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RE  FORMERARREZNTARPEEELRE, €12 T8N £ T B R R AT . A
REGEHFIRTFAE - BANZL, ERLEEHFTHEEE, BHNEFERKF V. AXURLEWZZRK
o A B FGRW A RERN £, MK EAESAM PR ERRALE LATESMTATREN AL R LR &7
BB 7k A A ALK T E R . B 55, AN ME RS HHAF LR ARAFIANEW E R T A
RN EHENHAIERE R, HANBTAETRRAERRORE, FARRERE RT R RHENA
RAHHENF AR R AARARERZN, ORMEZ BT Bk, EERFHRAR, MEFEFRR

WREMER, AEARERENEROUERARZAABFARN D RAEX R,

Rgkinl KO, E, MANH, BT, %, BE

ARG 2R G BERE R T A FN sh 4 W A A A N 145
MANREERIRE S, SYUR. DB LI R E—FE, M
(pain) FIEE (itch)J& KR 2 2 R GE i —3B4rY, W2 H %
AT R LI IR A AN B sE, B AT DL
ok 5 R S SR AT A 52 7 (A 3R 4 (A sl £ 52 3 4
F TS SR A 21, HFE S, e Rk
PRI 50 5 B0 3 ik 553 Bl Ok i NFEAE TS AR R R 5 %
B3, F5 AR s A, R R R EAE, VR
ML —38 4%, X MR AR EE. (H2E,
FH AR AR GE 22 29 HH B0 TR) RT3 | 42 1) M P Y ke 3 4
o B R S 2 X AT A R A 5 ) 7 e S )
AT A TG . BT, 590 R R S A e B
T REE TN, Rk fo e Re ) ), (0 T
PLI AN B, 16 RIATT 5 A A 5 k.
FEER S R 28, Blan: 2mnT LIFHIEE, (H1kJm

25 T Re A R RIE R RIVERT, B RERR IS KK
i, MABEREESE. IRA TR ARG S L
HA B TIRA T PR IR AT, X A o I
RABVEPIR SRR X EIR YT o U R A B
Hesh e Y.

NIRRT EIRA L C 2T T — & iIHs
FA T HXTRA I T A, (EJE X () 4 2 AL
RAEAEAR K IIR R A5 0], TR FIEE AT i 1)
KF, ERABEH Von  Frey! '7E19224F 42 o
P8 (intensity theory)”, ZBNSKFEBER M
Y, NN E B SZ 4% (nociceptor) 7E 32 ZI B 75 1)
VR R fihEE, 2 2R Z0 AR ) g . AR
M, VMot 7 55 E #HS A R FiEdE, i Han
e NUIFE2013 4 K BUAT AR < PRS2 PR M 20T
MrgprA3", 5T SCHF T PR AZ (itch reception) 5473
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P A

%37 (nociception) A 5E AL AL R A LS. H
DG TP FNEE S A AL (4 DG R ATD T 52 L J2 <
SRS (specificity  theory)” FI“HEA IS HLE (popula-
tion code theory)”. H¢FPEERIE AR “PRicZHE it (la-
beled-line theory)”, JEFIA 73+ AL T R0
9%, IX—HNeAR S, AR A TR S 0 & T TH]
THIRAFERE T, B TR S PR RS2 A H e
SV 3 B 1238 8 R HEA T IR N T, FIX AR o
AREfRRBEAIR MEEZ R 22O R. AR, FEk
SR SRR 2 Te M AT LIXTHFS S 7 T RSz A B A
H RS, 3K 1B A X SRR 2 SRR B 7 MR A 87 (dorsal
root ganglia, DRG)MZETTAL T 1 435X Mz Fil
PRI U RO, 1735 PRS2 FFRIRSZ U
ZIuHE A B EM. BT A H
BERGRISELE AR 1, A ST MR AE
FEE AT P 2R IR, (ER AR B B SZ R 22 2 4
Xof A RS2 R R ) i o AN — 5 2 R R — B
XU g 2 [ AR e ks, MEAH AT, PrEE
FH, [FIA B AR AR A R 5

