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Abstract: With the development of molecular biology and immunology, substance P (SP)derived from central tissues has become a research focus due
to its widespread distribution in various human tissues.SP mainly has a variety of biological activities by binding to its specific receptor neurokinin 1
receptor (NK-1),such as inducing an inflammatory environment,promoting the neurotropy of tumor cells,inducing the proliferation, migration and
promotion of tumor cells Insulin resistance,the above mechanism is closely related to the incidence and prognosis of endometrial cancer,and may
become a new target for clinical diagnosis and treatment of endometrial cancer.This article reviews the biological function of the factor,its role in
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tumors,and its relationship with endometrial cancer.
Key words: SP/NK-1R;Tumor function;Endometrial cancer

P ¥ )5 (SP) K& H:5Z & NK-1R (NK-1 receptor)
FH TS B AT B Lk T 5% A BhRRE TR R
J7 4, SP FELE i 5 HE R A B ZK 1 32K
(NK-1R)Z5 &k A )1 . SPINK-1R R 48
TEVFZ2 N0 BRAR B R 60 207l o 4% d B
FH G AL Y R P 55 . (HH S 5 9E
HITE BH = — A B IR A, SP 5 R St a2 14
NK-1 ZIRZE G e, 81 T 4 i P A0 5 25, K
WEIR A3t , S i A A A, [T M 15 45
Tl G2 4 LR AR A PR 7, 77 A S PR B ER , J  vd
YA A0 o 2 1) P FE AR S IR B B R A h e AR A
B s ], A SO R F- 1 A e TR LS 5
PRI Ao BRI ZE R T A E I R L S e
I OC R A TERIR
1 SPINK-1R R EMFH MR ES SIGIKKRIE
eSS
1.1 SPINK-1R REWAEY I #RitE  SP 2 11414
FEPRTRFEA MU Z 0K, i Tac-1 FE A 4t J& o
R , H ] SR R A 2238 JoT K 9 38 Jo T 9
NATTEAGE , SP LA 43 Wb 5% 55 53 Wb T sCAE K S A1 A

HEWH T AR HARREE ST H (4% :2017A030313559)

FEHZ Ty RERT (1994.10-) , &, T AR AN AR BB, 322
AR 5

WINEH A& (1975.12-) 5 INFERIA A 0504, W) 4T
BRI, 2 AR T

LUz ik W, SP 1A W1E FH i ph 2 3K 2 1
(NK SZR) AT, 1200 28 IR A2 14 i F L 45 21 i
(1) G & MBI Z IR R % . NK Z I =FhE ks,
B NK-1R,NK-2R F11 NK-3R, 5 SP Hy45-& 6T
K H NK-1R>NK-2R>NK-3R,NK-1R 1] 7Z 4%
A T FL Sl TR pe 22 2R G FD R BRI H 4 P,

1.2 SPINK-1R RAES 5 WIG AR EEE  SP &2 —
AR , 1 R 53 25 22 W SRRk 32 28 p ik
PRLE C L dfir=r:, SREMZ C 4R P IR, 5
R M AZ R NK-1 256 5 1l i 3 0E - LI
a5, MBS R W3t Z2 R0 5 Pk A0 R 2 1T 75
FEENG R . Sy Ah, SP ol I 5 AR A2 1R NK-1
G54  RITRONE R A IR TS A 1A%, 461 G 26 g , 2K g i 1
it , A0 A PR A A R B, DTG i AR R A A S )
Fe I , 5 BN E R IR RRIZ S, SP 7R AR
JIZAFAE  Peng L FEORF5Y & B, SP 5 NK-1R 454
& TEZA SR B Ak 5O NE, W, B AT
Hefl, KA O grS i A R AR
SPINK-1R Z 4t 5 | 4T 4 Ak = 22 &l il R S e 4
WEAS 0I5 & — R YN SE , T 240 M T e bE s
I 3 I 4 26 1 -1 (MMPs 1) 7 P 38 58 41 Jifd
AL (ECM) 19 3o B TR B 2 B LF A, i e 4%
M A4 J7 1, Muangman P 25078 W82/ B O AT &
R 3 R 2 B, SP 3R L R A Ak 4 in AR M 4 it o

