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Effects of peiminine B on Streptococcus pneumoniae-induced alveolar epithelial cell injury and its
mechanism

ZHANG Rui', LI Cuihong', WANG Yougqin', GUAN Junyan’[1. Dept. of Pediatrics, Suizhou Hospital Affiliated
to Hubei Medical College (Suizhou Central Hospital) , Hubei Suizhou 441300, China; 2. Dept. of Pediatrics,
Xiangyang Central Hospital Affiliated to Hubei University of Arts and Sciences, Hubei Xiangyang 441021,
China]

ABSTRACT OBJECTIVE To investigate the effects of peiminine B (PEI) on Streptococcus pneumoniae (SP)-induced alveolar
epithelial cell injury by regulating the Ras-related C3 botulinum toxin substrate 1 in nucleus accumbens (Racl)/protein kinase B
(Akt)/nuclear factor kB (NF-«kB) signaling pathway. METHODS Human alveolar epithelial cells (HPAEpiC) were taken and
randomly divided into the Control group, SP group (1X10° cfu/mL SP bacterial solution), low-, medium-, and high-concentration
PEI groups (1X10° cfu/mL SP bacterial solution+0.05, 0.10, 0.20 mmol/L PEI), and high-concentration PEI+Akt activator group
(P-H+SC79 group, 1X10° cfu/mL SP bacterial solution+0.20 mmol/L PEI+10 wmol/L SC79). Except for the Control group, the
other groups of cells were treated with SP bacterial solution and/or corresponding drug solution. After 24 h of treatment, the levels
of inflammatory factors (interleukin-6, -18, -1B) in the supernatant solution, the contents of oxidative stress indexes [lactate
dehydrogenase (LDH) , reactive oxygen species (ROS) and superoxide dismutase (SOD)], apoptosis rate, as well as the
expressions of proliferation/apoptosis-related proteins [cyclin-dependent kinase 1 (CDK1), B cell lymphoma-2 related X protein
(Bax)] and pathway-related proteins (Racl, Akt, phosphorylated Akt, NF-kB and phosphorylated NF-kB) were detected in each
group. RESULTS Compared with the Control group, the levels of inflammatory factors in supernatant solution, LDH and ROS
contents, apoptosis rate, the protein expressions of Bax and
A BETE Wb 48 T A4 4 B Z= B F 32 305 H (No. WI2019- Racl and the phosphorylation levels of Akt and NF-kB in the
ABO008)
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SP group were significantly increased or up-regulated, while

SOD content and the protein expression of CDKI1 were
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were significantly improved in a concentration-dependent manner (P<<0.05). SC79 could significantly reverse the improvement

effect of the high concentration of PEI (P<<0.05). CONCLUSIONS PEI can alleviate SP-induced inflammation and oxidative stress

damage of alveolar epithelial cells and inhibit apoptosis, which may be achieved by inhibiting Rac1/Akt/NF-«kB signaling pathway.

KEYWORDS peiminine B; Streptococcus pneumoniae; alveolar epithelial cells; Racl/Akt/NF-«kB signaling pathway
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6,1L-6) IL-18  IL-1{ i} 5 £ 2 W B Il 7 (ELISA) 125
& (4543924 EH0201 . AQ-H0205-B . EH0185) 24114 [
ROE R A B A BR 2 | 5 LA I S0 (lactate dehy-
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HEGCIEE 30 min, B0 YA ANAE, H PBS Uk 2 K5 &
B (P I Bl O % 45 2L 40 I ) 7 Ol A A A B O
Image J 444 A Fe 5@ St o B, FH DL 7R 40 il rf ROS
i,

24  HFAT R

K AL TEAGIN - BOWHER A 4 917 HPAEpiC 21 i1,
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T4 CFFE B VRS , AR 4t (B B LU 5
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(2R 7K FEH #R Akt \NF-kB 25 (H R LK .
2.6 FitFEH*

K FH SPSS 25.0 X B AT Ge i1 hr . S5k
PEXILL X + 5 Fon , Z A1) LR FHERL R R 07 25 0 #r,
— W HL R SNK-g K 56, RS 7K E =0.05.,

3 H#R
3.1 PEIXtSP 5 H) HPAEpiC 48ha L i%
FHIZ M

5 Control 20 %%, SP ZH 40 g [ %5 %+ 1L-6 . IL-8 .
IL-1B K3 18 3 74w (P<<0.05) 5 5 SP 41 [ #% , P-L . P-
M . P-H ZH 2 ifd |- 3% W 7 TIL-6  IL-8  IL-1B 7K -1 i 3
1%, HL 5 o B ARl 1 (P<<0.05) ; 5 P-H 41 L4, P-H+
SCT9 4141 b3 1L-6 . IL-8 | IL-1B /K-35 i 2 T

i R E

(P<<0.05), Z53RWLE 1L,

F1 SEMMEFERPRERTFILE (s, n=6,
pg/mL)

