a-REMERIHFZNHIEERARER

MR, XL, FLE, B CPEESRER RWMESRE B ESGR, TR 300192)

WE: o-ZF WA Z (-MSH)A KR T 2 E X R — A E A5k LR T Ak, £ FARAYZFI0 R B EAHRAS>H,
AATZGAEESN, S5 RSETRT RENAR, BIFT RIFOHE, AXERTHERL, REZELHE. BH . KRy
Bk, FPRRERE, R EREF DL EERARRERE, §EAMEFBORLRELRE,

KR o—BE @R E; ReEB; RE; WERA

FESES: RI6I XEkFRERE: A XEMRS: 1007-7693(2017)09-1351-05

DOI: 10.13748/j.cnki.issn1007-7693.2017.09.031

SIFAARIE: #k, 2 23, R4k, & o-ZHh@EAEF S RERNTRRED]. FEINKER HF, 2017, 34(9): 1351-1355.

Advances in Pharmacological Effects of Alpha-melanocyte-stimulating Hormone
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ABSTRACT: Alpha-melanocyte-stimulating hormone (a-MSH) is a neuroendocrine immunoregulatory peptide derived from
pro-opiomelanocortin, which is distributed in the central nervous system and peripheral organs and has a wide range of
physiological activities and has been developed in recent years. A lot of research has made good progress. This paper reviews the
progress of its pharmacological effects in anti-inflammatory, anti-melanoma, fever, skin protection, obesity and anti-AIDS, and

aims to provide reference for the development of new drugs.

KEY WORDS: alpha-melanocyte-stimulating hormone; melanoma; anti-inflammatory; nervous system

o- 2B 2% 21 M ) 1 2R (a-melanocyte-stimulating
hormone, o-MSH)JJ5 1B J& fz 25 J5i, & —Fi i
13 DNEIERRIRIEN BHIPE N 7R, 2ARR
ML REER T ) —F, = IEER P A0 Ser-Tyr-Ser-
Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val . [i] 2
RIER—MIREERATE, fAAE T A LA A
Jil, ARSI LA] PR A — R B A W A v T
NIIRES S IER, MO BRI
REEEFE o By y 3 FEZAMMEBE (0-+ B--
y-MSH) LA K B-#afig = A B-MERK . H AT 22 57 i i
R RDL 5 FEAY(MCIR~MC5R), J&F 17
G HEAMPZAARZKE, BTN S8R5 R SR R
REAAFFRMT), K MCIR 5 o-MSH 3R AI
J1Ec. TR, o-MSH [ RE R 2 R4
MIXGHE Al S gk R R TE G, A R AT 6 K B
BARRAL, IR, PR, MHEEFR. TN
WAFLC ML T RE S B IAT N I 4 F S D g

EE&WHE: HEFEARRHAHE(81673106)
EERBN: 3R, 5 Tel: (022)85683042
(022)85683042 E-mail: longway@irm-cams.ac.cn

o EBACRL 252 2017 4E 9 H 55 34 555 9 )

E-mail: 15122109306@163.com

FEOT P VT 2 D7 T AR B T EEAEH .

I JLAER XS T a-MSH [R50 F B AE P 7E LT
4 J5l: OMNBEPCEE R AERH o-MSH X Rk
BRPEEER, RSP EaT 5w, BT
FEER GG E. QFIH o-MSH X} B4R
M Mg, BHAE MR 57, BFFm R K
A FERNZY . OFH o-MSH W] DL 2 #H]
NF-kB It S RAE WL, TR —LE RN B fufs
93 51 JE 1) 98 5 5 LR B4 51 S 1) 4 B 98 0E IO £5%
B AE BRI AR OE IR BRI 2. @R H
o-MSH XF B E KT, JFRHIKTUR S AR5
Rl B I 259 o A SO ST o-MSH 76 A&
PR AT L= A (1 LA 35 B T (% 24 B R A 0
HEAT T LRIR
1 o-MSH B4EIBER

o-MSH BB ZFARIIGE, s A Em
e 5E MM Y MCIR 324k 4541 5 & 1 —

BIEMEE: RiE, W, WL, RITRRR Tel:

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9

<1351 -



RAVAEFER, FEREHEEBEOR W, R
R AN ST AR 3 B R AR 3 J7 T
IR

HEORMBPH EEREANEOR, K
PR 3 BT I A T €0 Z I P DA SR N R
Kl SRR IR R B AR, o-MSH W] LA
g b MCIR SZ4R45 &, 0GR R
WL EE(AC), FHAEMAN cAMP JHiE, JHE
cAMP # 1T PKA HUEEE AR NG, Mm{eidt B aR
AP a-MSH 3 T DA A B €5 2 400 i B 5% 1 7
B BRETFEAHILA cAMP JKSF, cAMP FAE ]
T GTP 45 &%E M Rac & Rho, REIBHEAKL
Fedk, ATAERE T 28 40 B 5 T P

SRR SE SNV PR NN CE N ST PN
ERMME g, (A RIERRE A WESR S,
o-MSH X 2 2 200 i 1) 486 A= 52 i m eS0T 2R 2 ik
(e —H¢, TR R Y. FR, o-MSH
A L3P 26 Bz B 5 40 M 4 32l S A i B P
o-MSH i GE R4 2 R 40 AL T 52 41 i A 5 1 40 i =5
PE, AT LA MR SRR TR R R A B S
A BB 2 T-1 (R, WO SR 5 AT LR
H, a-MSH ] g & 38 e 5 S £ 22 40 P ) S 2 R 3
1 FH e 380 (i i3 2 0 2 A M 388 A R /R FH o
2 o-MSH B A1EFH

a-MSH 1EN—FWNIEMEDUR, BAWwA 1M
2 EE R, BEEARN AR AEER K2 2
W PLRALEREIER, EMEREERIAT
W JORE R F KPR BB R R K. R
AR A N CAMP f3K B SR FELIE IKB 28 1
Bef, MmN 7 NF-«B ZER I #RE, M
DR 8 2 7K P31 90 S it

Caruso 2P KRE R4, RH LPS
55 TFN-y BEH 15 20 S0 AR AR AL % 8% o-MSH $T
KAEF, B8 a-MSH A 535 FRAK 405 K T R IA
K. [ Caruso Z5°V& B, MC4R 45417 HS024
A4S a-MSH X bk 28 5E R+ 1 R /EA . LA L
W7 aE R W, o-MSH m i {E T MC4R 141
RIEH T2, IR IEPL 9 A& AR 1
TESCSE 9 RN, 439 o-MSH H 258,
o-MSH 8 s Bl iR I MCIR, {2t
IL-10 JE M6, Al TL-10 A 38 on, M) 2
e REN O,

a-MSH B T #1898 G A 5 1 SO0E IRBE,

-1352. Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9

0T 3 S B 88 BT A 5 1R 98 IR N A S AE A
o-MSH A LSS LI T #k 40 5 TIFN-y,
) H B R T R s A Y, ek
# o-MSH ] fig i B MU 5 T 40 Mo 3% 3h iR ik ik
R B, B WA R I o-MSH i+ §:36%4: TGF-B
FEA T A0 M AT DA F AR SORE T T 48 M I g
A 3Y, X BE R 5T 0 B o-MSH 1 B T 4 i A
10 J0E S B R R PR I A T 40 i 43 s 41 R
Al

o-MSH & 7] DLE R T it 48 R 40 R DL R
PERT . Ja 30 2 RE A5 453 45 5l ot HAT 7% 5l
BB AR S RG, PR E RAEZENGE
SIEEAN a-MSH LA GRS RGN X )
o-MSH, B FAXVER ) o-MSH, 1EMH T #1470
Ak, MUY, PIE AN I R 4 H B
EAMUK T1T, BUSCIEMERARIEER. 6
SLIGRIL, AR RG] o-MSH AJ DL 48 5iE [
T 5] IR T SR K e A i 2 AOEN . Rt e
HR P R AE AR T HAh ) A B
3 o-MSH XEERENERA
3.1 o-MSH X% 2 60 2 20 it R 4 4