FET ) RO TR MR ML OC R R R it
B, Ok 2 ST IR BO) THE AR R RS
PR AR SE 2 [R] 1 22 S AIE BAE . AR BRI 48
AR SFFAR N H TR B e b o8 Sk, A
L2 TE ) B 9 2 R A 2o LR B A T T e, AR S LA
Sl fit FH H AR BRI 28545 O B HOR T B o
J&RE, BT IEAR DR OC TR MR AT %3
ST N AN AT IR ML 7 T AT R

1 PR S S RAENLHI Rt gt

1.1 AN ZR GG

TR AR AN PR 5 1 i AR R A B e A
EE—2F. 103 Bz 45 5 PRI SZ AR 10 70 A (v AT A
RIS B JLFv] LATE SRR AT ]
WAL B, (HJE SRR HRETE R Bk . B el g R A 3%
B XA, SRR X0 AT 8 A SR et A
TERYE RN 2 AR B 5045 A ) e,

O FEEIRAZ BRI A TR A YRR B,
{51 n AT LA i SR A2 it T LA A 3288 TG A5 26 A fh i 35
1224 M 1B IR W9 e IR IR A7 o S M 1 ) R Eebi
Z ST N U R I W NS B 21 P A RIS S
47 (polymodal fiber)!", — M4 HAT TCAEHSFIXHLAK

R R R AT 025, iltn, o] AR X ATUAR I
P RBURRA: 73 SR MR AEURR TS A 4T 4 (mechanically sensi-
tive afferents, MSAs)FIHLI AU 1L A LT 4 (me-
chanically insensitive afferents, MIAS)[M].

{2 FMEIRAZ ) TCRER 27 4 LFRCEF4E, 1551%
SRS, FEAL M INTE T TCE B IR B IR
VISR, BI“i®dm>. HETZWMEm], Bz
FELE L CAF Al =, MR A% Sl B A 7 AN ]
AT IR 53 A 28 B A8 7 A 28 e O B I o, AN [
AN B PER AN R R A CLF AL . 2B R
MRS, F 2 S MO SRS CLF 4EfL 338 (C-
MIAs). SchmelzZE A" HIH) FH M 2R B0 Rk &
B, BB BUR CET A i 55 2H s A B ) ik BEAH
— B, AL AR A C LR 4 ) L AS 2 80 4
W X SRR S AE IR R T A AT
AU RS 2 5 T3 SR L AR BH TR, A e AT5 8%
REAE TS A LIRSz, DA ML SRR 45 3 MRz 2
JE LA A 2 AR R T, P 28 T S R
1)1 2H B AR RS A U] = 5 1o 2298 U C2F 4 (polymodal
C-fiber), JUHEH AU CET 4E (mechano-heat-sen-
sitive C-fiber, CMH)#F{7/%5:. JohanekZ A" £20084F
PIMERG RS 4, il Ao i R, #OE
AT LA ECMHRY SR ZLRGE, 7 FLIOE 5 B 2H e Y
PIAE LA b, 310 B R A S Bl ) 12 368 L AOR A SR )
P L YE[RIRE AT IR I IR RO R AE N5 |
LT A1 7 M 2 i1 25 (1ateral femoral cutaneous nerve,
NCFL) ] 5 | 3 )=y 3 Kz R LA ER v 3% 2K - T B 1 7
1=, CMHM{E S DI Re g I, EAmsE A 8, 7ERH
Tt NCFL K ik DX 38t fin £ 2 0 35 e SRR ) 4815 4 9%
WSRBE MR, T L3 B A IC AL X A 0,
HEW] Y CMHTE AR 4 AR LR A% T v (1) AR .