29



s

| & & BE2{5 L 2020 4F 4 J1 55 33 45 7

Medical Information Apr. 2020 Vol. 33 No.7

JE DU WA e % B, DT £ 2493 11 i A 18
5. ARG, SP IR IR PE JNE (1) CHE R 2
I HAES [ HP X b 28 R G AN E 0 28 2R G0 Hh e
O A EEEH . BAS4ENUR 18R
T A BEW Y SP /K I B Fh s . Mi&dm &
FURAEA UK Ll R AR GABA 45515
e A, BRET AT SP RO 5 A E R AN B
Y FH LRG0 A0 J 47538 P b 28388 T i A, 15 2 0 Ik
FEHE L SPINK-1R i85 5 11 R B fig R i 520
FIERCALE, BT EEIE WAE A NK-1 Z IR 112
FEURIA AL T R AT A BB o

2 SP/NK-1R 7EBhiE R B R RO 1E R

2.1 SPINK-1R RGN T FIMARZE Li X 50
WFFEINA , SP I i yes 210 i Kz e J] Rl 4 4 e oed
L NK-1R, A BEJ2 s 4 i & & PNI 19 23 F-#L
il o A9 AL, FEEEE IR R Gerh , SP RefE e i ph e 28
Tia] A1 A AR A 200 B e 2 R T B A LT AR ety
(DRG)WYITH% , I BB SP W B 19 T , #2222 1)
A1 AR T s 200 B P o 22 ) s A I B i, R
BT SP BB 59 4N M A ph 2 22 B] A AH ECAE
PRI, et e i 3O 0 52 17 £, T el RS
SP V¢ B ey IR, E I TR & AR R R e 4R 58
(PNI) DL B b 224223 Bl AR 195 000, AT SR JBOAS [+ )
FARI A, A R R o W R IR R B . £
SCHHAFRD T RS 3 SEMIRIESY R B, - R R TR
RIEEY K, nT 5 BT RER AT B I oh 5L
PED)BE AT 45 AR 5 T & AE , AR B8 25t 22 iR =K
A B Rl S e I B, DT 5 R R S A A
i (HFZER IR, T5 000 TR e S SR Rl pp 2
12220 L LA SIS AR R PEA, |, 7™ b e 1 IR
BRI PR 00 R, DR R R85 7 e g 45 J) R A= i
G4 7 E HoR R AR R B 1) s ol 2R
X, TR FEOMEE R — A ER &

2.2 SPINK-1R 7 4 ) 32 ik K Ho% 3 19 41 i 1) e
HETE A RZ#E 90 & B SPINK-1R R 45 i
KREY), SP REML AL UE s AN M A 345 . 1R K
TR IIR 45 2E 1%, Feng F 2502 Berger M Z5MIfJF 5%
KB, SPINK-1R 7E 45 B 9 (CRC)O A1 4l R ik 1
FR TSI IER AL, mRik SPINK-1R [ #H
TiUs 2%, A, AR5 A B SP 49y S At ok firb a1y 44 4
TR T o T v A PN S KT, DT 8 5 e
AMPIAIAT 225328, IEAh, SP 5 NK-1 24k 4 fei
TR D43 i, A K % 1 P T A LR P4 S i
PR I, ER IR TS i A B e Rk kg o R, SP
FNK =1 32 P75 i Jg P 0 g T F1 0 45 o k38 5%
ik, A IFIT B, SP REIE i T N R A M B iR NK-1

