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Fig. 1. Effect of the intubation in mouse model multidrug-resistant Acinetobacter baumannii (MDRAB)®).
A) In the survival study, mice were divided into two groups: mice inoculated with MDRAB after intubation (filled dia-
monds) and mice that were not intubated with inoculation (empty squares). Each six mice were used. Survival was esti-
mated at the indicated times and the results are displayed as a Kaplan-Meier plot. B) The cytokine levels in BALF were
detected using ELISAs. Non-intubation represents mice that were not intubated with inoculation. Intubation means
mice inoculated with MDRAB after intubation. The data are expressed as means * SEM. (n = 8 in each group)
* and * * indicate P<<0.05 and P<<0.01 vs. non-intubation group, respectively.
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Fig. 2. Survival study of mice with MDRAB after treatment logwCFU/mL, AZM 100 mg/kg # : 749 + 0.72 logw

with azithromycin (AZM)%.

Eleven mice in each group were treated with AZM at a
dose of 10 mg/kg (filled squares) or 100 mg/kg (empty
squares), or were treated with PBS (filled diamonds). Sur-
vival was then estimated at the indicated times and the
results are displayed as a Kaplan-Meier plot. The survival
times of AZM-treated groups were significantly longer
than those of controls as determined by log-rank test.
*indicates P<<0.05 vs. control (PBS solution).
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Fig. 3. Histopathological analysis the lungs infected mice following AZM treatment®.
Sections of the lungs 48 h post infection stained with hematoxylin ( X 40) are shown. A) The lungs of control (PBS-treated)
group showed large numbers of inflammatory cells, infiltrating the alveolar spaces and alveolar hemorrhage. B and C)
AZM 10 mg/kg group (B) and AZM 100 mg/kg group (C) inhibited lung inflammation due to infection (n=5 in each
group).
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Fig. 4. Effect of AZM on number of inflammatory cells of infected mice®.

Numbers of total cells (A) and differential cells (B) in BALF were compared with control group
and AZM (10 or 100 mg/kg). The data are expressed as means * SEM.
* and ** indicate P<<0.05 and P<0.01 vs. control group, respectively (n =7 in each group).
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Effect of AZM on inflammatory cytokines in BALF of infected mice®).

The cytokines levels in BALF on control and AZM groups (10 mg and 100 mg/kg) were detected using ELISAs:
IL-1/3 (A), IL-6 (B) and MIP-2 (C). The data are expressed as means = SEM.
* and ** indicate P<0.05 and P<<0.01 vs. control group, respectively (n =7 in each group).
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Fig. 6. Dose-dependent effect of Fusobacterium nucleatum culture supernatant (Fn Sup) on MUC5AC ex-

pression26),

Confluent NCI-H292 cells were stimulated using modified GAM medium (1 : 9 dilution), or various

concentrations of Fn Sup (dilution ratio, from 1: 319 to 1 : 9). A) MUC5AC protein was measured by

performing enzyme-linked immunosorbent assay (ELISA) at 24 h after the addition of Fn Sup (n=3).
B) The mRNA level of MUC5AC expression at 10 h after the addition of Fn Sup was analyzed by RT-
PCR (n = 3). Data are expressed as the mean and SEM for 3 experiments.

**indicates P value of <0.01 for comparison with modified GAM stimulation.
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Effects of azithromycin (AZM), clarithromycin (CAM), clindamycin (CLDM), and metronidazole

(MNZ) on MUC5AC production induced by Fusobacterium nucleatum culture supernatant (Fn Sup)26).

Cells were treated with 1 to 100 ug of each drug. (CAM for 1 to 50 xg/mL; As maximal dose of CAM dilut-
ed in DMSO was available for 50 ug/mL) CAM and AZM dose-dependently suppressed Fn Sup-induced
MUCS5AC production. CLDM significantly suppressed Fn Sup-induced MUC5AC production only with
100 ug/mL, while MNZ presented no reduction of MUC5AC at any concentration. Data are expressed as

the mean and SEM for 4 experiments.

An asterisk and a dagger indicate P values of <0.05 and <0.01, respectively, for comparison with Fn Sup

stimulation alone.
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Fig. 8. A simple diagram of Quorum Sensing.
Many types of bacteria produce and release signal molecules
called autoinducers into their surrounding environment. These
autoinducers accumulate as the bacterial cell density increases.
When autoinducers reach a threshold concentration, they are
detected by their cognate receptors present in the cytoplasm or
in the membrane, leading to changes in gene expression.
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Fig. 9. A schematic illustration of inactivation of homoserine lactone by AiiM.
A) Chemical structures of two major AHL molecules (C4-HSL and 3-oxo-C12-HSL) pro-
duced by P. aeruginosa. These signals regulate the production of various virulence fac-

tors, such as elastase, pyocyanin and rhamnolipid, which play important roles in pro-