HT o-MSH B AR5 i EER, )
DAORIF R ANM, [RIAR 2 223 A o mr i 22
0 2R 41 A o T G e TR, R 3O R A L ) S
P, MR AR, o-MSH ELIE/EH T5%
PEEE A ZR AN S, AT LT 40 N NF-xB, AP-1
T HINE M, {23 Fas/FasL, Bax fIFRiA, 1 i
ML-IAP, Becl-2 fJ3RiE, @id LR ARFITET 524K 2
T3 A2 36 )35 o S 00 SR A e g T 1O
[, o-MSH & BEFFARAH MR 1 TNF-a i 2598
YA 2R I ERIA, T PR AR R R 2 P o i 2 B 41
drgh R ER SR BRaE U,
3.2 o-MSH X 8 2 2 J 40 i e 1 1

HAr A, o-MSH %24k MCIR 7EFTH B &M
MEAER R R AN FEA KL, H MCIR
TE PEIR AT A b 1 SRR B H i O IR PR A K A
Jatol, 4t B A 20p) o-MSH A#EIA) 4> T, LLAR S
RSP EE 2 PE MIATAEMNER T, WET
MSH-PE40 B4 F 3 . 5K X H % & £ MSH-PE40
(P2 B4R 4 MSH-PE40, #4% | MSH-PE38KDEL
HAHER; GRBRHXT N BERBMM A8TS
R PE A R AN Bl6 MIRGERITE 85%LA L, i
PN IEH S 2BS TR AER s W /N iR AT

HE LR 2524 2017 4E 9 H 55 34 555 9




BIT, SR ER AR E>90%, [FE AL T
1] e £4H 0 26 % R0 9 AL A 20 L () B 4 O AE s
FLARAG It 9 5 A R R R a-MSH 45 K
U PR ) I 5
4 o-MSH M#HERGHER
4.1 BRIEH

o-MSH HAMEFIFHEHAER, & n ¥ b
Ji 5 K A R A 5 ) R R RO, (AR S
HIEW R AT, HIRIE I H Al AR A
N R 0 25 000 15127, A SEIGIE B o-MSH &
FEVE R B A AR X, RN B A0 A X
FERPAE R AL RUATE K RS 5 1 IR 1
S AT i 45 44 TR A K &4 MC3R Fl MC4R 1]
mRNAP, By LB 783 41 1617 8 MC3R il MC4R
A FTT R ) B A AR . S R BN = VRS
MC4R F5EPUAIHE B 3G ok #A, 1K R B P M
X a-MSH 23833 X MCRs 32444 538 3% N
2,
4.2 AR

JE T T IR AT FOIRAS . T AR
MREE-PET ARG, fEH T MC4R 1 o-MSH
S IE R RN R I,
o-MSH EL A 50 Z1 1 Hh RK 1 10 1) 1% £ AN B v
FEAE AP0, MC4AR 728 & P E B3, R MC4R
REFEM/NR e HIER, AR CRIE
82, o E AR R 5z MC4AR L, T
o-MSH fE R MC4R J& 7] &2 H B 5 ) ) 45 1
VE R, B2 AT A3 a-MSH 78 T ik 1 2235627,
AR R, MC4R R30S v LLHIH] c-INK B
(075 P R 3 2 R 9 P, AT A B 1 1
e, B TR A, o-MSH & Al 3 R
BRE oW, WINEEETHAE, WIS RAKE, &
HHAMGIEEmhRe L E R, A A 240 &) A
e
4.3 XA A5 ) O A 4

a-MSH B A 51 A 71 i 2 e e, ar
LA oG 25 v i g H T 3 P P A 453 495 Ak 381 1R 4 1
P EH .. AHFFREM, o-MSH AT L 30 i) fix
A5 TNF PAJ ETA A 2= B R e sk, b
PRIRF- 48 E 3 A 72 A R 40 03 A T
7 FEL A e 45795 m 28 R 390 2 e i 453405 ) 7 RO
o-MSH i 7] DA F ifL 21 2 A AL B -1 (HO- 1) I =2,
J& AT DL I A A A T I K G RE AR
R E BRI 2G5 2017 4F 9 H 5 34 555 9 W

