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SLCAA1) il L /205 75 15 5 10 il b 40 B 452 4% - 15 e 200 M AR A PR S B 0 S R RO VR LR o sk DA B B 20 i Dt vt
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Y2540 SLC4AI R NF-xB BEEIE AR A RIB B E N (P<0.05. 0.01); FAGHMIA LS 5B 5 A4 B 140l CD86* L4
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Abstract: Objective To explore the mechanism of Maxing Shigan Decoction (k75 f1 H %) targeting SLC4A1 through miR-1249-
5p to inhibit the cascade damage effect of influenza virus induced lung epithelial cells damage macrophage polarization. Methods
Lung epithelial cells were taken as the research object, CCK-8 was used to detect the safe dose of Maxing Shigan Decoction drug
containing serum and therapeutic dose of Maxing Shigan Decoction on lung epithelial cells stimulated by influenza virus; NanoSight
was used to identify the particle size and concentration of pulmonary epithelial cell derived exosomes, qRT-PCR was used to detect
the expression level of miR-1249-5p in the exosomes. The co-culture system of pulmonary epithelial cell derived exosomes and
macrophages was taken as the research object, qRT-PCR was used to detect miR-1249-5p, SLC4A1, and nuclear factor-kB (NF-«B)
pathway related factor gene expressions in macrophages; Western blotting was used to detect SLC4A1 and NF-«kB pathway related
protein expressions in macrophages; Flow cytometry and qRT-PCR were used to detect the M1/M2 polarization phenotype of
macrophages. Results CCK-8 results showed that 10% and 20% of Maxing Shigan Decoction containing serum had no cytotoxicity
on lung epithelial cells and significantly inhibited influenza virus induced lung epithelial cell damage (P < 0.05, 0.01); NanoSight
detection showed that there was no significant change in the size of lung epithelial cell derived exosomes in each group, but the
concentration of exosomes changed; qRT-PCR results showed that the expression of miR-1249-5p gene in lung epithelial cell derived
exosomes stimulated by influenza virus was significantly reduced (P <0.01), and the expression of miR-1249-5p gene was significantly
increased in each treatment group (P < 0.05, 0.001). The expression of miR-1249-5p gene in macrophages co-cultured with pulmonary
epithelial derived exosomes was consistent with that of exosomes (P < 0.05, 0.001); The results of qRT-PCR and Western blotting
showed that in macrophages of model group, SLC4A41 and NF-xB pathway genes and proteins expressions were significantly increased
(P<0.01,0.001), and SLC4A1 and NF-kB pathway genes and proteins expression in each treatment group were significantly decreased
(P <0.05, 0.01); Flow cytometry results showed that CD86" ratio of macrophages in model group was significantly increased (P <
0.01), while the CD86" ratio of macrophages in each treatment group was significantly reduced (P < 0.05); The gqRT-PCR results
showed that in macrophages of model group after co-culture, tumor necrosis factor-o (7NF-a), interleukin-6 (/L-6) and IL-1f
expressions were significantly increased (P < 0.01, 0.001), /L-10 and transforming growth factor-f1 (TGF-f1) expressions were
significantly decreased (P < 0.05, 0.01), and the expression trend of above factors in each treatment group was opposite (P < 0.05,
0.01, 0.001). Conclusion Maxing Shigan Decoction may deliver miR-1249-5p to macrophages through exosomes derived from lung
epithelial cells, and target SLC4A41 to regulate NF-xB signaling pathway in macrophages, inhibits the cellular cascade damage effect
of influenza viruses.
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TR R/ BRUIE M AR (A BY, TAV, A/PR/8/34)
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1.2 i)
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1.3 ##

FRA A H BT 9 g (HES 2004060). #1~
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WP RHE AR AR BdimiE (s
SA210518) It 5 3£ [E Thermo Fisher Scientific 23 & ;
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RUMN 7 fEARRRZETK, FRET & 2R E, &
I 2 IR, KRG 2 5 A2 2 3.8 g/mLs
2.1.2 SEMEMHIE  SD KREEHLD Jyxd 4
MRS A A, 4 10 B, A HZA ig 25
Y, WA ig SERFRAETEK, 1 IR/d, BHIK 4 mL,
AL 7d, TERIREZY 2 h Jaxt K T RRIE E &
MEEBCR ML, {E 4 CUKFENFRE 2 h, 3000 r/min
B0 10min, WERIMIE, HRIRA A HZS 40
s A B IS, F4HmERSE 56 CKIE, M
0.22 pm HALIEMEIET BR IR G 7328, —20 CIRIE&
FH o 38t 78 i VA i VR A SRR A A H 7 245 L3
HH IR JRR PR H R ) VR B 4R iR 0.592
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W2 h g, WTERARBRAINA S A& AIME, %
YRPHAIMNAH N 258, AbBE 8 h JE, UNEE&ZH4n R
B, eI 2 R R T O SR U O T R A A
R
2.5 HERFURLERER 57T

