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Abstract; The increasing resistance of pathogenic bacteria to antibiotics and the frequent emergence and
prevalence of new unknown pathogenic microorganisms pose a serious threat to human health. Therefore,
there is an urgent need to develop various new anti infective drugs. Host-directed anti bacterial and viral infec-
tion therapy (HDT) can act on host components or factors at various stages of host pathogen interaction.
Compared to drugs that directly target pathogenic microorganisms themselves, HDT has the advantages of
shorter research and development cycles, lower research and development costs, wider treatment scope,and
can effectively prevent or slow down the development of antimicrobial resistance. Considering that most HDT
methods are based on host pathogen interaction and imbalance theory,this article introduces HDT drugs from
several aspects,including preventing the invasion of pathogenic microorganisms into cells,interfering with the
sustained existence of pathogenic microorganisms in host cells, enhancing the host’s anti infection response,
and regulating excessive inflammatory reaction.
bacteria; virus; anti-infection; in-

Key words: host-directed therapy; host-pathogen interactions;

flammatory reaction

ST STOK T RATE YW B K BRI (HDD ™ o R Ta) T L G bt i B 5 25 1)

JE AL ph 200 R 7 S O SR R S AT LA B Y
KR A FNFET 3 R A BRI 3 T A= fid BEAR B 1 B R
b5 G AN 37 280 AR R O AR W B A W BRI R AT
T 3 0 ) BT BT 2 0 i 24 P A6 I PR X R 2 T SR e
MR R SN G . AR IR T 42 A B 24 T i sk
JE 5 FSUIE 58 A 4 BIF 98 3 19 H G R 1 © AL E T
97 AN A9 254 ik 88 25y a] ] T 5 10 B9 4T

*  EETE Ul D AEEREZE R SR 4 (2022-1-45)

A

S B{51E% .E-mail: wshfu709@163. com,

FLARE X DA A A7 1 G BE R HDT RE 48 34 #2500
JEARAR A 3 B 06 kS g3 O 0 2 i AR R A i R
LR JEAE KL AR AR IR e X HLAAS 38 B 14 463 473 TAL ke
1277 12 B AT B 1k O T 24 18 JR i A Fe L O T R A
LTI R AR

TEH A i 2 D AR EL A P AT 4 i S AR G
(EURH LA FH 1 9% A (O B A0 AN 2 sl 88 4R 2 3



* 2660 - Bt ESRE 2023511 A% 4 %% 21 1 Int ] Lab Med, November 2023, Vol. 44, No. 21

BCHLAR L ZUE B 405 . A SR AR -1 =5 A0 B AR &
T 5 1 9 0F 38 B | fo 8 W28 TR ACIA R HDT I IR
o7 A T B RT R . A SR HDT 259 (4 29 1 i 45 M
T IO SRR A T A T i A A N 0 R S A
P BT G SN I 5 B S E JLAN D T T
1 FTHEEREVEN

B399 TR A A P i B e 3 B i T L SR 4 T
550 202 53 0 A5 B T 20 R ke T e DR A
W AIRZE HDT i RERIEZ — . ZH0R TR
55— 25 HL R T AR 1 45 A B0 A0 2 1, 44k T 5 S
B it AN P . B JICEE A% W 5T 0T 56 il AR B 1 T
2 2 FIURE T o DL T BEL DB 52 44 45 5 2o A8 7T A R0 s 2
B, G DASI81 AE /NGy - Wk R i Rl 2R L 8
T T ORI T T Rz 240 M T ) DR YA TR A2 R f BHL I8 3t
I T 5 LA A a8 B WU AE T R B Y R R e
ARE T (SARS-CoV-2) 1Y S E A it 5 ACE2 Z k%
A AN R ACE2 B 5 BB RS R/ 4y 7 H5 3t
F 0 BELUE 25 A 3t T T A T B S e A A S 2R R IR
5 FE L (COVID-19) i 3 £ 51 5E (19 L 4]