ML o-MSH 7] L% ZIF268 3 R0 i) i i
I 545 R g 1k Al L T A % AP o-MSH
ANASCAE o 26 A 1 5 B0 i 20 23 R FE AR AE S O3
BIWGRERE, AP R AR K — B 8]y # AT LA
Rtz Mtk E, IF o] IR AL B i A K
PREE L 4 A KB

o-MSH & 7] PAE gkt & sl R f AR K, X AT BA
TEVR YT PR 4 L 20045 e A2 ke 1 B8 2 (AR
WA ER o-MSH 697 6 88 3245 /)N
W, KM T o-MSH R E ik, NRIIZE31D)
REVE O E R, $278 o-MSH A DAME st 45 Jim 4 28
ThemE P,
5 ITRZRRAIIER
5.1 PUEIMES

TENARSZ B K AN BRI BY,  A J5T T R 41 ffa N
RN EIREIX IR, AT R X
AN 52 BE JIARAG, HH T P43 a-MSH K ¥
RN oy W R R, TR R A ] AR AR R =
MR ANER BRI, FE T DK B2 68 2 4% 38 21 A U B
) I NI BT TR AN = N OR (S L TN
TS a-MSH Sk IR 52 w0 7 ik B KT,
T4 e 5k, R4 ST PR A % b s 2R M B e
AR, X2 (245 23k I R IR B B 6L,
5.2 NHRIRIZIE RN

IR T P F2e Bz JH 4L 4355 60 49 s I8 i B i) B 4k
YR A, B RTREIRIZIE R R A o
BT R R o-MSH 5 MCIR 145477 A
TIN5 AT A PY. T a-MSH SFREIR (1) T8 A FH 3E
WA, FERIEZ SER R, — 5 T A fg )
TR HE N AT Sl P38 5, 5 — 7 AR VS AR ik
BAPARAMER, HiEid 2 s mm KR
(2 &P, B R SO0 I 0 ) T o 4 ) 4
B, SR R 100975 B 2T A i R T,

HEE YRR, — MR a-MSH 7] B B A i
PR AN RS 7 R IR IZ T8 R 4T 2 21 B 1) A= K RN 36 B
BRI 38 3 45 470 a-MSH X I TR 92 T8 A 2T 4 2 i
P, AT DA I PR 6 97 R TR IZ 98 SR A — Fh e
s A B IR B FE AN o-MSH REJ AR TGF-B1
PRI Stk BT RURZES, Hib T
o-MSH S5RIRIZIE IR RIEH Fiilt— w7t
6 Hib{EA
6.1 LWL I

BWtFIE, 8 EERATRAER T, Rl

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9 -1353.



TNF-o, IL-1 K& IL-6, e Efeidt HIV &, M
T 0 B S R I T a-MSH. 2 25 (3T %
REJ7, AT LAII 28 RE K X HIV L EE T s p24
PUFER IR HIV BRMEZRE, AXRRER
o-MSH f8 i 3 FEAIC HIV BRGR 1 RT SR 40 (U1 410R)
Hop24 PUREK; LA, o-MSH & A] s i fi i
P PR BB JBUR 5 TSI S ks 5825 I 98 1)
T,
6.2 o-MSH KB PR3 IR I L A 2 4 B O 1 P

o-MSH RARAFLE TR, A24ERFAR Py 2R R
AR E B S . T RI 5] I S P2 Z5 AL A0
WIS 2, a-MSH R LAFE 5301 B SR 995 R X
JIE 7 AR B A LR R T AR . 7R KR
1y a-MSH AT LAY T8 FR 95 R 9 o A 48 Ak 3
DR 7 R 48 R 71 53, TERERIKSF b, o-MSH
A R E M FOX04 1 L. IFH, TibRAaRER
e o 2% 75 5 0000 PROS K R A T e B R T
TUNEL Zeadabr, E27E =gl 8 h (A i i
TS N A B T/ Annexin V2GR0
ML, o-MSH 3578 BF 2 Jek /b ) T 20 i i K
HprA 1
6.3 XF Bl ik o A A Ak M I A 1R A