W SR 25 A1 Th e tE AN AR JTiE IEN 1 mL
PBS HEIR A G, FEEL Mt AN 0.2 mL i E
W, 3 BT-Zetal 00 49KKLFE J Zeta HLAL 3 HTAX,
IS Origin 2021 BCHE 53 b 5256 2504
2.6 BCA t&MINBRTRE

PRI % 2 D REPE AN AR A 1 mL PBS
=, 98 BCA G &u 15, 7 96 fLik haEfLin
A 20 uL 2, A3 AEAL, A BCA TAEH,
37 CH#E 30min, AN 562 nm KA 4 18, 1T
HR I RE AN AR IR FE o
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SMIAMAIIN 1 mL JERIG TR E R, R HIRe:
ARG S E AN 3 RE 5% 24 h, 250 uL/AL, W
BXTHRZH (EVs-Con). #MZA (EVs-ModelD). KA
A7 EHIERFEA (EVs-LD). &4 H 7
GolEE A EL (EVs-HD). BalfhH4] (EVs-
0S), T 24h JGWEEEWRAIM, 7584l

2.8 qRT-PCR #MIh g€ M SN i K miR-1249-5p
mRNA K EWE4HAE miR-1249-5p~ SLC4A 1. NF-kB-
IL-6. IL-1B. TNF-a. IL-10. TGF-fI mRNA &i&

B “2.47 BT SREURI DI REPE S AA,  Fi )
E UL BRI A S RNA FEA 1 cDNA, #:47
qRT-PCR 5341, HrANAK miR-1249-5p K FRIE
K

& “2.77 TN VAL B AN, UREE S A B R
i, FAT PBS JEYE 2 i, 44 BRI & Ul i PRI
EWEA L 5 RNA HA R cDNA, #HT qRT-qPCR
30T, K ERELI AR miR-1249-5p SLC4A1. NF-
kB IL-6. IL-1B. TNF-a. IL-10. TGF-BI %Kik
Ko BIMIFII W 1.
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Table 1 Primer sequences

R 3 (5°-3)
miR-1249-5p  F: AGGGAGGGGATGGGCC
R: AGTGCAGGGTCCGAGGTATT
U6 F: GAAGATTTAGCATGGCCCCTGA
R: CAGTGCAGGGTCCGAGGT

SLC4A41 F: CTGTGCTGTGGGTGGTGAAGTC
R: GGAGGATGAGACGACGGAGAGG
NF-xB F: AGGCTCCTGTGCGTGTCTCC
R: TCGTCTGTATCTGGCAGGTACTGG
ITNF-a F: GGTGTTGCCTGCTGCCTTCC

R: GTTCTGAAGAGGTGAGTGGCTGTC
1L-6 F: CTGGCGGAGGAGGTGCTCTC
R: GGAGGAAGGAGAAGAGGCTGAGG

IL-1B F: GGTGTTGCCTGCTGCCTTCC

R: GTTCTGAAGAGGTGAGTGGCTGTC
IL-10 F: AGAGAAGCATGGCCCAGAAATCAAG

R: CTTCACCTGCTCCACTGCCTTG
TGF-p1 F: GGCTACTGCCGCTTCTGCTC

R: CCAGCTCCATGTCGATGGTCTTG
GAPDH F: AGCTCGCTGTGAGCTGCTGAC

R: TGTACACATGTATTCACGTCTG

2.9 Western blotting #| E Ik4fAE SLC4A1. NF-
kB. IL-6. IL-1p #1 TNF-0 EHXIA

Fe €277 TR 5 FGR M, UscHE A 4L g
Jf1, B RIPA R4 ECE T H, H BCA &
R AW, SiREEEAERE 10% T
Tt SRR RN - SR TN MG B & Bt i vk, % %2 PVDF JiE,
F 1 XTBST ¥, A 5%A4 MG A& A, 37 CH
i1 2h, H IXTBST %k, MA—#, 4 CHEL
&, F IXTBST ¥elk, A —$, =EEME 2 he
ECL {252t 5 K A5 R AR I 73 B



* 2836 «

FEH 2023FE58 H£54% B 9W  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 9

2.10 SRAZHAEARNE MR M1/M2 5538

F 9277 TR 5 iRAC YR M, Uk & L
i, FTFA R PBS 1E VG 2 3, &AL 5X 1064~ /mL
0200 BB, SR FH It X S A i g 4 . M 1/MI2
Gt
211 GtESH

1z H SPSS 21.0 itk kA7 A B, 1t E
TR IO AT A IR, J7 2255, AX £ S RIR,
PRI EL R AT RE AR ¢ 4G50, 4RItk
One-way ANOVA 15 .

