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Effect of Forsythiae Fructus extract on damage of alveolar epithelial cells
infected by Streptococcus pneumoniae by regulating miR-223-3p
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Abstract: Objective To explore the effect of Lianqiao (Forsythiae Fructus) extract on injury of alveolar epithelial cells A549 infected
by Streptococcus pneumoniae and its possible mechanism. Methods  Streprococcus pneumoniae was used to infect alveolar epithelial
cells A549 to establish a cell injury model, and different doses of Forsythiae Fructus extract were used to treat the cells. Micro RNA-
223-3p (miR-223-3p) specific oligonucleotide inhibitor (anti-miR-223-3p) and its negative control sequence (anti-miR-NC) were
respectively transfected into A549 cells and cultured with Streptococcus pneumoniae. After miR-223-3p oligonucleotide mimics (miR-

223-3p mimics) was transfected into A549 cells, the cells were treated with Forsythiae Fructus extract, and then the cells were cultured
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with Streptococcus pneumoniae. MTT and flow cytometry were used to detect cell proliferation and apoptosis. ELISA method was
used to detect the levels of interleukin-6 (IL-6), interferon y (INF-y), tumor necrosis factor-a (TNF-a)) and IL-10. qRT-PCR method
was used to detect the expression of miR-223-3p. Western blotting method was used to detect the expression of cleaved Caspase-3
protein. Results Forsythiae Fructus extract could enhance the viability of A549 cells infected by Streptococcus pneumoniae in a
dose-dependent manner (P < 0.05), and could increase the level of IL-10 (P < 0.05), but could reduce the apoptosis rate and the protein
level of cleaved Caspase3 (P < 0.05), it could also reduce the expression of miR-223-3p and the levels of IL-6, INF-y, TNF-a (P <
0.05). After transfection with anti-miR-223-3p, the viability and IL-10 levels of A549 cells infected by Streptococcus pneumoniae were
increased (P < 0.05), while the apoptosis rate and the protein level of cleaved Caspase-3 were decreased (P < 0.05), and the levels of
IL-6, INF-y, TNF-a were decreased (P < 0.05). Transfection of miR-223-3p mimics could reverse the effects of Forsythiae Fructus
extract on the proliferation, apoptosis and inflammation of A549 cells infected with Streptococcus pneumoniae. Conclusion

Forsythiae Fructus extract may promote cell proliferation and inhibit cell apoptosis and inflammation by inhibiting the expression of

miR-223-3p, thereby reducing the damage of alveolar epithelial cells infected by Streptococcus pneumoniae.
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IPIRA), WYL 10 min, T 1 h N _EAL (FACS
Calibur JAARAO FMIAHHL P T3
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1 FEREVIXT AS49 HARATHN cleaved Caspase-3 & E /KT HIFIT
Fig.1 Effects of Forsythiae Fructus extract on apoptosis and cleaved Caspase-3 protein levels of A549 cells

IR A% A549 (RBSEMEFE TR cleaved Caspase-3 EEKEMEME (x5, n=9)

Table 1 Effects of Forsythiae Fructus extract on cell activity, apoptosis and cleaved Caspase-3 protein levels of A549 cells

(xts, n=9)

2H 5 7 2/(ug-mL™") A1fE TATI /% cleaved Caspase-3 FiAH
payi - 1.07£0.05 8.09£0.30 0.16%0.01
T — 0.37+0.02° 24.0140.922 0.65+0.04
HEXRIR Y 3 0.50+0.03> 20.9140.61° 0.50+0.04°
6 0.67+0.03b 17.5140.44% 0.34+0.03b
12 0.96+0.05bd 11.48£0.34bd 0.23+0.01b<d
LR 12 0.99 +0.06" 11.1240.31bd 0.21£0.01b

Syt tbag: 2P<<0.05; SRR YP<<0.05; SEMRI 3 pgmL 4L cP<<0.05; SiERRIA 6 ng-mL ! A HE: 4P<<0.05,

F2.3H

2P < .05 vs control group; ®P < 0.05 vs model group; °P < 0.05 vs 3 pg-mL"! Forsythiae Fructus extract group; 9P < 0.05 vs 6 pg'-mL"! Forsythiae Fructus
extract group, same as tables 2 and 3

