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[Abstract] Human cathelicidin antibacterial peptide (CAMP) and its active product L1.-37 (CAMP/LL-

37) have a broad-spectrum antibacterial effect,and also have immunoregulatory and damage repair effects. It

also plays an important physiological role in cell proliferation,invasion,regulation of cell cycle and apoptosis.

This article mainly describes the role and mechanism of CAMP/LL-37 in the occurrence and development of

infectious diseases,autoimmune diseases,tumors,etc. ,and forecasts the research trends in this field.

[ Key words]]

N 2K Pt # Ik CAMP (cathelicidin antimicrobial
peptide) M % 7 F e @ 4k iy 3p21. 3 1, CAMP
B A ASNE TR 3 AN FAR. B 4 AT
Wz H5mmEE . PRk CAMP 3 K 4 % — 4~
170 A 2 5& MR 4% 9 W 1Y /b 4> + 8 11 hCAPI1S,
hCAPI8 TEH M 3 ZF09/EH T B C i & A7 37
A E R /N RE, BY LL-37, LL-37 B A T 1% 0 40
ERE

CAMP £ 2 AE J ik H g a8 Wb R A= 4 18 55 2 Fh
RIS B2 AT % e 28 200 6 20 v e 40 L B A0 i A
JIE K 440 0 4 v 3250, CAMP S IR v 7= 9 LL-37
(CAMP/LL-3D) AL EA T 1% 0y b i 4, i H B A
R G T A L R Ak B oy Ak L R M R R AR L A M A
LA 08 5 L iR 20 B 1) B4 5 G LI5S T R A i
TSR,

x HEEWB EHRARB LT H81760490) ) 74 HARBI 225 4T H (2017GXNSFAA198239)

BFgCk  E AR R,

cathelicidins; LL.-37 ; communicable diseases;autoimmune diseases;neoplasms

1 CAMP/LL-37 EREAMEREZELZRBRTNIER
18 VE iy T8 TR e P 5 L N e B RS L Tt 95 T 4
R 5 W B R Y TR R R e B LA s Ok R A
SN LL-37 G g AR 0 M DR R R 2 RE 4N 1Y
AR R 3 58 2 R R It 95 1k 45 g gk 1 4R E it
T 7R T B BB R 145 i A0 [ g 4 4L P CAMP/
LL-37 M RB %A B4R , (0 7E A I 8 40 5 DNA 1
e, B TR R 0 A0 R I b PR R 28 B P BT T IR CAMP
i) mRNA FIZE (R EK B E FFY ., Bdha®
B B F b g AR R D Ak 1w R AN i
FLAN LAY LL-37 7K, M 2% i HLE IR o o 2 1
BT Ik CRAMP (AN K H1 T Ik CAMP H A [6] 5 2
P 18 JBA 3 S 381 Pl A TR T 2RO M 15 = T 4k 1 BB T
v, AT AR A 4 VR R ek e 4 B B OR AEN . OA
MW 5% 2% B, LL-37 Al B 4% I %5 & 11 (mucin,

EE B A /(1992 —) JFE B A1

{815 % , E-mail : xianqiongzou2009@yahoo. com,



FTHRESF 201945 12 A% 48 5% 23 M

MUC) MUC2 1 3K 35, I B 22 24500 6 8 B
(mitogen-activated protein kinase, MAPK) {5 5 18 %
S Sl BB W A R B s T

LL-37 7 W% 30 J3% e M 5 0 10 & A & R b & 1%
TEEEAS ., BFE R MK LL-37 A fig
SMME L ERBE W EBES AN R
A3 REAF B 0 R I LL-37 K B,

DR T R N AAH T 1) 41 B S G P R 2 —
F B Gy B BE AT AT AR 1 B Ak A DK G HE I 1T
EHEN, BRASHEREBRN LAY, EEHR. 5
filt B LT AH HE 2B T I 2R 55 R L EE PR
LL-37 KF0I Bt — i, LL-37 [ iFF AR
Ivi) 24 0 20 i A R T, L PR A b Bz 40 A B R T R
SRS RONE R KR A G T AR,