3 40 B AR A 3o R A S H G A A0 A A R
B, Bom KR At 1 B W BRI R
51 e Bz 0 H SR ML G D G B T b = 25OR 2
Y, TSP | BT B R 2 a0 AR S BB 89T R
i 15 5 TR T 5 | JE DR B R e 1 A T B /N - T R
WA T 5 22 5 4 PR 45 A ok A 5 i 40 B 2 B P T
7 AR L BE 2 IR 1 S 40 R RS AN B Y — AR R LY
B 1R i R 4 G bR 4 €0 A BR B 1Y o T R 0E 0
S5 WA i RN 2 4R T B9 ADAMI0 B4 215 B
WM AWEE A ATGI6L1 W f8 4% 2 U Bl &1 2 16 B ik
ADAMI0 8 /08¢ 2 5 4 i 3% T 19 1% 73+ 45 & i
T TE 4™ . PRk, 40 B A 3R T AT i il
JH BELVBT 248 74 75 ) B - R HEAE T /N o S B SR B
2 MEREREMEBTETARANFEER

i 4 RIS 0 L N A A TR A AN I P B A T R R
S — T T AR S A S 20 M R A Y R VR B A L
5 — 7 T e BEL VT 40 L P A 0 B AR B B X Ik 2
9o S A B 19 1 T2 S 1) IR T SR W B A BE T A 0K i
PAAE 176 ) 6 5 34 A R SR Ak 1 2 AT Y I P R VR
2.1 AEDE R ECE YA fE E A R TR
HE R R A HEER TR TFHS5, X8y
FHFAE R HDT 85, 40N B R 5% 5
(HCV) WAEZ5 M E 1 5A ST EHRE A A
(CypA) &5 & g RNA & il iZ it BT 8 CypA $
PO TR A0 2 BH Wy AN I A7 25 3 0 A R L T
CypA-HHIR ACsAEZ G Wl il T 40 % 1L o]k
G RE D] B T R U T CsA 1T H 25 B2 4 4
PR G2t Cyp A 5P NPT Hia 45 . NIM811 Al

CSY-635, B HCV &b, CypA ifs 8 bR 5 . L 2690
R (HIV) F1 2B 295 5 (HBV) %5 F1 F . 6 B CypA %
VORI A & RIS T i POm S 25 W R 1 . B4
FIAH miRNA-122 7] 5 HCV %& K 41 59340 X 454
VA58 52 T o8 R R S 1) P SCSEAZ AT R A T rh A R 4
HZALFE , L Ah , HOV B 5 5B 3 0 3 i 76 B 1 RNA
(miRNA)-122 Rk KPR EA1E R HCV YL i
1255 R W A Wb A s

T 4 L PN R e g T A T i S A0 B PN B A T TR A
MRS T 1 S A, A0 Q AT B KA R P B A R AR
m EAG5 W F . — 5 M5 B BRI &
BIRE ) G 2R U R AZ K T P45 5% 52 AR H 16 B g
25 14 25 3 T 10 ) HG TR P R A K BR e =2 A, X s 2
Pk HL A e P BT A0 e B A A T L O 7 A AT R R
A TRV RE I I B AR
2.2 MESRTE AN RN B EAE R AL IR
DA A A WV A 5 A DR ) A I I i O
R A TR AE 2 L5 B SR AR i SR AR o B b Ab,
b P S 5 A W T Al B AR R O R K 5 R A
A PN 1 9 T A A B R e . SR 1R 22 9 4R BT Bk
RELBAIT I 3% aoF 5 Sk £ 32 D 44 76 M 73 A e B8 e 2 R
THY R L BATE (MTB) B e 8 8 1 T 9845 W 7k
J A A e BEL VBT 5 I 2 i 0 T R A A 40 M P
WA, IR A (mTOR) \AMP i 1k 2
F G CAMPEK) B 2R 44 3 14 %0 (ROS) J& | Wi ]2 7
U R Sl U R (B e P L o OITA O | L
40 ML N DR B R A0 . IR TR RO 1 2 2 ) —
HHSOMIGHE 3o 0E AMPK 2 #F W 38 ROS Az 5l M
AR 2 A I A 5 AR Al 1 O SR K N MT B i IR
T30t 2% BH 1% 24 T A ALK R 5 A% SR I SORE IV
R 41 040511 L B R 24 R D T SR B RS R
mTOR Mg RHES AT A MTB RMG1EH .
W i A B AR T 2 B R B R
MTB 2454 D1 ik s bk ELAT B B2 40 B VR L Bt =2 4h, 3L
AT 38 S g RN A A A R Ak K B T B A
MR MTB g 711 . MTB 78 B W 40 P9 59 £8 3%
I 55 LR A AR O R R B N R R B R A
% T ity 56 b W WY A BELUBT B A 1R B AR A Y BRI AR
ROS =4 B 5k NADPH %8 1k i A1 P 7 5 36 v DL
Hil MTB et ik 6 ffF 5 25 S 3 B 7 s K 1 Ik ik
o Ve oy 7 BA1EN HDT $E sl miE 7 .