00 R B AT RER 21 2 UPRASET 4, 155
e BRI, FEAL M INTEA B B IR 2k PR
DI R S R SR, BDUR. A= Can
FAR)E R PR 1T LA o AS I 2258 U C LT A i P S Y
LAt T, QSR BRBCR N7 2% B 25 S BOIER
%K (transient receptor potential vanilloid subfamily
member 1, TRPVDIIREGRE, HARFKI N4 Gl A
P AZ B AS I CLT R AU FEAE Y. Andersen
PR et e, & BUSHER At i T L
A A 28 K PRI AR, sk U0 P R SRS A B Y
8 TR AR R T U R U B ASEF 4 i 22k BU C 21 4.
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ASEFYEAE AL G B 2 i AR AR R 1 1% Sl A
Fht AR —E FFE . AU AT 4 (mechano-sen-
sitive afferents, MSA)FLIH MR TE R 522 & B IS
SRPE R B W (R R I — 2, T ELX 3 T B
o7 X 2 e RSB R () B 0 B R B, i s 2 i m]
LR, ASZTYEREMS 1% 15 Ao IO 22 &2 B filiA5 & 1k
Y MR TR, AR AR R W AR 5 4 P IRz
FE— BT R

1.2 B2 0 AP

B R T RSB 5y, TR AR
B A AR R A O T R PR AR AT A R A
A TR ) 153 M B2 A5 5 R IR AZ A5 5 T LR i W)
RGN ZAL 1L ZDRG, FMHES EH B A AR
JREL. Hb, CEFMEm g TH B AL R,
X FAFTER IR B IR BEUIRZ 14 (gastrin-releasing pep-
tide receptor, GRPR)AY R MZ T, XFPMZIun] IfE
AR B BB B S AL B 0 E R Y CAT
eI 2T IR EATAT . ASEFAE I 2 ity B
TUZFIZ, SR LEMZEVZED

P FE IR AT 5 PR RAZ A5 5 F A R ) K ) %
1 3 A 1 B8 Bk oK (spinothalamic  tract, STT)FIHA
WEEE 52 4% 3 [ (spinoparabrachial pathway, SP)i#f17. &
8 I R A TS BT, SRR S RN R
ARAMIR Y, SRS B A AT RN
FLEPE. ERZAR S R R S AR At
JUJE S XA =X, P PEREZ G S FEE A A
MR _EATAE, AR 28 ARz A5 5 BT LA
R [RIZE 0 R B e IR A 7, T e S A
P RE S AR . R 55 A R A R Y
1 il B A BN . SR RS A S
T R BT ) IR B 4, e b mT L3 A AZ A M
By, EEMAER. v-2 5 T HR(GABA)FIRMHE
R TRd s, HeZok AR AUZM =X B
5 A2 M 2T LR Y, o, R s M 2
BN T o 0 VAR L AT i ey B v k),
AT DL AR it — 2D A% 388 2 b e A BT B ik
12 Iz A A Y. Mo AP R B, K RO
BETT A 2R 2R S5 A S 2T B T 4 PR 32 30 I8z
Wom s, T ELUR R s T vk BH A - S5 A% 0 B
AL B 2 e« S R B R A B A S 1
Bt R, EASEM K FATT A BE 7 LA RO HARI 3
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FOBUARRIE A SN, 3k 56 W5 55 A e 2 P JRZ
I — 2R RN B S5 M I AL B TR 1
SRR B B2 AR R A do R v R A R R A
FHRL {6 TR S5 AP I T b i B
WFIZELD AR MIWFTE AT LA 55 TR Z
Tt R a BRI RE S 00 T VRS R B AAAE 22, L
LR S MR AR FE R N T R R VE .

1.3 RN, B B a5V VIR e ity

XTI FEE s 2 AL P 3k 2 B4R R AR S M
FEBEKT, BEE P ESRBRI AL, IT A X7
TSI A i 1) SR B2 JE ML e IR A BB, 9K
JHAHDC IR R A I AR AR Z itk e, DIAZE
R X G S0 T YA B R W AR AR X 78 4, AHILZ
TR HLHIBETEATIAL TR AP B B, PRI AL 1
WA, SRS G R ] A PR .