LL-37 78 B ET 24 40 ff 13 225 28 i v obk 2L Jf 3 2 it
(524 A 1 AE B8 R Toll A 32 4 (Toll-
like receptors, TLRs), TLRs J& 3 4 it N 1915 5 9L Bk
S & ERME RN L 2 R R ok R T AR Y
SRR L LL-37 DL 55 43 W 1 J7 3K & 4 e 928 400 1 %
B AR R O R A R WA LL-37 Ay R kK
S 1A, AT 8 3 A 3G 0 A R R E2 17 AR AR
R RIS,

B AR PR AR B ) 2 — Fh s Al A 1L
e R TR A5 I TR TR AR B e AT O A R S R
CAMP/LL-37 7E4R Jg 95 & A i Fe b 23k B, IFRE
WML A B G0 22 G I o 25 ol B Bk Bt o1 o ok A7 it I
SRR E 0 & AT L LL-37 16 A R M P A B
VAT, RE AR F B JEk A R J2 20 Mg AL i B AR
J& R A5 1 B R Am Ak, LL-37 5 N H B DNA 454
EME &Y . X Z &Yt TLRY B 40 j B R 58
R0 (plasmacytoid dendritic cells, pDCs) iR 51 , Fi
JE ALY pDCs 43 M K& o THE R G T 400, A
T 402 0 5 ) e A e L A AR i e B A A L 4 TR
DNA Z KP4 295 ik = A F (absent in melanoma-2,
AIM2) [ 2R I5F A0 A 22 -1 (TL-1R) 114 43 W i 35 4%
B, [FNE R B 40 B DNA 78 £ 5 A 45 A 1 £
Ak 20 B F B A T 3], R LL-37 454 40 i DNA
ARG E, JEAR T AIM2 %4k, 3f 48 1L-1B 1943 i
SZEHSY . LL-37 i S G & B 5ol
K p38 MAPK {Z5-# %55 IL-367, Wi J5 5 1L-36Y
—E 25T p38.c-Jun ZHEA i FLE (JNK) MAPK #il
% P F-kBONF-«B) i i 38 i 10 7 ) 7= A=, X 26
PRIR F 3R 1 2 5 gtk R . 38 At 45140 £ U2 R B
S H F I8 B HE HE (tight junction, TD & . LL-37 A
PLRAY T) 8 AT Re . 5k B b 18— 28 T] 28

4091

F YA, X 28 TT 8 0B 3 AR )2 40 8, s 28 9
R,
2 CAMP/LL3IT EESREHEREELXRTW
ER

R A BRI (systemic lupus erythematosus,
SLE) & —F iy S 2 A Wi BUm 51 & 1 B 5 5
Pd . fE SLE HFrh, LL-37 38 aoF fo ek 40 i i 4 5%
T P 2% (neutrophil extracellular traps, NETs) 3 4 7
HpE AW IIE M . LL-37 Al fdi NETs 1 4% B U8
55,87 1k e 2 A& W B f# . SLE B W pDCs
HiW 8 DNA #Hi 4K, DNA K LL-37 145 & A8 ] 3%
TLRY.EA | BT EM ™4, LL-37 H B HKA
B FoRe 8 AW HIY R, X 2 [ B PR AR 1A S NETs
T B 28 PEAG ERS . LL-37 i3 3 B W 40 i 1 4% 1k
SN S SLE RA MR H 2 —, #4 K NETs K&
) LL-37 H A /A 16 Ak, 02 8 20 B 4 06 T1-18 K2
1L-18, T B 3t — 2515 5 NETs. S8 MR

J5 KA G T 4R — P PR 4 358 T B S T B
(1 B S e PR , LL-37 76 28 KU G 4 o
FEBE LA, B R B LL-37 W] LLiE S R 4
IR %) 240 7 R 9 a2 L DT D 0 2 TR P S T R R
R
3 CAMP/LL-37 EMEXELZRHPMIER

VAR Sk, BFSE K I CAMP/LL-37 1E Mg i % tE
KR kT EEMAEM. CAMP/LL-37 78 A )
f14 2 20 r 22 B Rt AT o) ik 38 R S [ A A
HATIA R . CAMP/LL-37 7E B 5598 | fiti 9 . 2L L A
G Wi TR R R L D e 2R B B IR MR A i g v
ELAG R i & A= R TR 850 5 T CAMP/LL-37 #£
M B O VRIS N T R v D) e B
Wl R & A &R VR Y. 184, CAMP/LL-37 ¥
AR iR 2 A T HR A P ML B 22 R
4 CAMP/LL-37 THMEREE LB FHIER