20 R P T A S TR R A R A BT R PN DR
AR 11 355 o3 8 e i 13k 6 [ A0 40 J5 149 ) R [R) A 1T A
HDT WiRY7 F B, B8 2 R0 A Ik (AMPs) 2 il 7L
Shy R Py B D A 1S B 0 P 2 IR L R
FE A B AR A TR G PR 5 5 T — 28 /N4 ) 5 AT R T
VoA, g R D, Wi S PR KA A B B



EFAIESF2E 20234 11 A% 4 %% 21 3 Int ] Lab Med, November 2023, Vol. 44, No. 21 . 2661 -

F A(hBDD 74 e FRR M 3 38 18 Ik 02 o i
P Ca® B H T IR0 B £ 8 JR AR 23 960 1) 1% 1L 4 Bl
WERE LAt . UL TR A 2 A
S0 AR A% R Z AR H R R i EGFR
22 ZLJE0E AL B I (MAPK) i 8% {2 #F hBD3 % ik
TKF- K A% I B ) B A 28 R TR L T A AR B R M T
Al AR K (B H At R 2 40 AR IR 0 7 A T R
3 RABEMRBLEED

Y0 T SO B 1 AL S L ALK 2l HL A g
2G5 0 R TR R G R A A% A TR KA
RAZARAE LT LA L A58 o7 285 1 U8 1 I 4, ) 3k 4 44
b PR B AT A 0 R VALY G 8 I A A BT R AR
B .

TP (TFND 2 HL AR G528 5 b 1 3 %24
IFN- T K& A §l5 0] T HCV.HBV 4595 2 8L 1Y
TRYT S AAE LU FH 25 i BIL RS 22 R BRIl HL I R
N Z R . 1 TEN-A & —Fh 32 4k = 20 0 T 3 I -
AR A ) TR R F PR R, R
Fi IFN-21a 7E3R 97 P9 B AT R 1) [F) B 42 3% B AK T 1 4b
NE SRR R xF MTB s, IFN-y 7] i ik
B W AR AT 55 F W, ik SR AE R F (TNF) G 6% 3
S L AR X TEN-y A9 B I fft ROS A Bl B, (H
T MTB YL iy & 22t IFN-vy F1 TNF 76 A [7] i
P I A A58 5 S — 38 I A [ A o 4 B L L
T 25, A4 M E (IL)-27 ER Toll ¥ 32 1k
CTLR) I J& 0 R Ui 4 » DA slOR A TFEN 7 5K
A G 20 M T BE LA B 22 RO AR R 1R T
IL-7 AALHE T 4036 00 35 58 05 Ak B b 8 v b L 224
JFH 3 AT 38 T 240 i 2 1 28 B 43 09 2% 58 DA Ak
N, EfEE COVID-19 8, i A1 820 1L-7 838 1
T 4 i FE 5 R 25 9F 42 3 TEN-y By 7= 26 T A B T &
E SR R BN IGIT Y . G, B s R Y 1 A 4n
b PR B AT Az o 00 AE 3R T RS e e O B A
W ) A 2R AN L T 25 1)

B 40 B PR 7 R HL A A i R Ah s — 28N TR A
IR AT U N B AT K 2258 i A 9% A i 2 T 32
REE G R AEAE T . WK WA SRR I — ok e o bk i 2 1
AR H 454 DC 408 by TLR7/8 LA
R 08 45 b 40 B DR 7= A O 3 Ry 3 e % I B . A BT
WBRRrEtE HPV SR, W e 47 2 HP B8R T Bz R
AR —ZRIRYT O 5 IR 20 R B 4 Bl L A5
SRBUTIZ M RAE RN . U A B2 e e R
Bl BT TR TR YT T R WF oY 3R B L A 5
MERRE SN T (RIG-DEEZ KT (3R R #E47
B PEPH T M9 CD4 - T 4 il TFN-y F1 1L-2 /9 73 W .
HOOR BARZ AN TLRS Al IFN-a 19235 7KF , NI IE Y7
B AR SRR B TE A RE L EA R

7 22 Bl #E R AR T BRI T e A 4
BLHITE R A 1 T IR TAE & R 4R5E .