Eibl 1L-6 18 11

Control 41 4951051
SP4l 53.6815.59°
P-LA B311476
P-M#4 29.38£3.05%
P-HAl 18.73 191" 1423157 33.624347¢
P-H+SC794 35421337 25.0812.63° 52.9515.38°

a: 5 Control4] L4, P<<0.05;b: 5 SP4 b4, P<<0.05;c: 5P-L4
He#, P<<0.05;d: 5P-MZH [b45, P<<0.05;¢: 5P-H4H H#¢ , P<<0.05,

0.96£0.09
38.16£3.95
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2046231

4142045
76.98£7.75¢
05.3416.61°
45941478
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3.2 PEIX} SPi% S HPAEpIC 4 i & 1L RN s R 89
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5 Control 41 %5, SP 41 4 it SOD & & i 3 P&,
LDH . ROS & 4 i & 7+ 5 (P<<0.05) ; 5 SP 41 Lh %, P-
L.P-M.P-H ZH 4 ifd SOD % 5 il % 7t % , LDH .ROS &%
)RR, H SR A (P<<0.05) 5 5 P-HEAH L
#, P-H+SC79 21 4 i SOD 7 it i R Ik, LDH .ROS 7%
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Control 4504461 4524459 20641258
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3.2,

3 HRAMMBATEMNGHEBATHEHXERRIEKTE
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413 JAT2 /9 CDK1 Bax
Control 4] 236025 LI3£0.11 02302
Sl 38.64£3.96° 026002 10420101
P-LA 347359 041£0.04 081£0.08°
P-M4 24254264 0.69+0.06 062£0.06*
P-H 18724196 0.87+0.08 035£0,03
P-H+SCT94 28131285 0.54£005° 0.74£0.07

a: 5 Control4H L %5, P<<0.05;b: 5SP4H 4, P<<0.05;c: 5P-LZH
3%, P<<0.05;d: 5P-MZH [1#%, P<<0.05;¢: 5P-H4 [L#% , P<<0.05,

10" 10" q

10 10
& 10° = 10°
10'4 10' 4
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Annexin V-FITC Annexin V-FITC
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e 3 3 P8
10° T T T T 10° T T T
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10° Ty T 10° o
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Annexin V-FITC Annexin V-FITC
E.P-HZ4l F. P-H+SC79 41

El2 PEIX}SPiESAIHPAEpiC ARAT MmN E

5 Control 41 b5, SP 40 41 ffd 7 CDK1 8 [ 19 35
3T, Bax 25 128 W3 1R (P<<0.05) ;5 SP4
H#¢, P-L . P-M | P-H 40 4fi g 1 CDK 1 &5 1 9 3Rk 1 I 3%
19, Bax 8 (A9 I8 1 1 2R 0, LS Ak R A0
(P<<0.05) ;5 P-H 41 He#s¢ , P-H+SC79 ZH 4 ity 7 CDK 1 £
ARk 0 2 T, Bax W Rk i F L (P<
0.05). A5 UWFE3 &3,
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Bax e N SR e e geae 20 KDa
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1 :Control4l; Il : SP4L; T : P-L41; IV :P-M#1; V : P-H4L; VI : P-H+
SC794H
3 PEIX}SPi%SH) HPAEpIC ZARIEsE/ AT HHXE

BRI ik E

3.4 PEIXfSPiESH HPAEpIC AKX ELR
XHF 0

5 Control 41 Fb#2 , SP 41 4l g H Racl & FH 1 FR A1
Akt NF-«B & H B R LK T3 2 BRI & (P<
0.05) ; 5 SP 4H [t %%, P-L . P-M . P-H 4 4 Jffd '} Racl &
[ 3K5 Fll Akt \NF-«B 25 [ OB BR Ak 7K 734 g 25 R sl
FAAG L HLS e B AR (P<<0.05) 3 5 P-H 4 b &5, P-H+
SCT79 ZH 4 i rh Racl £ 149 15 Fll Akt NF-kB &5 1198
B2 Ak K 7 34 18 2 B BT i (P<<0.05) o 5 R L3R
4. Fl4,
x4 BAMPRPEEREXEAREKELE (x5,

n=~6)

413 Racl p-Aky/Akt p-NE-kB/NF-kB
Control 4] 0334003 0284002 0214002
Spél 1.06+0.10° 090+0.09° 085+ 0.8
P-L4 086+0.08" 072007 065£0.06°
P-M#] 0.65%0.06" 054005 0441004
P-HA 0424004 0384003 0274002
P-H+SCT94 0714007 0.63+0.06° 0.54£0.05¢

a: 5 Control 4 A%, P<<0.053b: 5 SP4H [, P<0.05;¢: 5 P-L4
HeAE, P<0.05;d: 5P-MALLLEL, P<0.05;¢: 5P-HAL L, P<0.05.