2.2 EFBIRENAIRT B 2 SETK B A AS49 AR
RAEE FHIFZ M
ExtIE A LR, IR IL-6. INF-y. TNF-o f¥)

HKEFE (P<0.05), TL-10 FIACERE (P<<0.05);
AR b, AR A A 4 IL-6. INF-y.
TNF-a BI7KFEFEL (P<0.05), IL-10 BI/KFEF&E
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(P<0.05), HAFIFEAIN i 2 R A gt 2 X
(P<<0.05), kR EFH5IEMIZEY) 12 pg/mL 41
Fbr b E R TGRS R 2.
2.3 FEBIREIXT Bl A HERK R B AS49 ZRAE
miR-223-3p FIEHIFZNT

xR b, BRI YN miR-223-3p K

RIEEWETE (P<0.05); SEAMALLE, &
TR £ B miR-223-3p MR IEE W T &
ik (P<<0.05), HAFNEHN L ZERE S
FE X (P<0.05), kR~ A5 %M e Y
12 pg/mL A& IR ZER LG %2, W
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Table 2 Effects of Forsythiae Fructus extract on levels of IL-6, INF-y, TNF-0 and IL-10 in A549 cells (x £ s, n=9)

INF-y/(pg-mL™")

TNF-o/(pg-mL™)

IL-10/(pg-mL™")

20531 (ug},juni/") IL-6/(pg-mL™")
i HE - 113.89+6.64
T - 562.66+21.62°
NI 426.46+19.26
265.74 - 14.48%
12 142.78 £11.61d
KRR 12 131.58+11.98b<

68.721£6.99
420.46 +57.60°
312.75429.22°
204.12+13.12%
116.23 £8.02b<d

98.52+7.35b

129.49£13.02
493.74+23.40°
400.81+16.98°
291.21420.69%
157.12414.22bd
142.68 +12.46

343.16+22.84
48.72+4.30*
83.69+7.78°
170.96+12.51%
271.94419.36>d
281.42+16.85%

2.4 HI%] miR-223-3p FRIEXT R 5 HE BRI R AY
A549 YHRERIARRRE M. AR cleaved Caspase-3
EEMIAEEFKFRF

ERAIH . anti-miR-NC ZH L%, anti-miR-
223-3p HAfiE 717t (P<0.05), 41 A& T %Al
T3 ERBREVIXT AS49 LHAEH miR-223-3p FRikEHIFN
(xxs, n=9)
Table 3 Effects of Forsythiae Fructus extract on miR-223-
3p expression in AS49 cells (x £ s, n=9)

415 FE/(ugmL™)  miR-223-3p X RIEE
ot IR - 1.0040.00
B - 421£0.120
R 3 3.5040.09"
6 2.91£0.12%
12 1.6740.07
LA 12 1.61£0.06>4

cleaved Caspase-3 & H7KFH 2 [#{ik (P<<0.05), IL-
6. INF-y. TNF-a 7K FHEFEC (P<0.05), IL-10
K BT (P<0.05), WHE 2 fi 4.
2.5 WRIEX miR-223-3p IHEMRZIWMER TR
SEBKER R AS49 ZAARAY4HRESEMEAA T X cleaved
Caspase-3 ZZHKFEHIFM
BRI L, miR-223-3p 4140 ff i /7 0
FRA% (P<<0.05), #HP¥E 1% F1 cleaved Caspase-
3 EAKTFHETE (P<0.05); SEMIEHIY
12 pg/mL A EL#EE, &MY+ miR-223-3p 4l
9 35 7 W S PR (P<<0.05), 4 i T2 R A
cleaved Caspase-3 £ [ /KF- B B+ & (P<0.05),
DL 3 FER s,
2.6 IFTIE miR-223-3p FHEMREIER TR
HETRFRRAY AS49 HRE KAEE FHIS M
BRI UG, miR-223-3p 240 IL-6. INF-y.

2§ miR-223-3p FTIEFT A549 HFUET-X cleaved Caspase-3 ERFKIAZE RN
Fig.2 Effects of inhibition of miR-223-3p expression on apoptosis and cleaved Caspase-3 protein expression of A549 cell



* 7566 ¢

FER 2021128 H£52% H 24 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 24

=4 {0 miR-223-3p FRiLFT A549 APEEME. JAT-K cleaved Caspase-3 EHRIAEM IL-61 INF-y. TNF-o. IL-10 7K

B (x+s, n=9)

Table 4 Effects of inhibition of miR-223-3p expression on activity, apoptosis, cleaved Caspase-3 protein expression and IL-6,

INF-y, TNF-a, IL-10 levels of A549 cell (x £ 5, n=9)

ay " el INFypenl) TNPaenl) ILI0GemlY) Al ErEm o e
e ik
P 1.00£0.00 5652742333  419.18%60.52 495.72+29.83 49.06+4.34 0.38+0.02 23.91+1.06 0.6610.04
anti-miR-NC 0.99+0.03 566.26+26.81  418.08+60.74 494.41£30.56 49.23+4.50 0.37£0.03 2401+1.12 0.6510.04
anti-miR-223-3p 0.22£0.01%  118.45£8.04% 79.1749.16%  136.33£10.05%  312.87+18.05  1.0010.04% 9261025  0.17£0.012

HRAA S 2P<0.05; 5 anti-miR-NC 410 P<<0.05
2P < 0.05 vs model group; °P < 0.05 vs anti-miR-NC group