30

ZARFER HHREO A AT K, EUB A i A8
TN PA 7 2 338 5 2 e P A P 34 o291

2.3 SPINK-1R MR 4E AR, RIEC &9
W RIBIRIE R B i — MR R, Rt
TUEREE 8 R A 20 M S L i R R 25 T
Jo R R A IRAT B T AR e 1 75 2 Nt JE A,
N B[] AL . R 2 T R R AL T SRR
TN, JRE BT A 5 T 4 (ROS) B i M A o
(RND) ] L5 41 M DNA #1533 hli 3k R A 1Y
ANKE T, DTG 2 e ) 2 A= 18 W g T AR RE L T
HIEmm kL m %) Masin, BEas R S8
Barrett's S AR, AZRIL LN R B L n i
1) B SRR IR, S A0 SP R RAE I B
EE CHVER, S8R HITE T 5 H NK-1R 32 {k45
B RENE T Iz HLIA 0 &R S e 20 A B A1 i S E Y
FEA AR RS G AN M (Y T RS B R B e
HA AR R A2 R B (10 1L-6 ), Gy3e 1815 A
AT (AN TNF-a 36 TR 25 5 7 NF-xB)
SEI AR PR 23, SRE PR 1 P L AN P R, DA
TS S50 A DG B A1 ) e A8 ke O S A L1555 2 1 R
PRIG B MRehAs (2 596 10 200 A A0 e 240 e o 4
faygE T2,

2.4 SPINK-1R Z 5 ¥l bRy I i AP AT 2#
TIEHE 22 B W8 R £ SRS IE A 1) & A2 BT A
BB ER PR BB YN, R PR S RE 2 6] T RE AT
TEE AL G, 3R] 42 00 A= AL mT
AR R 5 ZEHCHT T B0 o R ZE M, o v B J 5
ZAIGF 83 5% 2\ GF S b i & J . e
FARPUT B BRI TI R S, 1 i
ity J2— 2 e 5 | R 5 2R IS (IRS ) 25 1 {5 5 B A
B T, BN IKB 3 (kR IKK), H2
=R RIEE AR 2 RIK(Z W), 5 3R 1IK-
Ka, IKKB Fl IKKy, HA IKKB HA G 16k , i
b W S KR -2 (IRS-2) il Rt Al i 15 R R ¥ -1
(IRS-1) 11 (s TR TR AL , I 55 ke & 2R A5 5, Ie &5
AR R AR BLISMI A A c-dun N i B4 il
(INK), T8 Z B 7L sh 1 bR (mTOR ), 25 14 #4
C(PKC) FIAZ A S6 2 (1 i il (S6K ) %™, 75 fiff
G IRE 2 SP 3k B Y SR R 2 — AN
— PR A I E R R A5 L T, MERR
B SP A B X PRI S R IR ALK B 2 5%,
T2 T2DM (19 & SR R, v REIA ()42 5 808
REM &R . 53 A RIS IE B, SP 554 PR 22 1]
UG, B R S AN PR B A L B PR
B MG A A ALY SP, W I R P G 1Y 45
J AT RE IR 22 7 N 2 T BE R MUK —Fh B B



BE2A(5 L 2020 4 4 A5 33 55 7 M Medical Information Apr. 2020 Vol. 33 No.7 | & &
BIAEN R , SP AR R & R ARPTAT R I, DA MARNR 4 B4

BT PR, DT H B PR s 2 LT TP A SP
AR HH AT UL, SP 7R DR i AR AL AN AT —
AR o0 < B i = 3 15 S 1 A TR O 0 A & e < ]
Rt — 2 5 I R TR S IE R OB (1) 7 W] o
3 SPINK-1R 5FEHEEMN X R