SSRGS AR W ARG B — R A i X 7
JEHNGEANIR], Y249 e 3055 R0 R A O 1) i DX
JE W R A IR I 25 T AR B — R 2 X, & IX
BN E PME S T, 2R RAE AR AR A S S
P HRTHREE AT RO e i AR R A
PIF I DX, 2B T & — R 502 5 X0
WS RO Y R J2 AR J2 R X, AN IR A4 8%ent 17 )2
(primary somatosensory cortex, SI). KZIRARERGE
JZ(secondary somatosensory cortex, SII). ##iBhiz fi[X
(supplementary motor area, SMA). Hijiz 8} [ )2 (premo-
tor cortex, PM)MIF[4i T |7 JZ (prefrontal cortex, PFC)5%
WZXH, AN fii(thalamus). g 5 (insula). 7517 4%
(amygdala). F1%7 % 2 (cingulate cortex). ZURAA(stria-
tum). i 57K 3 ] LK 5 (periaqueductal gray, PAG)
ZEV i R 85K Ko /Ml (cerebellum). T EUA BF5T & FRAY
P M 5 PR O T X AT, O R R
Pl R SR TLANGERE, 0 51 A B R
G310 DX RG22 5 gt SRR, ARG T
Y I AL A % 22 4 v 0TI 36 2 i DX AE S48 FLEE (R
TR E RS — 2L

(1) Ms. i 5251 4 AR A (R B T,
TELEH FARYEZS A & 0] LA T JE PR, o0
RS PIR I ANR4E . A IMRIBFIE A B, 2034 XHE
JEE R 3 LR 15 i 2 T P SR K A
K, K & 530 25 R BORE B %45 5 1% 26 I T AH
SR TRE SR T SR A gy R DU 55 R 5 O S )



P A

WO KT A SE, X2 I DXt i e 3 AT AT |
Vg B — AR E PR E R, T LI 85 S5 3 )
L IPA XS QN ST N S 8 L S 0 N i
W, —IWFS A FH Bk A iEekRic (arterial spin labeling,
ASL)E T BUAG T71:00 1 BAREE 75 A R s M A AR i
Bl, RIS E S X0 3 O i B 4
X i IfiL 7% 5 (cerebral blood flow, CBF)-5 321 X0
A EWE B IR, Xt — a3
WY, i 82 P TS AR I 38 2 ) s i 2R 1 158 S A v
SR, MZTE, B EOCT G SRR R Trh 4
WFRRID, UT-R B B UEDE 2% Wl 5% 7R 0%
FEERIN TR AR I E A 22 5. AR R, 5
ki 15 ) TR T A, 55 9 SR R 1)y 3L R R ) T A
Sl T 5% (6 U 5 11 = LJRRAZ 58 B RS
30 3 TEARSE

(i) 8. HFOERDZE RGN EEH NI,
SR AR IE RIS 2 I TR K XY, o, rhoky
"ok AR S5 BT, D SR i
PR AATAL™,  FEPIA BRIV JBR AR B2 e 42 Jy T
PR TR AP, BRI IE R, PR A
AT A AL A0S, et A AT DL A
AR XU S SRR N T

