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Abstract

Background and Purpose Uncontrollable inflammation has been the leading cause of mortality in many acute respiratory infec-
tions, including influenza. In light of the current COVID-19 pandemic, it is vital to develop valid therapeutics or supplements
that are effective in suppressing lung inflammation. Feruloylated oligosaccharides (FOs) is a phytochemical constituent that
exerts anti-inflammatory activities. Experimental Approach We established the influenza-induced lung inflammation model
by infecting C57BL/6J mice or MAVS knockout (Mavstm1Zjc/J) mice with influenza A virus (HIN1). Lung index, histology
analysis, hemagglutination inhibition assay as well as neuraminidase inhibition assay were performed to evaluate the therapeutic
effect of FA and FOs. PCR, western blot, docking simulation and metabolomics were done to elucidate the mechanism of FOs
anti-inflammatory function in lung. Key Results Herein, we found that oral administration of FOs moderately inhibited HIN1
virus infection and reduced lung inflammation in influenza-infected mice by decreasing a wide spectrum of cytokines in the
lungs. FOs also suppressed transduction of the RIG-I/MAVS/TRAF3 signaling pathway and lowered the expression of NF-xB.
Moreover, we found that the anti-inflammatory function of FOs against influenza depends on MAVS, which is closely associated
with activation of the downstream signaling cascades and the eventual production of pro-inflammatory cytokines and type I
interferons. Conclusions and Implications In conclusion, we demonstrated that FOs is an effective anti-inflammatory agent
for treating the lung inflammation caused by influenza. Such therapeutic effect was likely mediated by RIG-I/MAVS/TRAF

signaling.

Hosted file

BJP-091622.docx available at https://authorea.com/users/509382/articles/586802-feruloylated-
oligosaccharides-prevented-influenza-induced-lung-inflammation-via-rig-i-mavs-traf3-
pathway


https://authorea.com/users/509382/articles/586802-feruloylated-oligosaccharides-prevented-influenza-induced-lung-inflammation-via-rig-i-mavs-traf3-pathway
https://authorea.com/users/509382/articles/586802-feruloylated-oligosaccharides-prevented-influenza-induced-lung-inflammation-via-rig-i-mavs-traf3-pathway
https://authorea.com/users/509382/articles/586802-feruloylated-oligosaccharides-prevented-influenza-induced-lung-inflammation-via-rig-i-mavs-traf3-pathway

41 1.1663616(

A1l rights 1

100 ¥
';B: 3' | *
) —
= 801 o*
g
'S 601 <)
% o NC é 2_
= 404 © vC e A
g 4 FOs 200 % ! T ._'_.
@ 204 -e FOs400 £ v |® als
o . === VO Cg‘» 1- : : ° 1
1516 17 18 19 20 21 22 23 24 25 26 27 28 29 R
Days *
c 0 : T T T T
Q
‘\O AC;‘LQQ ) \\‘O
&
_'5: = NG
o o \VC
% ~&- FOs 200
3 - FOs 400
o 7 -=- VO
B Days
Pathological Grade of each mice 5 80
000008 1,
00000 8|
S IR
SI TR
O0@00 |04 &
O@OOO| 03| & wopee
O000 |92 | L
1 25+ P
0 °
SL 1 i910lieL TNy
200 400 3
L%’))
g
FOs FOs vo H ;04%@@%0
200 400 ((o‘i,(o*



L2
2501 1000 -
i s
2001 800 :
3 )
£ 1501 £ 600
[@)] {e)]
K= 2
1004 c 4001
= >
L 50 %L 2001
0y 0 % T 0+
A & \\c; @0‘9 RORS B LLH SO C e
S ~5
LL LQ
EEE S
I e
2501 500- - 600-
(-]
2001 7 . ~ 4001 ﬂ
™ By 2 B0 | | e
E 1501 = 3o e || =
D = - ey M
o ™ . >
<, 1001 K 200- ! .
= 3 3 g 200]
= 501 ﬂ 1001 =
G T T T T L G ﬁ T T T T G m T ML L
D ¥ LSOO E @ VO F @ LSO
%O pope Pee

RIG- S .- - ,

- [5¢]
O] 0 w
& g ° g
s Z . = %
° 5 | 5 IRF3
g g 2 g
5 5 2 : g NFHB g s oo e
2 2 . ﬂ 2
§ 3, il g Actin
LSS0
A B G NC VC FOs FOs NC

200 400

i
i

Relative intensity
>
)y, e
— i
]
Hy

O Relative expression of TBK1
m  Relative expression of IRF3
= Relative expression of NF-kB

0 0

OO SO O LS SO

PER S LL S
S5 &

I

v
2

v

T OO SO
L LLS
S



¥ MAVS* NC
o MAVS*VC

@ MAVS™FOs 400

151617 18 19 20 2122 23 24 2526 27 28 29
Days post infection

- MAVS*NC

® MAVS™FOs 400

¥ MAVS*NC
@ MAVS*+VC

Days

-

@ MAVS*FOs 400

1000+
2004

151617 18 19 20 21 2223 24 25 26 27 28 29

2 9 o
® © =

(%) [BAIAINS JUadIad

201 -e maAvS*-VC

—

wy/Bd) uoissaidxe aunjoifo

107
8
6
4
2
0

821w O} SAVIN Ul [a]
£4¥| o uoissaidxa aAnejey

ﬁ. T.I—. v o QQ
. %
I o * F QQ_ 06\
H %
) © < o~ o
A0IW OH SAVIN Ul Q
13g1 Jo uoissaidxe sajejey
. ¢ s,
° o O
4
- O\N\
[t =) =) [t} o
o o — -~ =} o
801l O SAYIA Ul )

€4 L Jo uoissaidxa annejay

wo_EOv_w.;(E:_ <
I-91Y 4o uoissaldxa annely

ns

5 CJ mavs NC
Iz

&

ns

-F‘ — - — (G

O mavs*ve
I MAvS' FOs 400
*

1
=} 0
-

" fusueiul ennejey

B

VC  FOs400

MAVS-- MAVS+ MAVS-

F nNc

Iy

257

[=) [re) o [t o
™~ — —

B30I OM SAVIA UL
@-4N Jo uoissaidxa anneey

XL
QO

ec.’



d. Dat

41 1.166361¢

All righ

YFarFos200-Foss00-N-NV

Relative expression of NP

ook 15
N
200' b = 4x10%
° u— 0]
. 5 :
1507 £ 10 £ 3x10
Pl 0 (o]
. ) g
1009 |°| o|* % . [&] 2x10%
[ =
@ 5 i ©
=
i 3 5
50 A = 2 1x10%
P g =]
=
(TN

Aok

O% 0 ™ o

A \\0 "},QQ D&QQ \\O B \\O QQ QQ QO C qc) QQ QQ AO

Rolative Abundunco(t)

9 ~o “—v c; c;
QO QO ((0 ((0

e ®@® @ Poes

,@0@,@060

D RBC VIRUS
only only

16 125 250 500

FOs
(mg/mL)

Diference in mean proportons()