SP AT AR A7 PN RS ) T A 224 2847 O 1 it
SR AL, I RPPAR S | BT ARIRTT 0k B W
TG PR AE R AT . BEPRI U= N B — MR
W UL KR G R R 2, SPINK -1R 22 15 1k 4 bR i i
By Z 0, v e 22 585 W R B —
ANTEEHMLE, 5351, BGOSR I, SP A7 B i
HIFEHE 7 N R A MBS AR, O HLBE % SP ¥k
JEE RS TN, 20 B 5 RE 12 i o , RN 2 RS
ZH A LA P R AR K 7 COVEGF-C) Rl 4 Jm 2K
F i 9(MMP-9) i FR 3k 1555 125 X REZH , 1717 NK -
IR FEHLHI AT X — D fE, Ui SPINK-1R R 4]
T8 L I VEGF-C 119 308 1 42 a2 e g i A8 A4 i,
AL 5 S MMP-9 A4 22 e 2 A eg 4 Bt 14 4=
2 ik W TIZ R G I R 2B RS 1 41
T, Gharaee N ZFPURIFFE L IESE T 8 PY I g £8
L SP Wk BE W3 = T I LAL, T NKIR
FEARTEM I A AR EE AR g i o FR TR
A BRI, SP LA K NK-1R F5470 7% 15
FES g 240 B3 2 RN AR 22 e LA SE e AL ol AT 5 12— 20
FHREMGE, B SPINK-1R RGEAEAEHE T2 N i
RAERETNEZER RS E0.

IEAR, SPINK=-1R A7) S5 ] 3 120 45 4 A R
T HISIE AR 22 NSO 0 R A R e . Bt &
PRE23 AN 28 6(1L-6) RT3 i J=) 30 0 88k 2% 110y A=
YA ORI HE B NI HE R, ATl ERK -
NF-kB {553 [ Y [ 20006 5 157 0] B e fe b oy
PRI AY A IR SRSE R F o TNF—o )t 1] B2 0F
TE R ARG 5, 53 40, T 5 B L 4 B
A R A A S 2 0, 1=9E Y CD68'.CD163"
ELEARME AT LA LI PR AR IL17A ILI7A 2
% ERa KK, 5 THR I ERa KPS N5 N
LR 24T P 38 2% e , R I3 A PIBKVAKT 345
BT B I S A0 A A AR, S 40, I v i
AURLIE AL , 7635 SemadD, 524 C-Met 1% 22 19 184 T
AR AT R ST B, B R AR 28 e 7,
SPINK-1R /- R RAEARENS 5 TNF-o KZHE PHFIFE
FHEE 57 B AR TE R, 7] UL, SPINK-1R 4 S04
RIFAAT g ELHEAE 5 N RSO R Ak Jerh R 4%
OCHEAE T, A PT REAEME , 22 2R A A Jy T E AR 1)
AR ST B R AL

SP 7313 v AR 1 J] Rl Ao 28 2R 52 A K 4% 4 41
Brb Y 2R AR BRI RE , 7R A A BRI A
AR A #H A IRWERE , & B SPINK-1R
R G5 MR 2 W] A5 35 AN AT 2008 B B, SPINK -
1R Z: 5 B Z Rl A=W 75 KM e i pd il 2 vk
FHEMIHAR, BETE R SPINK-1R R 2 51
PNI i b 4 MO8 5, 3088 K A A i RAE Ry
I PRI 5 R AT AL X8 5 78 B ) kA
PRI BIASE . [ SPINK-1R Z2 %545 i 2 [l iy L
PRBLI i AR e R, SC TP Z IR BIIFFE A
R 5 ImRIRZR B, SP Rl L 47 NK-1R 197K
VR R IERE A A M T 7 SP BB VR AT E
DAL P RS B WU AR S 7 BE TR B X SPINK -
IR RGEZ S5 WA BRI A AR L A 22 88 1] /Y
ARARA 77 7 3 B8 [m) IR TG E— AR AR, IR AR AT
B2 KA TSR TORTE Tl R IR Y
2if.

S

[1]Satake H,Kawada T.Overview of the Primary Structure, Tis-
sue—Distribution,and Functions of Tachykinins and their Recep-
tors[J].Current Drug Targets,2006,7(8):963-974.

