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microRNA-1247 inhibits lipopolysaccharide-induced acute
pneumonia in mice by targeting CCR16

DING Xiuxiu, HUANG Linhui, HUANG Yijiang "
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[ Abstract ) Objective  To explore the mechanism of the inhibitory effect of microRNA ( miR)-1247 on
lipopolysaccharide ( LPS) -induced acute pneumonia. Methods Thirty 8-week-old female BABL/ ¢ mice were randomly
divided into three groups: acute pneumonia model group (6 h), acute pneumonia model group (12 h) and normal group,
with 10 mice in each group. LPS solution (8 mg/kg) was instilled into the mouse trachea of the model group, and the

normal group was instilled an equal volume of physiological saline. Autopsy was performed after anesthesia at 6 h and 12 h
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after LPS modeling. The blood gas from the celiac artery was measured. The dry and wet weight of lung tissue was measured.
qRT-PCR and ELISA were used to detect the expression levels of TNF-a, IL-13 and miR-1247 in the pulmonary tissues.
The levels of CCR16, TLR4, IRAK6, TAK, IKK and NF-kB p52 proteins in the lung tissues of each group were detected
by western blot. Results Compared with the normal group, the PaO,, oxygen index (Pa0,/FiO,) of the model group
mice was decreased, and the dry-wet weight ratio of the lung was significantly increased (P < 0.05). However, the
differences in PaCO, and mRNA expression levels of TNF-o and IL-1B between the two groups were not statistically
significant (P > 0.05). The levels of miR-1247 and CCR16 protein expression in the lung tissues of the model group were
significantly increased at 6 h and 12 h after modeling (P < 0.05). Compared with the normal group, the expression of
TLR4 on the cell surface was significantly lower (P < 0.05). Compared with the normal group, the expressions of IRAK6,
TAK, IKK and transfected nuclear protein NF-kB in the tissues at 6 h and 12 h after modeling were decreased significantly
(P < 0.05).Conclusions

proteins in the LPS-induced acute pneumonia model via chemokine ligand CCR16.

The results of this study show that miR-1247 inhibites the increase of various cytokines and
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Table 1 Primer sequences for qRT-PCR

Primer name

Forward primer

Reverse primer

miR-1247 5’ -ACACTCCAGCTGGGACCCGTCCCGTTCGTCC-3” 5’ -AACGCTTCACGAATTTGCGT-3”
2 TNF-a IL-IB (n=10)
Table 2 Standard curve data of TNF-a and IL-1B proteins
Groups TNF-a( pg/mL) IL-1B (pg/mL)
OD  OD value 4000/3. 7,2000/3. 2 1000/2. 73,500/2. 10, 4000/4. 6,2000/4. 0,1000/3. 53,500/3. 10,

The standard curve

R?>  R? value

250/1.9,125/1.3,62.5/0.75
y=173x*+30x+79. 8
0.9927

250/2.60,125/2.01,62.5/1.45
y=16x2+197x+13
0. 9989
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Table 3 Blood gas and dry matter and wet weight of lung tissues in each mouse group
Groups Pa0(mmHg) — PaCO,(mmHg) Pa0,/Fi0, Dry and wet wei(ght rat/io (W)/D)
Control group 72.21+5.21 37.45+£2.79 460. 73+5. 36 2.13+0.45
(6 h) Model group (6 h) 41.98+3.74" 39.25+1.51 280. 14+3. 15" 3.97+1. 18"
(12 h) Model group (12 h) 36.75+2.86 ™" 40. 84+4. 28 240. 03+4. 65 ™" 4.97+0.28 "
F 15.762 1.522 22.205 13.528
P 0. 003 0.741 0. 002 0. 004
: , " P<0.05,
Note. Compared with the control group, * P<0. 05.
4 (n=10) 5 microRNA-1247  (n=10)

Table 4 Comparison of plasma inflammatory
factors in each group

Table 5 miRNA-1247 levels in lung tissues at

different induction times

Groups TNF-a( pg/mL) IL-1B(pg/mL) Groups Multiple
Control group 99.42+3. 41 78.17+3. 64 Control group 1.00+0. 03
6 h Model group (6 h) 105.39+8.31 85.82+2.95 6 h Model group (6 h) 2.64+0.86™
12 h Model group 12 h  109. 42+6. 21 92.42+3.06 12 h Model group 12 h 4.42+0.73™
F 0.984 1.275 F 12. 301
P 0. 837 0.423 P 0.001

: ,"P <0.05,
Note. Compared with the control group, * P < 0. 05.

, " P<0.05,

Note. Compared with the control group, * P<0. 05.
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| 1) 6h( 8  3).
Table 6 Comparison of expression of autophagic membrane
8 IKK (n=10)

markers in renal tubules of the mice in each group

Table 8 Comparison of the expression of IKK

( ) Protein (gray value) L.
Groups CCR16 TLR4 protein in each group
Control group 0.47+0.02  0.82:0.25 ] IKK ( )
6 h Model group (6 h)  2.67£0.12**  0.68+0.07** Groups IKK (gray value)
12 h Model group (12 h) 3.01+0.16™  0.32+0. 05 ** Control group 1.97+0. 21
F 21. 682 14. 105 6 h Model group (6 h) 1.43£0.25"
P 0. 001 0. 001 12 h Model group(12 h) 1.17£0.13™
: , " P<0.05, F 13.293
Note. Compared with the control group, * P < 0. 05. P 0. 004
buy | A (6h) BRI (12 h) : 7 P<0.05,
Control group ~ Model group (6 h) Model group (12 h) Note. Compared with the control group, * P<0. 05.
- D G R X} 4 BB (6 1) MBI (121h)
Control group Model group (6 h)  Model group (12 h)
Cr—  —— @~ —— TLR4
COIIETN D COmeemd
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1 Western blot CCR16 TLR4

Figure 1 Expression of CCR16 and TLR4 receptor
proteins detected by Western blot

T S -cin

3  Western blot IKK
Figure 3 Expression of IKK protein detected by Western blot

2.7 NF-kB p52
7 IRAK6  TAK (n=10) WB , )
Table 7 Comparison of IRAK6 and TAK protein 6h 12 h
expressions in each grou
D g NF-kB p52 (P<
IRAK6 TAK
Co 0.05) 12 h 6 h ,
Groups .
IRAKG IRAK6 microRNA-1247
(gray value) (gray value)
9 4) .
Control group 1.97+0. 09 0.92+0. 11
6 h Model group (6 h)  1.18+0.08*  0.63=0.04* 9 . NF-«B . .(,l: 10)
12 h Model group (12h)  0.77+0.10 0.47+0. 03 ** Table 9 Comparison of NF-kB protein levels in each group
F 13.760 10. 312 NF-kB ( )
P 0. 001 0. 003 Groups NF-kB ( gray value)
i * P<0.05, Control group 1.94+0. 09
Note. Compared with the control group, * P < 0. 05. 6 h Model group (6 h) 1.05+0.03 ™
pugiicti: ! A (6h) HEIH (12h) 12 h Model group( 12 h) 0.95+0. 04
Control group Model group (6 h) Model group (12 h) F 10. 350
S — e [RAKG P 0. 001
. " P<0.05,
—— TAK Note. Compared with the control group, * P<0. 05.
PufiE: | BIRA 6h)  ARRA (12Dh)
- — — B-actin Control group ~ Model group (6 h) Model group (12 h)

2 Western blot IRAK6  TAK
Figure 2 Expressions of IRAK6 and TAK
proteins detected by Western blot
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4 Western blot
NF-kB p52
Figure 4 NF-kB p52 translocation detected by Western blot
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