PR A K P R 4 R T R G PR A FH 7 B ik
O F B A0 P L A 9O0E S B FE R R G BEE A, X
NI FE R VCAM-1 Fll E-selectin Z5 PN 37 2 o % B
TSR SR R o-MSH 7] LLE
ZBEAK TNF-o 155 150 0% 40 %o 1487 N 5 44 86
B/EA, TNF-a % 57/~ VCAM-1 fil E-selectin
A LA o-MSH PR #ia], PR b i AL T B
BR a-MSH 7] Al 982> NF-xB (1) 363 A 5% o
4 MCIR RIEHHNH )5, a-MSH X T VCAM-1 Fl
E-selectin FIF0HI/EH B2 2%, WEH T MCIR
FE X — 1 ) 2 5 1,
7 o-MSH BIR A RIR 50/

a-MSH TEIGPRIGYT I 18 A AT 5t 32 EAR R I
PERMLHIRE 7t e, H AT B e 0T i R 1) 2 1 45 b
WY, S NIRRT B, HIk i e
VA YT R RN, BUR W R C & NS
U I R B X e[ 5 LT B 7 1 B
B ) AR 73 LGS 2, XMEF e A &E
I R S B 264, TG IR B, 4] Ak S5 24
HAERRU, BAMREREE, HENHES
AT ERZEB B, BHAG 7 ax 28 25 B4R A 01 PR L

- 1354 . Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9

o R4k S4R R o-MSH FI/E FALE] 6, 2
4 o-MSH HE 7] i PR ] <8

o-MSH  F Il AR (19 53 — A 1) 82 3L 52 koK
2, fERNSA R, EHEERZ, B
B 5 R — AR AR RS S, T IETE
NARF= A B — P 253 E Y, 3 O I PR B FH 4 it
TG, JuIR SRR 24K, 0 MC4R Fl
MC5R 456 H ZHRAER o-MSH, X #Hno
AR ER AN R RN, fERIT e AERE. R
X a-MSH #EAT 45 it , 3R B AR R
BT AE D) 1 T R BT 2 E o
8 4HiE

o-MSH 1ER—Fh Y VG PEY I, VAR e
KigvEm, BHSZERTZ om0 THUWEAN, BIA
WIEFR XA BANE R B o-MSH, gt
HAZRRIEERNL. BhAh, o-MSH %M,
[ B R O AR B A & 5] RAE ™ EA R X
N, SR BT R AT . B AT o-MSH 7E#71] NF-«xB
I FRIRIE N, PR ZIR IR AR S 55 T THI 33
BTEKEMBE, HRASHEN T IR EL.
BE & B 7C A3 FE AR N, a-MSH 25 4 FH sl ML i)
K RE AW R I, T 2B R SR AR 1 T 1A

REFERENCES

[1]  BOh. BERMMMET I FEZER, 2013, 15Q2):
177-181.

21 WE, AEE o-BRMPRBEERRE S SHEID].
A2, 2011, 31(5): 671-674.

[3] MARINA T, ANCANS J, THODY A J. Melanocyte function
and its control by melano-cortin peptides [J]. J Histochem
Cytochem, 2002, 50(2): 125-133.

[4] XUE C Y, LI L, XING X. The regulation of
a-melanocyte-stimulating hormone to melanogenesis of skin
[3]. I Med Post(IZ= i 71 4= 541, 2004, 17(9): 823-824.

[5] VALVERDE P, MANNING P, TODD C, et al. Tyrosinase
may protect human melanocytes from cytotoxic effects of the
supemxide anion [J]. Exp Dermatol, 1996, 5(5): 247-253.

[6] LASSALLEM W, IGARASHI S, SASAKI M, et al. Effects of
melanogenesis -inducing nitric oxide and histamine on the
production of eumelanin and pheanelanin in cultured human
melanocytes [J]. Pignent Cell Res, 2003, 16(1): 81-84.

(71 BKkuER. MU AME S ML T o~ FE A0 R (o-MSH) I 75
BAMH[D]. KB ILPEBERIRE, 2015,

[8] CARUSO C, DURAND D, SCHIOTH H B, et al. Activation
of melanocortin 4 receptors reduces the inflammatory response
and prevents apoptosis induced by lipopolysaccharide and
interferon-y in astrocytes [J]. Endocrinology, 2007, 148(10) :
4918-4926.

[91 CARUSO C, MOHN C, KARARA A L, et al. Alpha
-melanocyte-stimulating hormone through melanocortin-4
receptor inhibits nitric oxide synthase and cyclooxygenase
expression in the hypothalamus of male rats [J].
Neuroendocrinology, 2004, 79(5) : 278-286.

o EBACRL 2525 2017 4E 9 H 55 34 555 9 )



[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

RAAP U, BRZOSKA T, SOHL S, et al. Alpha
-melanocyte-stimulating hormone inhibits allergic airway
inflammation [T]. J Immuuol, 2003, 171(1): 353-359.