[2]Garcia —Recio S,Gascon P.Biological and Pharmacological
Aspects of the NK1—Receptor[J].BioMed Research Internation-
al,2015(2015):1-14.

[3]Badri H,Smith JA.Emerging targets for cough therapies;NK1
receptor antagonists[J].Pulmonary Pharmacology & Therapeutics,
2019(59):101853.

[4]Friedman Sheli,Levi —Schaffer Francesca.Substance P and
eosinophils:an itchy connection [J].Experimental dermatology,
2015,24(12):918-919.

[5]Stander S,Yosipovitch G.Substance P and neurokinin 1 re-
ceptor are new targets for the treatment of chronic pruritus[J].Br
J Dermatol,2019,181(5):932-938.

[6]Peng L,Agogo Go,Guo J.et al.Substance P and fibrotic dis-
eases[J].Neuropeptides,2019(76):101941.

[7]Muangman P,Tamura RN,Muffley LA.et al.Enhances Wound
Closure in Nitric Oxide Synthase Knockout Mice [J].Journal of
Surgical Research,2008,153(2):201-209.

[8]Chang CTJiang BY,Chen CC.lon Channels Involved in
Substance P —Mediated Nociception and Antinociception [J].In-
ternational Journal of Molecular Sciences,2019,20(7):1596.

[OILi X,Ma G,Ma Q,et al.Neurotransmitter Substance P Medi-
ates Pancreatic Cancer Perineural Invasion via NK-1R in Can-
cer Cells[J].Molecular Cancer Research,2013,11(3):294-302.
[10] =L, 5%, 5 28,5 MELRGABAEZN 2T
DItk s 75w I )], ¥ A e s R 22 & ,2016(3):161-164.
[11] =5 2R R EMELETRESERGABENZ
JETEMRAG T EREGERLE [ 2EEFLE,

31



—_

& R BE2A{EE 2020 4E 4 A5 33 555 7 )

Medical Information Apr. 2020 Vol. 33 No.7

2019,35(2):139-142.

[12]Feng F,Yang J,Tong L.et al.Substance P immunoreactive
nerve fibres are related to gastric cancer differentiation status and
could promote proliferation and migration of gastric cancer cells
[J].Cell Biology International,2011(6):623—-629.

[13]Berger M,Neth O,llmer M,et al.Hepatoblastoma cells ex-
press truncated neurokinin—1 receptor and can be growth in-
hibited by aprepitant in vitro and in vivo [J].J Hepatol,2014,60
(5):985-994.

[14]Medrano S,Gruenstein E,Dimlich RV.Substance P receptors
on human astrocytoma cells are linked to glycogen breakdown
[J]-Neuroscience Letters,1994,167(1-2):14-18.

[15]Munoz M,Covenas R,Esteban F,et al. The substance P/NK-
1 receptor system:NK -1 receptor antagonists as anti —cancer
drugs[J].J Biosci,2015,40(2):441-463.

[16]Mou XZ,Chen X,Ru G,et al.High expression of substance
P and its receptor neurokinin—1 receptor in colorectal cancer is
associated with tumor progression and prognosis[J].OncoTargets
and Therapy,2016.16(9):3595-3602.

[17]Karin M,Clevers H.Reparative inflammation takes charge of
tissue regeneration[J].Nature,2016,529(7586):307-315.
[18]Hursting SD,Berger NA.Energy Balance,Host—Related Fac-
tors,and Cancer Progression [J].Journal of Clinical Oncology,
2010,28(26):4058-4065.

[191%] 46 M 4R, R B4, 5 NF-kB 25 A F 09 Xz 5
AT A £ R[] 52 B 24 506 K ,2017,20(2):221-223.
[20]/: &%, B84, LR R EMB A A LR LM K g0
A8 B ST ). P B A E,2017,26(9):721-726.

