, 1 9
BURZIIIRUR, TR ML BEPE R B AR

QUIN K B RT1A & SHAA, (B2 EiEEn fEf)
BIVER, s b s SR TR BRI P2 A Y, 24
PEERE TN, ] QUIN 7] B8 5 2 KP FI4R i~

iy i) AP 2 ORI 4> 3 F%, (H KYNA 5K & A
g G AN R I I i BE R, T A 2 K UKL AT DA
KYNA F w35 b i BE B, 5] S A2 RS8N 1
AR AR Ak, G0 R AR BRI 5 e FELAE IR 2 R B
Szucs %5 W Wit AR T T4 A Lo RIREREL KYNA
(R BB SRR SR ALY, IR Ee SR AU A AE AR
HER I — 0 P FHBZAE R, A& B E
JRIRIT U T H TR
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