— B SRR, AR A R PR i A
PRl RER B ZURPE A,  BI 3 2E fh T 1 IR B 1 R
7. E N —I R GABARE Z AR I s 500 3 81 2 KRR
R A AL S I A BURACR, Bl e A%
GABAMIZ (A S SR JaEE, T2 )5 imFgE % B
KRB INERAT 0 CRR PR AL 3 ) 5 -2 €0 Jie Bz P 1 S5 4
SE)A] PASZ I GAB AR 32 A 7, s —45 Rt
B rp R AR AR —E REVER. 2R
RIR, 7 IREE £ 0 R P F 2 (e P i s i ™)
e, A — TSl G A AR R T A A R B,
NI AZ P 20 R BTG B, 2 RS =)
BT A BBEZ I, AR TE S Tk
(elevated plus maze, EPM)I i H /N BRAE THE A9 452 81
A ] i 25/ X IR, DL AER 35055 (open field test,
OFT) /N ERE Ly AE R 157 B I ) 8 3l 1) st
GERULE, AARAE R TG SR R Rz s Y o A
TRk —ERERIRY. EIA R, BB,
A 10T LA B DA T 400 P VA o T 1 I TR A A
YR T AT 0 M R S 85 B e A T o ™,

(i) Har )z, F 2R G %

T LA B N 22 A P DO, 3 T LA
1% & Hij 1145 8] (anterior cingulate cortex, ACC)MJIIE.
Z IR, ACCHLSEImA AR M 17 IR Ak B T | ek
SRR, ATLIS . B RE . R8URE
L3 25 F G AE R AL A 48 I 2 3[R 2 5 50 1 v
25 T, 3 BB 5P v #Y, BERT ISR G
Fa R, BRI RS L. A
W BVE B AT B B g A 5, R [l vl g
FES5EFFIGAT AN T, E—ILN Y
X BT PR R TR B R AL, S2E6 & ACC
FIHF I SCIRAA ) P 2 B HRHRAT R 1) S B
25 Il e, 3K £ [ Y8 A3 BRIhb ST ] 4 2200
(Bhihb5-expressing inhibitory interneurons, B5-I){#iA
540 I IR A S A MR RS, T ELIZ A
Wil ZH B AR S | R A NEA Ty, WHREE . AL S fb 2y
IO A& B 2R A W R, R s [l
Al RIS AR A0 T A RS R INBeA T i — 25 5
P CEER X, H H AT AN R R B2 A L e gt
P 0 17 SRR A P S AR M e PR R R R R .

(iv) W9 RPHRAIEGERJZ. STFISITE ZEXTAK
PRI 7 FE e N, ST 5 A B R 3 UL
FERR R R, X PR SITEL 3 B 1 B 7k
HHFEEERVESY, LU A A LT & BLSTT
FIE 0% 2 it ISR [ 1 38 A o 00X — oA BB P 2 o
JEHN, (L X B R B 4 2 A A R AE AR O, ST
FSIDN TEE R M A A —E 255, Y AE it n
PERCZ R, XHSTO LR XU ST #R A H I 5
KPR, BRI STLRY T 2 1 2 BT [ S L, 5%
A S X ISTIE 36 25 [ AN°Y, SR i STRISIIAS
TEFE BN T rp R A B A . A iFge g
fif HPETH ARIRGEA W] it B2 B0 K i g, 45
IR IRSTIX Sl i PTG -5 2 0 e B RN A7 303 2 T
S35 AR DG, 7ESTIX BRI A & BiX —#iAE, HiHH ST
AJ RS B DTRE AR B b ) 2 X, M ZF,
FIM AN SITFA T T FERY SR B S h, T S5
INTZRAB, A2 5 IR AN T

(V) BEETE. BEEGI (precuneus) F B S HiE B
e, ZSEMEEM T A0, JEBRIABEC N 45 A% 0 1)
REIX B, FEROR IR R T R VR — B BVEI,
WFSEHE PR U S AR T R s e A . |
ISR SR R MR ED, CA RS R
R G 15 1 R I A7 e TE AR T LS 1
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T P R R T I A T, K
TS PEI TR M R EEE S, ARIYBTFE AT LA
SRAEAT S PEURIE R G R, B PR R IHAE
S PRI T AT 1)