O IS B 55 LGS N B2 ) R B A A A TR G
N K== R Sl vl K= S N I 0 S & e
SRR L I LL-37 AE A% 8T I N R S RE .
VLA W 98 42 7R L LL-37 ] i ek o {1 38 Al o 375 AL T
(Sre) FE R - I E R 3B ( Akt) (Serd73) (1) # R 1k 7K
S, 10 ] [ 2 R AT A AR R A I N AR BRI A
M/NAREESEZE P YR DA T 300 it 4 19 T2 B, 2% B
LL-37 25 7 M4 Pz v bt i i i kA2

LL-37 5N & E & R A %A i e 1Y,
Ay F RS L LL-37 3 8 8006 08 R MR A0 i 5 RS
R 240 P A K AR o e e s A R

LL-37 WAl B J& —Fh B-3E M A L L I AR AR 2



4092

FE U0 ) it 21 2 1 2 2B 3 T 5 i) 58] BT 2R 2% v SR s 1
ﬁA*nLﬁ;%D[ZJ
5 B =2

25 B RTIR R Aok . CAMP/LL-37 78R PR
B G 28 P 0 L R o0 I A L G L BT R 2% T R
LGN KR T R AR B A T el
Bl E DA W IR A it 2 & 3 CAMP/LL-37 5
PR R R EA G, BT CAMP/LL-37 fE ¥
i A R e T R AR E VR T T R L R 12 W SR T
TX B G (G g e st ) ] CAMP/LL-37
TE 3K BB K A v i B AL AN 58 20 A W
Bk — R AW IT . AT LA R BT Y B R i
RNA (micro-RNA) $ A | ol ¥ 15 5 %5 B 55 CAMP/
LL-37 fE590 & A= & 8 v i VR A B L AL o K i o BF

TGS L A K CAMP/LL-37 F T2 W X697
HB RN s th S B i £

2% Xk

[1] XHINDOLI D, PACOR S, BENINCASA M, et al. The hu-

man cathelicidin LL-37—A pore-forming antibacterial peptide
and host-cell modulator [ J]. Biochim Biophys Acta, 2016,
1858(3) :546-566.

[2] FABISIAK A,MURAWSKA N,FICHNA ]J. L1-37: Catheli-

cidin-related antimicrobial peptide with pleiotropic activity

[J]. Pharmacol Rep,2016,68(4) :802-808.

[3] CHIEOSILAPATHAM P,IKEDA S,OGAWA H,et al.

Tissue-specific regulation of innate immune responses by

human cathelicidin L1-37[J]. Curr Pharm Des, 2018, 24

(10):1079-1091.

[4] GUTIERREZ A, HOLLER E,ZAPATER P,et al. Anti-

microbial peptide response to blood translocation of bacte-

rial DNA in Crohn' s disease is affected by NOD2/

CARDI15 genotypelJ]. Inflamm Bowel Dis, 2011,17(8):

1641-1650.

[5] RAFTERY T,MARTINEAU A R,GREILLER C L,et
al. Effects of vitamin D supplementation on intestinal per-
meability, cathelicidin and disease markers in Crohn’s dis-
ease:results from a randomised double-blind placebocon-
trolled study[J]. United European Gastroenterol J,2015,
3(3):294-302.

[6] TAIE K.WU W K,WANG X J.et al. Intrarectal admin-

istration of mCRAMP-encoding plasmid reverses exacer-

bated colitis in Cnlp (-/-) mice[J]. Gene Ther, 2013, 20

(2):187-193.

