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Progress of antimicrobial peptides in the treatment of sepsis
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[Abstract] Sepsis is a severe systemic inflammatory response syndrome, and is common in the patients with infection, extensive burn injury and major
surgery. As it may cause multiple organ dysfunction and septic shock, it is always accompanied with high mortality and poor prognosis. Currently there’s
no effective medication available for treatment of sepsis. During the process of killing bacteria, the classical antibiotics lead to release of a large quantity of
proinflammatory cytokines, such as lipopolysaccharide, which exacerbates the malfunction of immune system. Furthermore, the growing number of multi-
resistant bacteria present a new challenge to the management of sepsis. Antimicrobial peptides (AMPs) are small, cationic, and amphipathic peptides with
broad-spectrum microbicidal activity against bacteria, fungi and viruses. In addition, they also can neutralize endotoxin and suppress inflammatory cascade
through multiple immunomodulation, which potentially serves as a promising alternative approach for sepsis treatment. This review briefly summarizes the
progress of AMPs in the treatment of sepsis as well as the relevant mechanisms.
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P SRR E R BB IR AT R R S R R A B S R EE R AN
ok 42 © o- BRHESEH: o T NA o- RHESS A, 4n
K dx % (cecropins), M ff # (magainins) %, @ B- 4
BRI PUR KA BT B- & d5t, o1
WA 2 ~ 64 hit, anB-Biz, Iz A ET AP
EREALE, RS S AR bR, O £
MGG G/ ORI g g5 K, £l 15 ~ 34 AR
FRIEZH B, A N W 1N 4y 85 F Y apidaecins, @ PR
ity ERPURIKAE C R A — A+ i d, MmN
A i Ay SR S5 4, a0 E ik BODR 40 IR 7 A= Y brevinins F1

bactenecins,

1.2 Yyiieditk

DU EA T PR, L B PR AN 2= B P2
RIS, HAARE R, X EE, NRE. AR LUK
RIS A AR R R TE . SESthUESAHEE, BU
PR KA S22 DU PR AR T L DA RE D, Andit vl e g
FVERE S, (R btk ELARARIEsE, b, AR
ZORANARFN T R BHANAE S, XL R A b 7 B A1
FER A RERIEI ", BT LU, DUBIRAE R SRR
W A A A B AL, AR ECh RSt AR
Yo, FTEREFHIGTT B .

2 RERERSERNERNET

2.1 Pifi£ Y5 cathelicidins ik

AN A &= & (defensins) ®] 43  o Fi1 B
2ANEH, JTIZAFAE TR R AR IR, /N s A N R A i
(Paneth cell), ECMEANME. LR AMRLL R fmdnir . o
o- BiHIZA 6 Fl, 4 ARz 4n gk J5AHY HNP (human
neutrophil peptide) 1 ~ 4 F1 b FRRANIE AL A9 Bl 35
5~6Y; N B-PifHi2% (human B-defensin, HBD) £ 4 Ff1,
B HBDI ~ 4, FZH5AMm TR RS, HLRG b RA
SRS bR A 2 b, BURIKRE v DAE [ A G R S04
BMERRR, REAE RIE I B Hh 48 Toll B2 (R it 5 5 A=
(f5il4n HNP1 ~ 3. HBD2)

Cathelicidins & — 2 H % o 85 e 45 A WO P08 Ik 5K I
Al AL AN, WA, B SRR AL B 2 R 1 A A
M=, THZ A THLAR R B iRk (k. THIR.
HRR. FLit. WPUGE S ) . AR cathelicidins
X% B T —4, BIhCAP18 (human cationic antibacterial
protein of 18 kDa), hCAP18 £ i 3 (protease 3) sk fi
Jri Al £33 Z FlOR R BE R TEE Z 0K, 40 B ATIF SR A A
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RAMIH 37 AR AR A Pk LL-37,