2 PR R R R B0 S

FIRTC TP PR R MBETE, 2000 TR
HAS PRI RGBT —EE, I En b it
— R B2

2.1 MrigfRg RN

PRI (BT LA SZ R AT IR A% R 45 (descending
pain modulation system, DPMS)H [ i Iz, il
B2 5 D ST S b S QR NP LS TR % N e cs -2
"%, DPMS FH AR R J2 - 12 J2 T 4 -l AR A 1,
DAl 13K 3 1) 7 sBURRR AR S T E BT A s
N DT 4% (e a2 e o)) £ P A S ) R 1 1
BT PR AT IR R G 1T AMURT A ' (dorsolat-
eral prefrontal cortex, DLPFC). HijF04 5 )2 Al v
(tACC). T A4 % LKA 45 SE B P
IX (rostral ventromedial medulla, RVM). HBZIR#% (nucleus
cuneiformis, NCF)FIPAGZ# 431 SR 4 3228
SR AT VR N PR RS R B T, 223
FERY, LR R R TR MTI R RS
kA,

FEIE A AFTE S50 — B TR R G — LR
FZRTE. PR i IR REm =, R
TR T $ 52 20 i BT T s A 5 mT 7 A
5 NFEARMABIINER RN, 33X FE T8 SO, — A A
SEPERIAMERT IR FEROA S T N 5K
TR T BT IR 4R AT R I 22 5 ] BB A SR R A 2 AL
il 25 S A CBE S 11, PRHC AU S ) Y i B sz 1)
WA AL, A BB AR A RS2 e
HIPESR AL T MRS,  BRYNERAT ] Bl i
BT A1 P 0 2L AU b 2T (NG ABARE I T
SR I 2 e Y T B0 R A 07 5 SR P R
ZHHN ] B RETT AP IBS-T 2T 2 AU A (k27
AR I 03 P e A28 (94 AT, BhinbSHETA (1
B2 B KINEAT R A SRRz v T, i
HZph 2ot ] DU i 1 AL AR 2210 238 S
TRz, s g SR A LT R
PR AATEA B /KT 1Y B R
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SR, ZWiRFoE R W], BREM B ME IR RESE 4
FEREATE RN E], A L A iEER a2 S
X —id 2. Davidson®E N s LU Ry i AR 5E
KRG E RS 5IREI IR, 10 R
TRVE G AL, RS T DA 1 R e i AL &
KM, DT AR SR IRAZ Y S e e T A A 1
BRI, HHAE 5 AL SR 3 i 2 BRI, MM AR T 5
2G5 A BRI, {5 AR R S T i G . X — A5
45 R PR T PRS2 e S MR 22 T Y 52 )
SERAMAGERG, 1 ELAT DL s 40 2 0 28T 3 3
RAVHERAZ AR50 BATieadh, RN Raed
AL A A AR, LR A i R
AL S —miwrse TR B, I REE E IS, I
SREEHE IR 24% M PRI AZ (551538, (HJRAH LU D) Wi i
ZHME AL D RO TR T750%, 3X— & BLuE,
A BRI AZ R SRR 2 T SR R B2 2 F B Y
PR S IR FE R A DG, ST — I LA R4
MIAT R LI UE R, SR T T R ZE I A Y,
I o7y 3 ) | R E e Bl S ol A B Y Bl S e A NI U P LS ]
FESA AT LAREAREE A R AZ 0 B, SR A5 A o)
WOHEE R A AE LM E T, X o — A W e
NZE B B PIRRTEE MG AE— € 9 B iy X

PAGHE AT R G P 19— O H P i X g,
VFZ MR AETR TR A AR ML 75 5 50— B
AR TEPAGIIE, F LA R B R X R 5T 5 HiAth
G DX 1 B R i P e A TR B A el AR v A A U
PAGX}ii##% (pontine nuclei, PN)FIRVMIAA #1245
SFF, R ATRAZ P LA SE Ao R 2 Y B R M 3 2 kA
A 05 E P B AU, RVMT L 45 A4 1
AT S DT 0 o R A e e A e g
I AR b5 FH A B % 1 ] b 28 22 498 1) 1F v o 28 v fE 3K
(median nerve electrical stimulation, MNS)t 7] DA TS
PAG, S5 TPIR P R4 maummg ™. PAG
AT AR A0 5 1 2 1 5 78 R BRI VT 25 S LA
TE AT T A 18 T JE H LA 46
i SEAG ST K B0, DPMSTIfE I 45 1% 42 ()5 B 5 0 vk
TS Sz i T B0 AR O, S 7 L
DPMS ¥4 £ 28 1] LU Wi AR S R i 0™, DL 1
ZI 5 R V], PAGTESSIRAM Gl 2 e AE 0,
PSR S PR R AR B A OC.