T — A B HDT Jy 12 2 BEL U 0 73 40 i 5
TET P G 8 A A A 0 4 D AR S A A Y e Al i I
RS e et L 3 3l ARLHE T G 92 77 180 AL 1, o AT sk 4 A s
Ry f T 7 — 8 R bR A 2 40 e e AL
HBV Bt J5 8% 200 T 40 2% 1 1Y %0 258 16 2 05 |
I E T T R 2R A L G g8 1N 24 R T BRI, T 5 8 A AT
M A T R R IR b, T
21 6 B 2 e B A 1R I 1 R 22— DARE 1 40 i A
T8 1 (PD-1) B FLAH R BC & (PD-L1) 2R 3k K F L
SRk s T 20 M T 8 40 ] L O B 4 AR DT s 2D B 4
PR T BN S5 e BT A AU TR 6L B F A £ W] PD-
1/PD-L1 BH W AT ¥k &2 5052 40 i ) B O 45 & 2B A2 3 (1
1 b #9058 40 PD-1 B4R 0997 80} & 4 VA
W PR
4 HPHI K RE R R

YA SN I 2 MR SR BT 95 T A J e 1y o 22 7 X
AR JE A -1 2 A B AR 2R 5 8000 3 B R L 23
BUHLAR 2 2325 B B 3 . 9 7 J% e T 500 B OR  Jis R
2 5 RAE RV 3 BE AT 5, Qv AR PR 25 A A (MERS)
BFEIET I 2R R AL TFN-y 76 4 142 & I+
VAT SO A i N il - A0 I A B T L K
i R e R, R B M TE VR R T1-6 A 1L-17 Rk K F T
Gk B L BE W 3 AT T ™ MERS & 4 Bl
RIT L WUER TR R 40 R 3 R T Y i Ak
VEAH P (NETs) F 431 25 1 AT I =0 s A A M 8 9 24
P49 17 00 ) G 5% T Ak P 32 4k CXCR2 A B Ik
P 20 JfL ) 58 9 FB AL, A PF R R W] CXCR2 #0
F 55 B Al 5 0 3K A I FH AR T I R R D R
LT ™ EH COVID-19 1515 £ bl % 4 5 40 it
R RE X 5% EE S SR 510 EA MR CD147 45
AR5 JAK-STAT il MAPK 3 B4 5,1 CD147 4%
SEPEBUAR T BT L B & 48 DLl SARS-CoV-2 J H:
AR A G B SR e RN M IR T RS L DR S X
A ML AR Ao B ) AN A2 42 1) 1) AR i 2 N2 X T 95 B Jk e
[l B IR IT B E L

SEAZIR N 2% R B A LT R AR R IR Y 38 B
R A Tl 928 200 R 200 i R - 0 L A IR 0 A ) R
BB A AE A AL EAE H , e 26 3 B2 19 R kA SRE R
2RI R TR T 5 B A E 2 A AL AT AR R BT 4k
THY AR A DU R AR A AR AR A BN A T AL
A EZAEN . MTB 4 H A m) T A5 & B 505 112
H = B4 =4, 55 — R = W AT 91 it = E2 (PGE2)
38 1 AR E 20 B O T LB Lk A R AR R G MTB #E % , ifi
Ji 48,4 WA ) 39 5% B8 8 R0 PGE2 By Bk A BRI 1
MTB & i 342 BRI TL-18 7 2 i) I s 4% 7 ek e



* 2662 - Bt ESRE 2023511 A% 4 %% 21 1 Int ] Lab Med, November 2023, Vol. 44, No. 21

/N R A 358 9 R S IR 0 L AR TR A R TR il A
Je 1, PGE2 F35 K- 19 T 5 Wl 559 1 G 28 By 48 B 1o Jf:
68T S o T 00 ) A R O Al S AT R 2 A 1
XTI BR A PGE B FEAK TNE 7K F DL ok 3 Jm 34 48
RE PRI AR . s ST AT S A
o7 FH 1A ARG ) 2 BT ) DG AR R 6% 42 TH 45 AR s /N BUI A7
TR IR E gt A RS0 By B, X 5 H T 0 gt A
Jo i B2 4 K R AVE P R A Y S — R W
LR 2K E 25, R L HAERTEC S H T 458
o (02 B YR T AE S T 24 0 0 P 0 4R 25 5 24 W
Je AR I R — 2 53K . IR 25 i 0 A7 A9 I PR AR 56
IHYT A 25 SRR JC T SR i .