[7] TAI E K, WONG H P, LAM E K, et al. Cathelicidin

stimulates colonic mucus synthesis by up-regulating
MUCI1 and MUC2 expression through a mitogen-activa-

ted protein kinase pathway[J]. ] Cell Biochem,2008,104

[8]

[9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

FTHREF 20195 12 A% 48 55 23 M

(1):251-258.
MAJEWSKI K, ZELECHOWSKA P, BRZEZINSKA-
BIASZCZYK E. Circulating cathelicidin L1.-37 in adult
patients with pulmonary infectious diseases[J]. Clin In-
vest Med,2017,40(1) : E34-39.
BABIKIR I H,ABUGROUN E A,BILAL N E.et al. The
impact of cathelicidin, the human antimicrobial peptide
LLL-37 in urinary tract infections[]]. Bmc Infect Dis,
2018,18(1):17.
NIELSEN K L,DYNESEN P,LLARSEN P,et al. Role of
urinary cathelicidin LL1.-37 and human B-defensin 1 in un-
complicated Escherichia coli urinary tract infections[ ] ].
Infect Immun,2014,82(4) :1572-1578.
LEE W Y,SAVAGE ] R,ZHANG ],et al. Prevention of
anti-microbial peptide LL-37-Induced apoptosis and ATP
release in the urinary bladder by a modified glycosamin-
oglycan[J]. PLoS One,2013,8(10) :e77854.
LI S, SCHMALZ G, SCHMIDT ], et al. Antimicrobial
peptides as a possible interlink between periodontal dis-
cases and its risk factors:a systematic review[]]. ] Perio-
dontal Res,2018,53(2):145-155.
LANDE R.BOTTI E,JANDUS C, et al. Corrigendum
the antimicrobial peptide LLLL37 is a T-cell autoantigen in
psoriasis[J]. Nat Commun,2014,5:5621.
HWANG Y J,JUNG H J,KIM M J,et al. Serum Levels
of L1.-37 and inflammatory cytokines in plaque and gut-
tate psoriasis [ J ]. Mediators Inflamm., 2014, 2014:
268257.
CHAMORRO C I, WEBER G,GRONBERG Aet al. The
human antimicrobial peptide LL1.-37 suppresses apoptosis
in keratinocytes[J]. ] Invest Dermatol,2009,129(4) :937-
944,
LI N, YAMASAKI K,SAITO R, et al. Alarmin function
of cathelicidin antimicrobial peptide LL1.37 through IL.-367y
induction in human epidermal keratinocytes[ J]. ] Immu-
nol,2014,193(10) :5140-5148.
AKIYAMA T, NIYONSABA F, KIATSURAYANON
C.et al. The human cathelicidin 1.1.-37 host defense pep-
tide upregulates tight junction-related proteins and in-
creases human epidermal keratinocyte barrier function
[17.] Innate Immun,2014,6(6) :739-753.
LANDE R, GANGULY D, FACCHINETTI V, et al.
Neutrophils activate plasmacytoid dendritic cells by re-
leasing self-DNA-peptide complexes in systemic lupus
erythematosus[]]. Sci Transl Med,2011,3(73):73ral9.
MATSUMOTO T, KANEKO T, SETO M, et al. The
membrane proteinase 3 expression on neutrophils was
downregulated after treatment with infliximab in patients
with rheumatoid arthritis[J]. Clin Appl ThrombHemost,
2008,14(2) :186-192. CTFH#5 4096 11)



4096

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

flight on the immune system [ M]//PATHAK Y. DOS
SANTOS M,ZEA L. Handbook of space pharmaceuticals
[M/OL]. Heidelberg, New York, Dordrecht, London:
Springer, Cham, 2018, (2018-01-01) [2019-03-21 ]. ht-
tps://doi. org/10. 1007/978-3-319-50909-9.

NEWTON A C. Protein kinase C: perfectly balanced[]].
Crit Rev Biochem Molecular,2018,53(2) :208-230.
DANIELA G,JESSICA P, MARKUS W,et al. The im-
pact of microgravity-based proteomics research[J]. Ex-
pert Rev Proteomics,2014,11(4) :465-476.

WANG C,LUO H,ZHU L,et al. Microgravity inhibition
of lipopolysaccharide-induced tumor necrosis factor-alpha
expression in macrophage cells[J]. Inflamm Res,2014,63
(1):91-98.