2.2 HLA Bk bR P

B, {EMEE T bk RE 08 B H1E M T iR
NN, e H A A E 1R e H e K P Wi i R 5y -
A, SUBEGE S, BT S S 5 SO A
WAMRAETS; H AT IR 8K (aggregate channel) | 31 4L
(toroid) . #fH#x (barrel-stave) FlHhEE (carpet-like) 4 Fifr
B SR RRIZ R LR O eAh, PRGOS REE T SRR
INFIHE Sy e SRS & . THLaElE RS R R AFDURE
FBAAFEAN 4IPSl DNA K& [ B &
B SC AN B AN BE A B, BHAS A 22 5 ZLUL R BEAR IR N
BT P2 2,

TSR, FEA IR B A ER VA IR S iR b,
A OHL AT B W b SR OB SR B AR, 2 FPBUBE K (Zn
LL-37) {9 K B RE J A& sz 4m b, 183 %0 815 i
SRR R . DRI, T A R B W 1) T DN A T R A2 ik 7
iE HH R PR AP VE T SE 22 M 00 0 V15 8928 3 496 B kf Nl 22 i
(lipopolysaccharide, LPS). i BEf %3 & K 1 #J vh i
EH.

2.3 HUPAITATE G g P YT BL

B- I 11 35 HBD2 fgfig #a b7 ik CCR6 52 1A Y A i #4
24k 4n iz Fn CDS' T 41 ™' HBD1 ~ 3 3 ) 5 G s 4
JL 2 A TLR-4 AH B E H, £ NF-«B @ #% T i R AE R
s HNP1 ~ 3 & fe i 4nfi, CD4" 1 CD8" T 4fife, i
TR 2 IR AR o PR ™, DT 2 4 A S g R gR
T, (RBEME MRS T &, S8R ML Y B s e
RE . B T EHEELIER 24, cathelicidins A] i £ 14 b
ISR SR A R AR R, 4N L8, B MR ML
& 9 1 13 (macrophage chemoattractant protein 1 and 3),
PR T diifg#aft Al F RANTES %5 il Pb n i 0 s
f& i CDA™ T 4 ) B2k s U877 p38, ERK1/2, INK %
LA RIEME S SEE Y, A LPS 31 TNF-a,
IL-1, IL-6, NO % R K11/ 45 [R5 GM-CSF fiI
IL-18 %5 FILRIVEHT, 25 RAEDRIBC SR A i) S 2 PR

2.4 U krp PRI

PR LPS | (i BERR S 1 PR RE )2 HAE M R
RAFVERIN 55— H e, LPS BlkEiE kA K it #2
Hh RE R IDE S L ) LR B R -, LPS I K AL A R
1 (lipopolysaccharide binding protein, LBP) #%iz % 41 H
# 1, 5 CDI4/MD-2/TLR-4 k5 & W4k & 4kl ik &k R
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SiE S, BURK AT ad e B T LPS 43 7. 5 LBP 3%
R4 A LPS, THL LPS &5 CD14 52 fh &5 & 55 ik 12 4101 il
LPS LIRS, 08D ATl 2 A1 A AR i, ifi &
FEIPURORAP IO ", 5x i B o e A
GKVERISEEL s JF BbUBEbos R i iR fE I 5 sk
PE. BB E R T o BRTE S5 by B AR R R v R 1L EL 51
AR, EREATIIRR, R CEEITFS (heparin
sulfate, HS) & Waiii KWk ait vk v i o 2246 05 40 6 4
13\, (danger-associated molecular pattern, DAMP), 4y
U kAT REGE L Fn HS, PHIT HS 5 TLR-4 R &5 &, 01
HEG O B S, AT ) R g B Rz

3 HMEARSRSENIGEREAR

3.1 HUPAIA 55 e e 2 i R AR OGP

o B i B 2 it R JE 5 IR Y R A 5 B 4 2R A N R PR B
WK 23 bk ek A M e, — T Pkifoe " R, 2
H ¥4 JL HBD2 4y ik -2 i T 5= L, I H5 Ak Fn
AR E ARG fEAIA TR 31 25 LA 7 4L
TRk FAE (late-onset sepsis), X —IL G5 HAR N
HBD2 A2 AH G LR FT R R B, B A JLMR e B
RN HNPL ~ 3 FA gk &E [ (lactoferrin) , PR A KN
(heparin-binding protein, HBP) LJ, Jz 2% T / 3 575 1 B i 2
1 (bactericidal/permeability increasing protein, BPI) {3
BACEY A Bt s, Hidh BPL & —MAFET B ani s st
LPS A @ f DBk, (MR SEAE b mlad o rpoFn N 338
RAERYER .,

Beah, BFFEN G5 BIE T 7™ R EAE B S
AREIMSE BPT KT, K BPI 5epibignfigbbié, &3 BPI
5w b ofr S A S B A A DGk, TR —
Flt RS A5 S48 0% % 4% B D RERE A0 % 2 s DU Ik S5k
BEAE R I I A G A I R . B R TR T T MR e e AR 11 T
PRI AT .