i F5AE fB BB T 5 0 i i 3 AR A SR 1Y
HRAE SN A O Ho RO 5B T 2 TNF K H A
200 it PR 2K ST 19 5 ) S AR S 20 R ) BEL DB TR AR
B g . — SO Ak DXARAR A il 48 R L A A A i R
e MR T Bk R A RE RN, LR T A AL A K i
2 I 5 IR T AR T AT N T
J AR ELAG BESR A HT R S L W D-H O ) 55 1L
1B A 7= 2 SHe I A i 22 75 5 1) I W 00 L 6 A L i 3
WL T T IR 208 5 9 35 e /D B A7 76 R 5T
FETAE R — Bl 00 40 i P T 5 2t 5 R RE M %
MCC950 4 5P NLRP3 /A LLBH 1k B v 40 ffd 42
TR T ERE SRR R A A T R T R R R

— 0 2 L 24 W (9 T 4% A P AL 32 A R B T
MR A kg — iz 9o S A4 e B 791 o JE AT 4000 ) 448 i P
RWRE T S i 3 S RS 7 ok, R T BE R A A Ak
COPD I ity 45 98 RE 1 /<38 92 95 S 2 1 IR Wi 3 Jak
PR ARG . KRIR NG 25 25 W W B 8 R T 1
A, HGE PR A VR AR B A R B, B A A R Tl
LU R R F W AR RN R Bl B IR IT
COPD. B £F e fb . 3038 1 7k 0z g 55 2 0, L&
AE 8T 7 BE 5 MAPK M NF-«B i B4 ¢ 5 BT /E
B A 1 TR AR,

5 X2REEBEESEMNETMARRLEEN

UEAER W 5% 3 1] & BRI R FH 38 97 h L 3 BT
IR 2165 BRAE 1) 55 4 NI ELAT BT R A J R 199 71 HEASY
AT BELIT M2 5T 3 8 00 1 9 1 0 A2 5 R, [ B
1k Z R AL A0 R R A T Ca® AR IR PR
PERMY . MR 4 Rt i 1 fiT A= 9, S5 & WL 2 )
N-F 3E-D- K& &R (NMDA) 52 7R 55 Bt 571, 4% i H: 4
Tl A8 B8 78 2, T AFL 8 IR B A2 16 o7 Ca7n AChRO) (1 3% fig i
BT NMDA 324K, il «7nAChR 75 48 E 2 5 98 35 v B
AEEAEAY . A HEIT T I S W a0 R
BN FZ A0 1 o7n AChR 41 15 s B A9 A% 2K, AT
BT G N 7R T B P Ik i il K M R A TS
B A BB RE R RS 2 4 R

«7nAChR 454 J5 i #F ROS 194 1t A & NETs JE i,
B i e A 40 X 2 BT A A 0 1 TS A7 40 B
TR R 24 14 1 B ), FCAE Dy — 4 7 i 1 240 TR 24
Yy HL A 5l BR Y7 T 24 TR R v

6 & &

TE Y Hif 3w A= Wy it 245 2 #45™ IR (19 1% &0 T HDT 24
YRR R IR Y T AT B F R R A2 A
ZREI AR R AR SO 0 B AR A= A3 A e AR
P I B T 2 DT e B8 7 B i ik BE 4% RE i g DY
AN ZE HDT 2259 47 R, W i A 48 T & & 1F
TER ST 0 32 4 W B A BT g ). (HAEER
J& . HDT 25¥)) 1z Z FE (55 s I AR IR 5 T 2 48 5
Wit T IR T BE B L A L L & RN B R B R A R
DA B A ELAE P L s L AL S T o AR B0 A i 3 %
i 3 A 32 ML) B MILAAR 1) B 58 B 0L R A5 A 78 43 A
. 5 IRl B 5T A R R AR SR A S WA [ Rk
By Befs RS B A W ds & 0, LR B 47 i 4 48 HDT
49w A 7 T B AL M DR 7 ROR

IEAh . K% HDT 249 835 ¥ ) 2 B BA
PRI RSN A 2 A RN JE R TR
a2 R B AR G50 L PRk T REL BB i 32 % o
T B B ¥R 7 B N 2 B LG Y HiE B, R
WER R, REVFE HDT 259 B A W B i/
R BT X ) 1 32 53 F o AN T A ELARBIL ] B v e A
R RAA fF T — 200 5E

S % 3k

[1] KAUFMANN S H E,DORHOI A,HOTCHKISS R S, et
al. Host-directed therapies for bacterial and viral infec-
tions[ J]. Nat Rev Drug Discov,2018,17(1) :35-56.