3 4R
31 MREBEAHZEAMIBEX IS LK MEME
AL

Wk 2 Fron, SR, 80%. 40%KRA A1
Him e ZmyE TG, i b 5 4 s 1 45 5 2 B
(P<<0.05+ 0.01), 20%- 10%#)-5 24 I3 2%t fid 1 iz
1 it ¥55 4 TG B SR RS

*® 2 MEAHZSHMEIESEM ERMEEENER
(Xts,n=5)

Table 2 Effect of serum containing Maxing Shigan

32 WREAHASHMBES 1AV BEEAAh R4
B & 14 B 2

W 3 Fros, SR, R R am
M PE 2 T (P<<0.001); SR HLES, 10%.
20%- 40% 75 24 L35 244 M vi% 1 B S 389 - (P<<0.05+
0.01. 0.001), 80%I1) % 24 MiF I 4H Mg sE . 256
PLE 2 ANseat ek B, R H 20%F1 10% 55 24 i 3k
17 Ja 855 .
33 IheetESNAEE

A8 FH K ORI R 73 BT AR 2 SN KN,
W 1R, SNBE RN —, RiEEIA 50~100
nm, 2R . BCA 7355 % 2 Th A M A iis A s B
RS TR, 4R WE 2, RUPARFTHRHE &R
SFLIA I IAMA ) 43k, P LG S5 58 1 SR (A4
R &1 A ¥ 5 240 o

R 3 MEAHAZSHMBEX 1AV REHAG LR MAREYE
BUEZIR (X +s,n=5)

Table 3
Decoction on activity of IAV infected lung epithelial cells
(Xxs,n=5)

Effect of serum containing Maxing Shigan

4 A vz JBF /0 v 3%% /0,
Decoction on activity of normal lung epithelial cells (X + s, A3 WRIE/% 4 {8 AFIR %
-5 Xof HEt — 0.69+0.03 —
"= i — 0.600.03""* —
45 K% AfH /% YL 10 0.68+0.03" 13.4240.12
pagis — 2.434+0.05 — 20 0.66+0.02% 16.50£0.07
Y 10 2.3610.08 2.881+0.03 40 0.64 10.04% 20.83+0.09
20 2.334+0.05 4.071+0.03 80 0.57+0.03 4.80+0.07
40 2.28£0.04' 5.89£0.03 XML TP<0001: SHIMALE P<0.05 #P<
LXTRALEE: "P<0.05 “P<0.01 P <0.001 vs control group; *P<0.05 #P<0.01 *P<0.001 vs
"P<0.05 "P<0.01 vs control group model group
of i it} |\ 10% 8 L
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Fig. 1 Functional exosome particle size detection



FEH 2023FE58 H£54% B 9W  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 9 - 2837 -

2.0+
O
.fn 1.5
E
1.0
&
'£
o 0.5
sl
PG} 0 -

MR OB 10%  20% HEbE

& 24 L3
E2 DIREMESMNBERERRE (xts,n=4)
Fig. 2 Total protein concentration of functional exosomes

(Xts,n=4)
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Fig. 3 miR-1249-5p gene expression in functional exosomes
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K F#EF EVs-HD fll EVs-0OS 4H.
3.6 IHREMINHAIT ERELRAR SLC441. NF-kB-.
IL-6 IL-1f8 1 TNF-a mRNA FiEHIEN0

W 5 s, 5 EVs-Con ZHELHE, EVs-Model

2.0 -
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S 1.0
i}g " 4 3 EVs-HD
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Z 0.
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0 - T T T
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#p<0.01 #P<0.001 vs EVs-Model group, same as below figures
E 4 IheEMIMDIAIT ERELER miR-1249-5p BFEFRIKHIF
Ml (X+s,n=4)
Fig. 4 Effect of functional exosomes on miR-1249-5p gene

expression in macrophages (X +s,n=4)
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Fig. 6 Effect of functional exosomes on SLC4A1, NF-kB, IL-6, IL-1$ and TNF-a protein expressions in macrophages (X + s,

n=4)

EVs-Con EVs-Model

APC-A: CD206

EVs-LD

EVs-HD EVs-OS

PE-Cy7-A: CD86

20 %

. EVs-Con
Lo 15 ooy B8 EVs-Model
S = = EVs-LD
) ‘ﬂ_ 10 =3 EVs-HD
§ = D EVs-0S
g 5
o B

7 TheEMsNAXT ERELRE M1/M2 REMRILAZE (X+s,n=3)
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