3 JTRIE miR-223-3p BEEEBIZ BT A549 APAT- K cleaved Caspase-3 EHKFHI{ER

Fig. 3 Reversed effects of over expression of miR-223-3p for Forsythiae Fructus extract on apoptosis and cleaved Caspase-3

protein levels of A549 cells

F= 5 IFRiL miR-223-3p WETEBIREIFT A549 AAREM. AT cleaved Caspase-3 EHKFHMER (Xx£s, n=9)

Table 5 Reversed effects of over expression of miR-223-3p for Forsythiae Fructus extract on activity, apoptosis and cleaved

Caspase-3 protein levels of AS49 cells (x+s, n=9)

S miR-223-3p s cleaved Caspase-
21 5 FHE R AfH TTZ /% 3 Rkt
T - 1.0040.00 0.38+0.03 24.09+0.90 0.66+0.05
miR-223-3p 0.5 pmol-mL"! 3.51+0.142 025+0.012  32.23+1.220 0.89+0.082
TR 12 ug-mL™! 0.4440.04 0.9440.08 11.53+£0.412 0.23+0.02°
IR+ miR-223-3p 12 ugrmL'+0.5 pmol-mL™!  0.87+0.06° 0.49+0.04>  21.98+0.74" 0.5440.04°

ERERA R *P<0.05; HiEMBEEY) 12 pg-mL™ A LLEL: PP<<0.05, £ 6 [
2P < 0.05 vs model group; P < 0.05 vs 12 ug-mL™" Forsythiae Fructus extract group, same as table 6

TNF-a HI7KFTHE (P<<0.05), IL-10 7K &A%
(P<<0.05); S5 HY 12 ng/mL A LLEE,
FEE +miR-223-3p 41 IL-6. INF-y. TNF-a [7K
FIHE (P<<0.05), IL-10 K FRE% (P<0.05),
W 6.
3 TWig

IS 9 7 TR T s ¢ S5 WA 3R AR T 24 1 T B
RIEITROR, Rt A BEER T8 S0m L] 1 R 58 45 1)
B, BRI T FE S0 ML 1] S B R 284 2540 R it e L
miRNA 7/ b 5z 40 B g ek e, F vl

VAT A G TE SR TS A AT A S SR KA
KEIEFEL- 1, {H miRNA J& 75 7] 1E N b 2536 97 il 46
BEBR TR T 28 I AEBE s v 7R — 2P IR T .
HERRRY R AR BRI, TR TR
T LB BRI 28 021, R ER B = B R TR I Ry
EFABETT A, FERTINE] RPN IE bR AR 2R
NS, AT A R, il 2% B BRI G e
F SRR JI BRI, T R B e 0% LRI AR DG 1Y)
77 IGRAME T, $E~ i g U n] (i ik il 2
BRTA B (1)t L B2 41 B K45 -« Caspase-3 & 41 i 1
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R 6 TRIX miR-223-3p FEEEBIREINT A549 AR IL-6. INF-y. TNF-a. IL-10 KPRISNE (Xx£s, n=9)
Table 6 Reversed effects of over expression of miR-223-3p for Forsythiae Fructus extract on levels of I1L-6, INF-y, TNF-a and

IL-10in AS49 cells (x s, n=9)

ikl & IL-6/(pg'mL™") INF-y/(pgmL™")  TNF-o/(pg-mL™")  IL-10/(pg-mL™")
bl - 567.61+22.19 423.65+2736  495.08+34.66 48.15+4.45
miR-223-3p 0.5 umol-mL ! 847.28+38.22 704.39+25.71*  777.04+45.92 14.31+0.922
LB LEIL) 12 pg-mL! 142.98+11.972 118.57+12.97*  15847+14.71*  275.62+22.49?
BRI +miR-223-3p 12 pugmL'4-0.5 pmol-mL™  496.58 +16.02° 339.62+15.12°  415.20%24.40° 60.87+7.61°

THATH T, HAHEE J5 AT TR cleaved Caspase-3,
BB 204 R TS R oK, WA EE Rk
B IR v b R 4H B R T2 3% A1 cleaved Caspase-3
A KT, TR SR B T AR i 1 T A
cleaved Caspase-3 dH/KF, H BTN, fin
SRR SR EUP T A0 il 8 B T R R A S L R 2
412, IL-6. INF-y. TNF-o J& T{ERH T, HAlH
XA AR DIRE, AN LA R G 28 BEBR B I
BV is 1k, JFr 774 IL-6. INF-y. TNF-o £
R T, EAENEOE p38 L2 R R
(mitogen activated protein kinase, MAPK) {55 5 il i
I I i i b S AN AR A i IL-10 J& T HTR
PR, it il 28 B R T R I AT AE G TL-10 FR7K
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