[2] HEATON S M. Harnessing host-virus evolution in anti-
viral therapy and immunotherapy[J]. Clin Transl Immu-
nology,2019,8(7) :el067.

[3] SEN R,NAYAK L,DE R K. A review on host-pathogen
interactions: classification and prediction[ J]. Eur J Clin
Microbiol Infect Dis,2016,35(10) :1581-1599.

[4] MEHTA K.GONEAU L W,WONG J,et al. Zoonotic in-
fluenza and human health-part 2:clinical features,diagno-
sis,treatment, and prevention strategies[]]. Curr Infect
Dis Rep,2018.20(10) :38.

[5] PASSARIELLO M,FERRUCCI V,SASSO E,et al. A novel
human neutralizing mab recognizes delta,gamma and omicron
variants of SARS-CoV-2 and can be used in combination with
sotrovimab[ J . Int ] Mol Sci,2022,23(10) :5556.

[6] FONNESU R, THUNUGUNTLA V.VEERAMACHANE-
NI G K, et al. Palmitoylethanolamide (PEA) inhibits SARS-
CoV-2 entry by interacting with s protein and ACE-2 recep-
tor[ J]. Viruses,2022,14(5) :1080.

[7] ZAGAGLIA C, AMMENDOLIA M G, MAURIZI L, et



EFAIESF2E 20234 11 A% 4 %% 21 3 Int ] Lab Med, November 2023, Vol. 44, No. 21

+ 2663 -

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

(20]

al. Urinary tract infections caused by uropathogenic esch-
erichia coli strains-new strategies for an old pathogen[ ] ].
Microorganisms,2022,10(7) :1425.

KELLER M D, CHING K L,LIANG F X, et al. Decoy
exosomes provide protection against bacterial toxins[]].
Nature,2020,579(7798) :260-264.

MADAN V, PAUL D, LOHMANN V, et al. Inhibition of
HCV replication by cyclophilin antagonists is linked to repli-
cation fitness and occurs by inhibition of membranous web
formation[ J . Gastroenterology,2014,146(5) :1361-1372.
HAN J,LEE M K,JANG Y,et al. Repurposing of cyclo-
philin A inhibitors as broad-spectrum antiviral agents[J].
Drug Discov Today,2022,27(7):1895-1912.

KUNDEN R D,KHAN ] Q,GHEZELBASH S, et al. The
role of the liver-specific microRNA, miRNA-122 in the
HCV replication cycle[J]. Int J Mol Sci, 2020, 21(16):
5677.

CZYZ D M., POTLURI L P, JAIN-GUPTA N, et al.
Host-directed antimicrobial drugs with broad-spectrum
efficacy against intracellular bacterial pathogens [ ] ].
mDBio,2014,5(4) :e01534-01514.

ABREU R,GIRI P,QUINN F. Host-pathogen interaction
as a novel target for host-directed therapies in tuberculo-
sis[J]. Front Immunol,2020,11:1553.
PADMAPRIYDARSINI C, MAMULWAR M, MOHAN
A et al. Randomized trial of metformin with anti-tuber-
culosis drugs for early sputum conversion in adults with
pulmonary tuberculosis[J]. Clin Infect Dis,2022,75(3):
425-434.

SCHIEBLER M.BROWN K,HEGYT K.,et al. Functional
drug screening reveals anticonvulsants as enhancers of
mTOR-independent autophagic killing of mycobacterium
tuberculosis through inositol depletion[]J]. EMBO Mol
Med,2015,7(2) :127-139.

GIRAUD-GATINEAU A,COYA J M.MAURE A.,et al.
The antibiotic bedaquiline activates host macrophage in-
nate immune resistance to bacterial infection[ J]. Elife,
2020,9:55692.

CHANDRA P,HE L,ZIMMERMAN M,et al. Inhibition
of fatty acid oxidation promotes macrophage control of
mycobacterium tuberculosis [ J]. mBio, 2020, 11 (4);
01139.