COOPER A, ROBINSON S J, PICKARD C, et al. Alpha
-melanocyte-stimulating hormone suppresses antigen induced
lymphocyte proliferation in humans independently of

melanocortin | receptor gene status [J]. Immunol, 2005, 175(7):

48006-4813.

TAYLOR A W, STREILEIN J W, COUSINS S W.
Alpha-melanocyte-stimulating hormone suppresses
antigen-stimulated T cell production of gamma-interferon [J].
Neuroimmunomodulation, 1994, 1(3): 188-194.

NISHIDA T, TAYLOR A W. Specific aqueous humor factors
induce activation of regulatory T cells [J]. Invest Ophthalmol
Vis Sci, 1999, 40(10): 2268-2274.

LIPTON J M, CATANIA A. Anti-inflammatory actions of the
neuroimmunomdulator a-MSH [J]. Immunol Today, 1997,
18(3): 140-145.

SLOMINSKI A, WORTSMAN J, CARLSON A J, et al
Malignant melanoma [J]. Arch Patho Lab Med, 2001, 125(10):
1295-1306.

ZHU N, LALLA R, EVES P, et al. Melanoma cell migration is
upregulated by tumour necrosis factor-alpha and suppressed by
alpha-melanocyte-stimulating hormone [J]. Br J Cancer, 2004,
90(7): 1457-1463.

EVES P, HAYCOCK J, LAYTON C, et al. Anti-inflammatory
and anti-invasive effects of alpha-melanocyte-stimulating
hormone in human melanoma cells [J]. Br J Cancer, 2003,
89(10): 2004-2015.

CANTON I, EVES P C, SZABO M, et al. Tumor necrosis
factor alpha increases and alpha-melanocyte-stimulating
hormone reduces uveal melanoma invasion through
fibronectin [J]. J Invest Dermatol, 2003, 121(3): 557-563.
CUMMINS D L, CUMMINS J M, HARDIN P, et al.
Cutaneous malignant melanoma [J]. Mayo Clin Proc, 2006,
81(4): 500-507.

XU H J, WEIL H T, ZHU D D, et al. Experimental Study on
Construction of Recombinant toxin MSH-PE40 and its
anti-tumor activity [J]. Chin J Lab Diagn(7 [E 525512 1%),
2005, 9(5): 680-682.

A 8 BB B0 FL 418 5 MSH-PE3SKDEL 3%k 46
R IR TR AL 2 RORI[D]. KFR: MR, 2014,
LIU L D, ZHAO S F. Research Progress about effects and
mechanisms of a-MSH on thermoregulation [J]. Prog Anat
Sci(fE IR 3E ), 2004, 10(3): 257-260.

J7 R B A R T T R K TR A B R TR A4
B S5 AR B S BLAB B (D, UM YT o B 2 K2,
2013.

ROSELLI-RDHFIXSS L, MOUNTJOY K G, ROBBINS L S,
et al. Indentification of a receptor for gamma melanotropin and
other proopiomelanocortin peptides in the medial basal
hypothalamus and limbic system [J]. Proc Natl Acad Sci USA,
1993, 90(19): 8856-8860.

HUANG Q H, ENTWISTLE M L, ALVARO J D, et al.
Antipyretic role of endogenous melanortins mediated by
central melanocortin receptors during endoxin-induced fever
[J]. J Neurosci, 1997, 17(9): 3343-3351.

KUANG X N, WANG S X, FANG C Y, et al. Mechanism of
Xiaoyaosan Decoction on ob-R and o-MSH in arcuate nucleus
of hypothalamus of chronic restraint stress modeling rats with
liver depression and spleen deficiency [J]. World Chin Med(tt:

FrhBEZY), 2017, 12(3): 488-493.

CHEN J. Molecular mechanism of the regulation of food
intake [J]. Chin J Evid Based Pediatr(*F E{FiE ) LFHR &)
2007, 2(1): 55-57.