WANG C,CHEN H, LUO H, et al. Microgravity acti-
vates p38 MAPK-C/EBPbeta pathway to regulate the ex-
pression of arginase and inflammatory cytokines in mac-
rophages[J]. Inflamm Res,2015,64(5):303-311.
LAMBETH ] D.NEISH A S. Nox enzymes and new
thinking on reactive oxygen:a double-edged sword revisi-
ted[J]. Annu Rev Pathol,2014,9(1) :119-145.
BRUNGS S, KOLANUS W, HEMMERSBACH R. Syk
phosphorylation-a gravisensitive step in macrophage sig-
nalling[ J]. Cell Commun Signal,2015,13(1) ;9.
BONHAM K S. Innate immune pattern recognition:a cell
biological perspective[ J]. Annu Rev Immunol, 2015, 33
(1):257-290.

WUEST S L,RICHARD S,KOPP S,et al. Simulated mi-

crogravity: critical review on the use of random positio-

(23]

[24]

[26]

[27]

[28]

[29]

FTREF 201912 A% 48 5% 23 4

ning machines for mammalian cell culture[]J]. Biomed
Res Int,2015,2015:1-8.

FOKKELMAN M,BALCIOGLU H E,KLIP J E,et al.
Cellular adhesome screen identifies critical modulators of
focal adhesion dynamics, cellular traction forces and cell
migration behaviour[ J]. Sci Rep,2016,6:31707.

ARFAT Y,XIAO W,IFTIKHAR S, et al. Physiological
effects of microgravity on bone cells[J]. Calcif Tissue
Int,2014,94(6) :569-579.

BLABER E A,DVOROCHKIN N,TORRES M L,et al.
Mechanical unloading of bone in microgravity reduces
mesenchymal and hematopoietic stem cell-mediated tissue
regeneration[ ] ]. Stem Cell Res,2014,13(2):181-201.
ONO T,NAKASHIMA T. Recent advances in osteoclast
biology[ J]. Histochem Cell Biol,2018,149(4) ;1-17.
SAMBANDAM Y,BLANCHARD ] J,DAUGHTRIDGE
G, et al. Microarray profile of gene expression during os-
teoclast differentiation in modelled microgravity[J]. J Cell
Biochem,2010,111(5):1179-1187.

SAMBANDAM Y., BAIRD K L, STROEBEL M, et al.
Microgravity induction of TRAIL expression in preoste-
oclast cells enhances osteoclast differentiation [ J]. Sci
Rep»2016.6:25143.

GRIMM D,GROSSE J,WEHLAND M, et al. The impact
of microgravity on bone in humans[J]. Bone, 2016, 87
44-56.

Wi fs B #1:2019-02-10 &1 H 1 :2019-05-12)

(425 4092 71D

[20]

[21]

[22]

(23]

ANDERS E, DAHL S, SVENSSON D, et al. L1.-37-in-
duced human osteoblast cytotoxicity and permeability oc-
curs independently of cellular LL-37 uptake through
clathrin-mediated endocytosis[ J]. Biochem Biophys Res
Commun,2018,501(1):280-285.

CHEN X,ZOU X, QI G,et al. Roles and mechanisms of
human cathelicidin LL1-37 in cancer[ ] ]. Cell Physiol Bio-
chem,2018.,47(3):1060-1073.

FAVERO G,PAGANELLI C,BUFFOLI B, et al. Endo-
thelium and its alterations in cardiovascular diseases: life
style intervention[ ] ]. Biomed Res Int, 2014, 2014 (2);
801896.

SU W, CHEN Y, WANG C, et al. Human cathelicidin

[24]

[25]

LL-37 inhibits platelet aggregation and thrombosis via
Src/PI3K/ Akt signaling[ J]. Biochem Biophys Res Com-
mun,2016,473(1) :283-289.

JIAO D, WONG CK,TSANG M S, et al. Activation of e-
osinophils interacting with bronchial epithelial cells by
antimicrobial peptide LL-37 :implications in allergic asth-
mal J]. Sci Rep,2017,7(1):1848.

DE LORENZI E,CHIARI M, COLOMBO R, et al. Evi-
dence that the human innate immune peptide LL-37 may
be a binding partner of amyloid-8 and inhibitor of fibril
assembly[J]. J Alzheimers Dis,2017,59(4):1213-1226.

ISR H 1 .2018-11-19 & 81 H 1. 2019-03-02)