HU W,ZHANG L,LI M X, et al. Vitamin D3 activates
the autolysosomal degradation function against helico-
bacter pylori through the PDIA3 receptor in gastric epi-
thelial cells[J]. Autophagy,2019,15(4) :707-725.
SECHET E, TELFORD E, BONAMY C, et al. Natural
molecules induce and synergize to boost expression of the
human antimicrobial peptide beta-defensin-3 [ ]J]. Proc
Natl Acad Sci U S A,2018,115(42) :9869-9878.

MUIR A J, ARORA S, EVERSON G.et al. A random-
ized phase 2b study of peginterferon lambda-la for the

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

treatment of chronic HCV infection[J]. J Hepatol, 2014,
61(6):1238-1246.

KILINC G, SARIS A, OTTENHOFF T H M, et al.
Host-directed therapy to combat mycobacterial infections
[J]. Immunol Rev,2021,301(1):62-83.

AMSDEN H,KOURKO O,ROTH M,et al. Antiviral ac-
tivities of interleukin-27:a partner for interferons? [J].
Front Immunol,2022,13:902853.

BIDAR F,HAMADA S,GOSSEZ M, et al. Recombinant
human interleukin-7 reverses T cell exhaustion ex vivo in
critically ill COVID-19 patients[ J]. Ann Intensive Care,
2022,12(1) :30.

TRUTNOVSKY G,REICH O,JOURA E A, et al. Topi-
cal imiquimod versus surgery for vulvar intraepithelial
neoplasia:a multicentre, randomised, phase 3, non-inferi-
ority trial[J]. Lancet,2022,399(10337) :1790-1798.
JASENOSKY L D,CADENA C,MIRE C E,et al. The FDA-
Approved oral drug nitazoxanide amplifies host antiviral re-
sponses and inhibits ebola virus[J]. iScience,2019,19:1279-
1290.

LI S.LI N,YANG S,et al. The study of immune check-
point inhibitors in chronic hepatitis B virus infection[ J].
Int Immunopharmacol,2022,109:108842.

HOTCHKISS R S,COLSTON E, YENDE S, et al. Immune
checkpoint inhibition in sepsis:a Phase 1b randomized study
to evaluate the safety, tolerability, pharmacokinetics, and
pharmacodynamics of nivolumab [ J]. Intensive Care Med,
2019,45(10) :1360-1371.

CHAN J F,LAU SK,TO K K,et al. Middle East respir-
atory syndrome coronavirus:another zoonotic betacorona-
virus causing SARS-like disease[ J]. Clin Microbiol Rev,
2015,28(2) :465-522.

ASHAR H K, PULAVENDRAN S, RUDD ] M, et al.
Administration of a CXC chemokine receptor 2 (CXCR2)
antagonist, SCH527123, together with oseltamivir sup-
presses netosis and protects mice from lethal influenza
and piglets from swine-influenza infection []J]. Am ]
Pathol,2021,191(4) :669-685.

GENG J,CHEN L,YUAN Y,et al. CD147 antibody spe-
cifically and effectively inhibits infection and cytokine
storm of SARS-CoV-2 and its variants delta,alpha, beta,
and gammal[ ] ]. Signal Transduct Target Ther, 2021, 6
(1):347.

DORHOI A, KAUFMANN S H. Perspectives on host
adaptation in response to Mycobacterium tuberculosis:
modulation of inflammation[J]. Semin Immunol, 2014,
26(6):533-542.

MAYER-BARBER K D, ANDRADE B B,OLAND S D,
et al. Host-directed therapy of tuberculosis based on in-
terleukin-1 and type I interferon crosstalk[J]. Nature,
2014,511(7507) :99-103.

VILAPLANA C,MARZO E,TAPIA G,et al. Ibuprofen



* 2664 - Bt ESRE 2023511 A% 4 %% 21 1 Int ] Lab Med, November 2023, Vol. 44, No. 21

therapy resulted in significantly decreased tissue bacillary
loads and increased survival in a new murine experimen-
tal model of active tuberculosis[J]. ] Infect Dis,2013,208
(2):199-202.

[34] KROESEN V M,RODRIGUEZ-MARTINEZ P,GARCI-
A E,et al. A beneficial effect of low-dose aspirin in a mu-
rine model of active tuberculosis[]J]. Front Immunol,
2018,9:798.

[35] MATTEUCCI K C,CORREA A A S,COSTA D L. Recent
advances in host-directed therapies for tuberculosis and ma-
larial J ]. Front Cell Infect Microbiol,2022,12:905278.