3.2 BRI S5 M v I 8 1 b bk

AE—The ot 3 B DU NTREAO 38 1 & b geeb O, F
TNHAET 179 £ F IR H K 233 Al Xt H,
Sy BT A R 4 v o- B 18125 26 K| DEFAT F11 DEFA3 /4% I
s fhs &R B, 298 NTFE DEFAI/DEFA3 {36 R 4% I
BAE2 ~ 15 ZiAZEg), Hh# I EE (58 M4 I)
o il 1) T B R AU bk R, R BF I 2K HNP1 ~ 3 TNF-a,
IL-6 F1 IL-10 7K FABEAR . X —BLRIE % DUECE AR
A RRE A TR 28 R ke ARG O A R bR, JE Ak

http://xuebao.shsmu.edu.cn

FURMAE e BE s T b R R EE | 1163

SERYS AR TT SR HIRE A

3.3 HUANATRY ¥ IR BOR

TLF (talactoferrin) & — Fh & 44 N\ 7L 2k & 4 R IH 1Y
PUBANK, £ 2013 4 —J50R0E | BEALX IEAY 1T 1 AR X0
d 7, BRI N R T 194 S0 TR 8 DR R IR
WRFERE BT, o A SKRA TN A B, SRIRH ST 1
fit TLF-a {&7 s &5 R Eow, I EHR 28 d, 180 d 4
CRAR X2, I H TLF f9/EH/E APACHE I (Acute
Physiology and Chronic Health Evaluation 1) PE4r &0 E
SEMHE LA (APACHE Il >25) Wi A3, MifEAHxf
HIB% (APACHE Il <19) skt nt IRLLASET 3K
i, ZRLGUFE S, LR, JEIHgkedtfTy
10/ T AR R o T S st e i o TLF SRaRdl R T
e TR BRLL ST T A T Bl SR T2 1k, TR e ey A 1
AEaiEtE, HTRErIiRe, BAMREE B35 0 Ak
AIHARGDRE AL, B PR H A DUk R T
BITHI A TR,

T Y 55— T5UR BT B DR TR T M 8 i A T R 6 A
i FHE 1L =K (calcitriol) R{£JF cathelicidins [ 2%k 7k
N BRI T 67 Bk AR Sk b o TR
PLA RE S E, 45 5 & B S8 4 cathelicidins [ mRNA 7k
F B, RS FIA AR, I3 N DU K K CE
BAMEZR, BN R A0 R AE T8 L =B
FEFETT I HLE B ARSI, S8 A Do R 56 5
JEAPEHLEIAEAE, Anfs i€ miRNA "] fEZ: 5 cathelicidins
F e 3 e A

4 RESRE

PR AE B B AR B BRI R LA Sy e A b DR B 2
FIEME TSI, HZAMRZESR, e R 3 R M %
TIHRIEZ, SIRTT AR T ERRIPRRAA fTE k. R
K MR TEIE DU GIRTT ) & Jefs R P ELLT 4 AN R 1 -
O FHFIBLRE S+, ARG R R I A B S
PEF, AT 8E G B 0 1 AR 2 SR O I, ORI RERS 2
VR RAE BRLE 53 A P il ik ) RAESIR B Bz s DAAE
AADHRFE R B T B — RIS BORTRTT RERE, 15
BEAIEREAL, O RILAAERIER RIE TR, REREH
HilA TR, XRELR B H B s L AR IR W AP G
TEINRE. @ HRPREEFRIR A B BIAS RO o

RETULEILA, PUEkCsEAEERRRE D, |
RIS T IR A RTBT T IE A AE VF 2 iR 1 i ke
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