(RS AP0 il 2 A2 PAG R B TE U E AR [R5



P A

TR 2E S, X AT RBAZ 2 L8N A R R s, At
TR 5P B AR R P AL R 2 75 A0 )3 — ) A8 i
413248, MochizukiZs A E —IPETHSE h & W,
YA T8 B ) FE N PAGSGR S5 . R e ik
—UE, AL FEPAGTE P H fiki DX SR E TCEE 0 il 33 114
TR A T S . A T, EE—A
ESPER R AT I B T AT S RS S 5
MR, I HPAGTEX — % R 40 R HICHEVE . 1
A —IMRIBFR g 1 5 2 R IH, O 2k
1 SN ERE R X I PAG 2 13 35 1 0%, i L1738
TEREEE SR IEA S, PR IR ST R T RE AT
10 5P P AR ALE . — S Y sh s
fERFSE 220, PAGXT M5 S A HE AT FE A7 76 WL fi)
FEVEH: PAGH RIGABARERI A E R AE M & I A BT
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Neural similarities and differences between pain and itch:
Reception, transmission and modulation
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Both pain and itch are important protective sensations of the human body, which could induce reflective behaviors such as
withdraw and scratch when facing danger. Pain and itch have some similarities in the process of sensory information
transmission and modulation, but whether the two sensations share the same neural pathway is still controversial. Most of
the existing research focuses on a single level (e.g., neurons, fibers, or brain regions) to explore the relationship between
two sensations. Here, we discussed the similarities and differences of neural mechanisms between pain and itch perceptions
from bottom-up and top-down pathways of the peripheral and central nervous system based on recent neuroimaging and
electrophysiological studies.

First, we reviewed the neural coding mechanisms of pain and itch on the peripheral nervous system and central nervous
system. Existing research based on the peripheral nervous system shows that the itch reception and nociception induced by
different stimuli, such as heat pain, mechanically pain, histamine dependent and independent itch, selectively transmit
through different primary afferent nerves, including Ad and C fibers. Furthermore, we summarized the roles of the
spinothalamic tract and the spinoparabrachial pathway in the sensory information transmission of pain and itch sensations
separately at the spinal cord level. Then we compared the specific brain regions related to these two sensations, including
the insula, amygdala, cingulate cortex, primary and secondary sensory cortex, which composed a “matrix” responsible for
producing the perception of itch and pain but with different features. Second, we introduced the descending pain
modulation system with critical regions of the periaqueductal gray (PAG) and the rostral ventromedial medulla (RVM), and
we compared the different modulation mechanisms of pain and itch perceptions in the central nervous system. Meanwhile,
we explained the pain and itch analgesic mechanism in the view of bidirectional modulation involved the reward system,
which usually considered merely the opposite of aversive somatosensory system.

The existing research conclusion showed that the neural mechanisms of pain and itch are not purely independent,
overlapping, or antagonistic, but have very complex interactions. To reveal the underlying mechanisms of complex
interactions, more precise neurological techniques (e.g., high-resolution head-neck combined imaging) are needed for
future studies. To distinguish the mechanisms of pain and itch sensations are very important to the targeted clinical
treatment. Our review summarized their similarities and differences, which could provide some new insights to explore the
useful treatment directions.

pain, itch, neural mechanism, reception, transmission, modulation
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