[36] CECCATO A,RUSSO A,BARBETA E,et al. Real-world
corticosteroid use in severe pneumonia: a propensity-
score-matched study[ J]. Crit Care,2021,25(1):432.

[37] TORRETTA S,SCAGLIOLA A,RICCI L,et al. D-man-
nose suppresses macrophage IL-1beta production[]]. Nat
Commun,2020,11(1):6343.

[38] FOX D,MATHUR A,XUE Y,et al. Bacillus cereus non-
haemolytic enterotoxin activates the NLRP3 inflamma-
some[ J]. Nat Commun,2020,11(1) :760.

[39] OUSINGSAWAT J,CENTEIO R, CABRITA 1, et al.
Airway delivery of Hydrogel-Encapsulated niclosamide
for the treatment of inflammatory airway disease[ ] ]. Int
J Mol Sci,2022,23(3) :1085.

[40] YANG J. Mechanism of azithromycin in airway diseases
[J1. ] Int Med Res,2020,48(6) :300060520932104.

[41] MISHRA S K, HIDAU M, RAI S. Memantine and ibu-
profen pretreatment exerts anti-inflammatory effect a-
gainst streptozotocin-induced astroglial inflammation via

& i® .

[42]

[43]

[44]

[45]

[46]

modulation of NMDA receptor-associated downstream
calcium ion signaling [ ]J]. Inflammopharmacology, 2021,
29(1).:183-192.

PINHEIRO N M,BANZATO R, TIBERIO I,et al. Acute
lung injury in cholinergic-deficient mice supports anti-in-
flammatory role of alpha7 nicotinic acetylcholine receptor
[J]. Int J Mol Sci,2021,22(14) ;7552

YU J Y.ZHANG B.PENG L.et al. Repositioning of me-
mantine as a potential novel therapeutic agent against
meningitic e. coli-induced pathogenicities through disease-
associated alpha7 cholinergic pathway and RNA sequen-
cing-based transcriptome analysis of host inflammatory
responses[ ] |. PLoS One,2015,10(5) :e0121911.

WANG S, HE X, YU J Y, et al. Characterisation of a
multidrug-resistant meningitic escherichia coli strain
(0O75:K1:H5) isolated from an infant that is sensitive to
memantine,a newly identified host-directed antimicrobial
drugl[J]. Int ] Antimicrob Agents,2015,46(5) :598-600.
XIAO Y,ZHANG TS, LI Y H,et al. Memantine pro-
motes bactericidal effect of neutrophils against infection
with pseudomonas aeruginosa and its drug-resistant
strain, by improving reactive oxygen species generation
[J]. Microb Drug Resist,2022,28(1):7-17

PENG L.LI L.HE XL,et al. Memantine displays antimi-
crobial activity by enhancing escherichia coli pathogen-in-
duced formation of neutrophil extracellular traps[]].

Front Cell Infect Microbiol,2020,10:47.

(W B 191:2023-03-16 &[] H 191 :2023-06-26)

ok TT 35 T 40 3160 A 6 2 0 B A v L PR R

B TR ik, 0k

WL ORI AR FAR

XETHFOPSCER: . £f;2. P O£ T, XZ 300140

W OEAGBERTANBBRAGL LA S RGED A BIREG A A, b2 5 30025 b3 de BB fe xE
DGR EZRRAZ—, GBI A SIS BBRRE IR T LS AGEL R HAAALEIRE
éy\

Z—, BAERALSAGBERAEN MAEBREADBER I ERZS

FLam sk Rk AR A R T IRAA

GBERAEDBEL T RASE R RFAAGEB LA AN R FOH R R, Z AR EERGER IR
BAMBAARBEAREYREREOFHER R, A REFTAAEBRERE R EREH DL,

KEIW 4k ALBEMRE; AW, @WRARR

DOI:10. 3969/j. issn. 1673-4130. 2023. 21. 021
NEH/HE1673-4130(2023)21-2664-07

FEEDES :RI46.5
XHEIRED A

Research progress in the application of iron in anti-Pseudomonas aeruginosa biofilm”
CUI Yabin' ,SHEN Na®,SU Weidong'"
1. Department of Clinical Laboratory ;2. Central Laboratory , Tianjin Fourth

» BT REH DA BRI H (TJW]2021QV055) ,

A

< #{51E% .E-mail:suweidong@sina. com,