Ricl w— - ——— D

DA — - — — —— D

N —-—————

P-NF-KB  s— - S a— e o (9 kDa

NEAB M . . D0

pacin D D GEED GEB SES SR (2D
I i i v v Vi
I :Control2H ; Il :SPZH; Il :P-LZH; IV :P-M&H; V . P-HZH ; VI . P-H+
SC7941.,
4 PEIX}SPiE S HPAEpIC AREKIEXERR
15520 Y BR ik
4 itig
SP 2 — P > FCRH B0 I , 5 7E S 5N S
FERH, AT RN TA PR 4 . SPAE B Rl Py s AL K
EAFEN LS RIE DR N AR R 1 2 B
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B R AT ZOIF30E b B 40 598 RE KN Y fig
R At 96 7 4 1 A S5 B, {3 A 4 1) ELAAR AL T
Y, M AL E A A, A0 VE IR BRI AR A2
B BL TR 25 W T 250k B 52 , DR I 3R 202 % SP
PRIl PR PR TR

WEFEHg  , RAE H 56 TNF-o  IL-18  IL-6 55,
o TNF-o IL- 13 AT 755 i v Pt 240 i 25 AR 02 F A0 4
IL-6 75 PN A FLA 2 05 R A B . R A R A o]
25| BRI G S A I 5 240 3 T L I
77 A DA IL-18 AR SAE A, e & H LA R AE
i VAR 1 T T N = 2 S W V[ N S S
N 4rFJE ROS, 3 FE ) ROS B R 47 & A AL N i, AT
i — 2 G50 JRAE S FIRE PR R, AT
HALHRG" . ABTREE R o, 2 SPiERE, 41
T W IL-6 \IL-8 . IL-1B . LDH /K “F-/5 & Fl 40 it v ROS
% Control 41 i 3 FH 5, L ¥E W H SOD & & &
Control ZH ik Z P45 , Ui SP AT $:8L AEC Hi L ROS i &
TR 5 AE PR 23 WA o, DA T 5 | 2 9 s I AL Ak
N AR

PRAC 2y P20 5T 2 IH , PELELA B0  H R AT e
ARG R VTR SN LI, PELRRAS 3 1l 42
A AT (4 TNF-ou IL-6 F1TL-1R) A 435 , B 4 4 7
(G IL-10) By 3A , JFAM I AR 22085 5 10 2 A T 1y 7™
A s[RI, PELAS AT #0 A549 40 i TL-8 A4 =4, I ml 41l
il NF-kB {5538 [ 300G 08/ IR 28752 0 Akt 2 M
FIBEER AL, RBP4 Bon , K o R R BE Y PEL
Ab 38 SP 7553 1Y) HPAEpiC 4 i J5 , 4 A it i T~ 5 34 bk 2%
FAAIG, 3 FE AH OG5 11 CDK A 308 i 38 B, R T 6
5 11 Bax [ 3634 B % T 1H, SOD & i i % 7= , ROS Fll
LDH & ) i 3 %A%, IL-6  IL-8 . IL- 1B 43 34 5 2 i
b H IR E S R B AR L 1568 PEL T i AEC J4]
T, BEARIL A ACF , W A L 4, 9120 RS T
PEI LR S bt S ALV A EH

F 2 K IR, H Racl/Akt/NF-kB {5 538 % ] Jai 42
PRI SN A AR A , 24 T A B 2 A BRL A i
P, NF-kB & F Akt 8 [ i A9 82 RAE (S 538
%, HA I 5 AT I E LA SRR SN, 5 2P ST TR
g (AN 2 SREME A FLAR 92 46 ) I & Ak % e % VI
K5 A NF-kB 80 AT 2 i R B i ek , G046 %
JiE A F (TNF-o [ IL-1B IL-6) FMIE % 25 I il , 390 il NF-xB
0 TR A 2 A R 0% A 0 9 R i R g TS A A
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