CHAI B, LI ] Y, ZHANG W, et al. Melanocortin-4 receptor

o EBACRL 252 2017 4E 9 H 55 34 555 9 )

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

activation inhibits c-Jun N-terminal kinase activity and

promotes insulin signaling [J]. Peptides, 2009, 30(6):
1098-1104.
e, B AU R R ER AR WA AR A I 2k B g E A I E AL

[D]. dbxt: FHEEREELG B ZHIBT T, 2006.
HUANG Q, TATRO J B. a-Melanocyte stimulating hormone
suppresses intracerebral tumor necrosis factor-a and
interleukin-1b gene expression following transient cerebral
ischemia in mice [J]. J Neuro-scicnce Letters, 2002, 334(3):
186-190.

AN Y T, XIA Y Y, MIN S. The pathogenesis of cerebral
ischemia and its treatment [J]. World Clin Drug(tt Fllfi K245
1), 2010, 31(1): 35-39.

SPACCAPCLO L, BITTO A, GALANTUCCI M, et al.
Mclanocortin - MC4  receptor agonists counteract late
inflammatory and apoptotic responses and improve neuronal
functionality after cerebral ischemia [J]. Eur J Pharmacol,
2011, 670(2-3): 479-486.

GIULIANI D, MIONI C , ALTAVILLA D, et al. Both early
and delayed treatment with melanocortin 4 receptor-
stimulating melanocortins produces neuroprotection in cerebral
ischemia [J]. J Endocrinol, 2006, 147(3): 1126-1135.
BHARNE A P, UPADHYA M A, KOKARE D M, et al. Effect
of alpha-melanocyte stimulating hormone on locomotor
recovery following spinal cord injury in mice: Role of
serotonergic system [J]. Neuropeptides, 2011, 45(1): 25-31.
REEFE. R INRERTN IFN-y 55 10 A % i 4 AN
SRR AN AR S 2 TR IE IR [D]. B At BRI BERLR
%%,2007.

e (54775 Afamelanotide[J]. 25223/, 2011, 35(2): 89.
Bock O, Mrowietz U. Keloids. A fibroproliferative disorder of
unknown etiology [J]. Hautarzt, 2002, 53(8): 515-523.

GAO C, CHEN H, LI H L, et al. Expression of the
melanocortin lreceptor during wound healing [J]. J Traum
Surg(BIi4MEF 4% &), 2015, 17(1): 57-61.

FE%. a-MSH XU\&HﬂﬂfgiT#ﬂ?fﬁiéﬂﬁéﬁwﬂ{’ﬁﬂlE‘J%
FR AL FE[D]. : R, 2006.

PHAN T T, SEE P, TRAN E, et al. Suppression of insulin-like
growth factor signalling pathway and collagen expression in
keloid-derived fibroblasts by quercetin: its therapeutic
potential use in the treatment and/or prevention of keloids [ J] .
Br J Detmatoh, 2003, 148(3): 544-552.

ZHENG J S, XING X, ZHENG Q Y, et al. Expression of
a-melanocyte-stimulating  hormone  in  keloid-derived
fibroblasts and its effects on keloid-derived fibroblasts [J].
Chin J Pract Aesthet Plast Surg("F [E 52 SE 25 % 4Rk ),
2005, 16(2): 68-70.

BOHM M, SCHULTE U, KALDEN H, et al
Alpha-melanocyte-stimulating hormone modulates activation
of NF-kappa B and AP-1 and secretion of interleukin-8
inhuman dermal fibroblasts [J]. Ann N Y Acad Sci, 1999(885):
277-286.

fkaik, DR, M, . o-BRAMPHIBERLENE RS
PRI E TSR R ] P EIARBEZ R, 2016, 18(2):
96-98.

FRIEAH. a-MSH X b A o4 JIEL I 57 1A 12 200 e O £ FH 1)
HLHIBFFE[D]. REE: REFERIKE, 2014,

LIBBY P. Inflammation in atherosclerosis [J].
2002(420): 868-874.

WA, o (12 B8 2 4 P Y 3 00 1) SR A A L 5 L PR R 0
D). KA HHE, 2015,

Nature,

WA H 9 2017-03-21
(AR3CTm: ZFHLT)

Chin J Mod Appl Pharm, 2017 September, Vol.34 No.9

-1355.