14, % %S TR, F A YA ETHRE L R AL
S T P g4 A oA B R [0]. A 2 1B 5 2 &,2017,26(10):1006 -
1010.

[22]Westbrook AM,Szakmary A,Schiestt RH.Mouse models of
intestinal inflammation and cancer [J].Archives of Toxicology,
2016,90(9):2109-2130.

[23]Mashaghi A,Marmalidou A, Tehrani M,et al.Neuropeptide
substance P and the immune response [J].Cellular and Molecular
Life Sciences,2016,73(22):4249-4264.

[241Dmitrieva OS,Shilovskiy IP,Khaitov MR et al.Interleukins 1
and 6 as main mediators of inflammation and cancer[J].Biochem-
istry(Moscow),2016,81(2):80-90.

[25)1B- =k & kB A A KR T 500+ B4R &R
2 %,2011,19(3):235-237.

[26]F A A AR ) A% S R A B By A ARAL BB [I]. o B 4 AR

32

Z%,2001,9(5):303-305.
[27]Patro —Malysza J,Kimber —Trojnar Z,Skorzynska —Dziduszko
K.,et al. The impact of substance P on the pathogenesis of insulin
resistance leading to gestational diabetes[J].Curr Pharm Biotech-
nol,2014,15(1):32-37.
[28]Nead KT,Sharp SJ,Thompson DJ,et al.Evidence of a Causal
Association Between Insulinemia and Endometrial Cancer:A
Mendelian Randomization Analysis [J].J Natl Cancer Inst.
2015,107(9):178.
[29]Wang LH,Zhou SX,Li RC.et al.Serum Levels of Calcitonin
Gene —Related Peptide and Substance P are Decreased in Pa-
tients with Diabetes Mellitus and Coronary Artery Disease.Jour-
nal of International Medical Research[J].2012,40(1):134-140.
[B0]EHH, F EAN TR, 5 P M i AT 8 MBS P 49 K
ik B F LI AR A4 B 5 & 2015,15(4):679-681,717.
[31]Gharaee N,Pourali L, Jafarian AH.et al.Evaluation of serum
level of substance P and tissue distribution of NK-1 receptor in
endometrial cancer [J].Molecular Biology Reports,2018,45 (6):
2257-2262.
[32]Qi C,Bin-Ya L,Fang—Yuan W.et al.Interleukin 6 promotes
endometrial cancer growth through an autocrine feedback loop
involving ERK - NF-«B signaling pathway [J].Biochemical and
Biophysical Research Communications,2014,446(1):167-172.
[33]Harriet O.Smith,Nicole D,et al.The clinical significance of
inflammatory cytokines in primary cell culture in endometrial
carcinoma[J].Molecular Oncology,2013,7(1):41-54.
[34]Ning C,Xie B,Zhang L,et al.Infiltrating Macrophages Induce
ERa Expression through an 1L17A-mediated Epigenetic Mech-
anism to Sensitize Endometrial Cancer Cells to Estrogen [J].
Cancer Research,2016,76(6):1354—-1366.
[3515k #k . M2 A£ Y 95 A48 £ B w4 2 i 3 B 968 7 ok 25 40 v
B AUH AT 7 [D]b A& K 52,2017.
[36]Sierra JR,Corso S,Caione L,et al.Tumor angiogenesis and
progression are enhanced by Sema4D produced by tumor —as-
sociated macrophages [J].Journal of Experimental Medicine,
2008,205(7):1673—-1685.
[37]Irahara N,Miyoshi Y,Taguchi T,et al.Quantitative analysis of
aromatase mMRNA expression derived from various promoters
(I.4, T3P and I.7)and its association with expression of
TNF-alpha,IL-6 and COX-2 mRNAs in human breast cancer
[9.Int J Cancer,2006,118(8):1915-1921.

Wk F41: 2020-01-09; #2111 F 1 : 2020-01-21

iR/