moting the infection. B) AHL-inactivating enzyme. AiiM is an AHL-lactonase that
inactivates AHL by hydrolysing the lactone bond of AHL.
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Fig. 10. Thin layer chromatography analysis of AHL pro-
duced by P. aeruginosa strains*¥).
Lane 1, AHL standards (C4-HSL, C6-HSL, and 3-oxo-
C12-HSL); Lane 2, PAO1. Lane 3: PAO1/pMJT1; Lane 4,
PAO1/pMJT1-aiiM. Spots were visualized with the
AHL-reporter strains Chromobacterium violaceum
CV026 for short-chain AHL (A) or C. violaceum VIR07
for long-chain AHL (B). None of the three AHLs were
detected from PAO1/pMJT1-aiiM.
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YT M UBRELEOMEL LT A DT ¥V
N-7 V&K EX) 52 ¥ (N-acyl homoserine lac-
tone ; AHL) MEW A — [ VT2 —H—Tdh b,
IR O 2 T 82 v 71200 TIE, 512 Las 7B
L ORI RD 2 ZAFNZDOW TR HEA TV DS, Las F
L RuZ% © AHL I = 1L & 1 N-3-oxododecanoyl-l-
homoserine lactone (3-0x0-C12-HSL) & N-butyryl-l-
homoserine lactone (C4-HSL) TH 1), Tho5DFRIZL -
TIIRAY—8, ¥FI7=v, 670y FiEik
BRHOSIZTIELHERTFOREIAIFHEMEI ATV S
(Fig.9A)"s AHL (3-0x0-C12-HSL, C4-HSL) &7 %+ 5
Lty v v 7 e LIzkkIR W O EEIC R S B S- L Tw

b7:%, TRNOHLAHLZY—7 v MILTIrZ ATtV
VryrRHETSILET, MBEOWREKNT I TE
BLUREEDSH B o
BREOFFTIZ, AZM T2 F I 512 ¥ ¥ 7 ORI
REPRESNTVDY, 74T 82y Yy 7I2E DG
R HEREE LT, AHL 20T 2R ofEE
AIIM 2SN L A4 ¥ a OBEICHFET AMEN SRR I,
2010 £ 12HE S22, AliM &, AHL 5 7 b V8%
MK f# L CTE 0% & %5 AHL-lactonase & L
TIYEH$ % (Fig. 9B). bhvbhid, AiiM 2R E 0%
JEERECE R TH 2 R 217 - 72" £, aiiM
WIEFZ2 75 A3 FpMJTLICH AR, ZOFF5AIF
N7y =% THRIRFHEERPAOLl O H KR %
T o720 TEBLL 72 aiiM 12 F3E Atk (PAOL/pMJTI-
aiiM) & a2 ¥ b a— vk (PAO1/pMJT1) Z [\, in
vitro \2B1F %5 AHL IBERWER T OMELE, 5123y
AMiJEE T WA BIT BIREED I 21T - 726
AHLIZS L CREOOBEEZAET H L R—5 — %
Chromobacterium violaceum VIR07 ¥k B & U° CV026 ¥k %
A LT, fIRES#E Lish o AHL 2 L7 (Fig.
10)o PAOl B ERk a2~ ba— vk e g L <,
PAO1/pM]JT1-aiiM T i 3-0x0-C12-HSL & C4-HSL & \»
FTheEbMmMINT, aiiM BIETE2EAT S 2 L TR
WHEH AIM 2 AL AHL PGSz o £ 2
SNice 23T 0y Ik o THIB SN S it
FDOEF VT VRILIAY — ¥ EORERFOREE
b, PAO1/pMJT1-aiiM THEIZML T L T/ (Fig. 11),
/2, [ELEMBICHRBERZ BRI ELE T A,
PAO1/pMJTl-aiiM i3 2 ¥ b B — bk & D D ARICE W
MM EME 2R U7z RIZ, ddY 2~ ZSHRE R % &
BAEG LA EFVERR L, o -
MRASEG: L72~ 7 A%, 72 ReHILAMIC 100% AS3ETCT 5
IERICEE LM LA Z 5 T 72o — 5, PAOL/pMJTI-
aiiM JRYPHEIL 7T HRBR O TED 256% BETH Y, 447
KITRMEIZIA L L Twiz (Fig 12A) . PR U mA:
TEIEIAL NP 7205, &E MRkt o 45 1t
F4 b A4 i3 PAOL/pMJT1-aiiM e~ 7 A Tk
L, WBEDBETH -7z, Tz, PRSI 2> &8
H XN % Wi id PAOL/pM]T1-aiiM 3B CTH E 12D 7
{, 2F 582y 7R2METLHI L TH%DHHE
3% W IE S S I B g 254 S 7z (Fig. 12B)o
RFFEDFER DS, 728 2B RMiK %R T =
ThoTh, 7+ 716k ry v 7 EMET L LT
ERFW L CTEARERESYWHEI LI ENTE,
P& o 95 J5L 1 481\ 2 AHL-lactonase 254 FH T & 5 W fE
AR SN2 SHRITHBRLZ AIMEHZH AR
PR G EED E 55 55l #D TV WD D 525,
RYYIE DFEAE T B R BUE L Ol 20 & & & S F M
PEZONDHRTH -7, Bttt Az, Stk
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Each bar represents the means of triplicates of the samples, and the error bars indicate the
standard error of the means. PAO1/pM]JT1-aiiM produced very low levels of both pyocyanin

and elastase.
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Fig. 12. Analysis of survival data and bacterial loads*?.
A) Kaplan-Meier survival curve of the mice infected with P. aeruginosa PAO1/
pMJT1 (closed circle) or PAO1/pMJT1-aiiM (open circle). Survival was followed for
7 days. n=10—12 mice per group. P. aeruginosa PAO1/pMJT1-aiiM exhibited sig-
nificantly lower mortality than wild-type control strain. *, P<<0.01 compared with
PAO1/pMJTL1. B) Bacterial loads in the lungs, spleen, and blood at 24 h after infec-
tion with P. aeruginosa PAO1/pMJT1 (closed circle) or PAO1/pMJT1-aiiM (open
circle). Each horizontal line represents the mean of the bacterial counts. n=38
mice per group. P. aeruginosa PAO1/pMJT1-aiiM had a decreased ability to dis-

seminate in the infected mouse.
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