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Effect of tanshinone II s regulation of NF-kB signaling pathway on inflammatory
factors and apoptosis in rats with acute respiratory failure
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Abstract: Objective To evaluate the protective effect of tanshinone II o on acute respiratory failure (ARDS) rat model and analyze
the molecular mechanism of its protective effect through the NF-«xB signaling pathway. Methods An ARDS rat model was established
using lipopolysaccharide (LPS) induction. 72 SPF grade animals were randomly divided into control group, model group,
dexamethasone group, and low, medium, and high (5, 10, and 20 mg/kg) dose groups of tanshinone II 4, with 12 rats in each group.
The evaluation indicators include lung tissue wet/dry weight ratio, lung tissue pathological score, serum inflammatory factor levels
(TNF-a, IL-6, IL-1pB), bronchoalveolar lavage fluid (BALF) cell count and classification, expression of NF-kB signaling pathway
related proteins (p-IkBa, p65,NF-kB DNA binding activity), lung tissue antioxidant indicators (SOD, MDA), and lung tissue cell
apoptosis related proteins (Bax Bcl-2, cleaved Caspase-3). Results Compared with the model group, wet/dry weight ratio of lung
tissue, pathological score, TNF-a, IL-6, IL-1p, the total cell count and neutrophil ratio, p-IkBo/IxBa, p65/B-actin, NF-kB DNA binding
activity, MDA, Bax/Bcl-2, and the expression of cleaved Caspase-3 in the dexamethasone group and the low, medium, and high dose
groups of tanshinone Il A were decreased significantly (P < 0.05, 0.01), while SOD activity was increased significantly (P < 0.05).
Conclusion Tanshinone Il a exerts significant anti-inflammatory, antioxidant, and anti-apoptotic effects by regulating the NF-xB
signaling pathway, and has a significant protective effect on ARDS rat models.
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1 HEMBELE/TFREL (X£s, n=12)
Fig. 1 Wet/dry weight ratio of lung tissue in each group
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*P < 0.05 vs control group; *P < 0.05 P <0.01 vs model group.
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Fig. 2 Comparison on pathological injury score of lung

tissue in each group (X £s,n=12)
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Fig.3 Pathological injury of lung tissue in each group ( x= s5)
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3.3 MERFEREFKFE

ERIRAAREL, BAIZH KB TNF-o. IL-6+ IL-1PB
KPEIEZETE (P<0.05); SHEAHME, HZE
KAAFIFH S 1T o %7784 TNF-a. 1L-6. IL-1B 7K
PRI A, HARFES 11420 mg/kg 4R
FEE (P<0.05. 0.01), KWFHSEI A BAGHE
MPLRIER, W& 1.

3.4 BALF fit#H5» A

B R b, AR K R BALF 4 g 20
R i LA 2 R (P<<0.05); SARAYZHAH
bb, HZEKFAFIPFSEE 1T A 557 84 BALF &40
FOR PR B LG A5 38 2 2 FEAIG (P<<0.05. 0.01),
HA P2 11220 mg/kg L RCR 5 M 2K A 40 AH
2, ULEAPHZEA 1T A eI/ SOREA IR, WK 2.

Fz1 ZHEETFEEE (X+s, n=12)

Table 1 Comparison on inflammatory factors (X +s,n=12)

2H ) i/ (mgke ™) TNF-o/(pg'mL™") IL-6/(pg'mL™") IL-1B/(pgmL™")
pagi — 15.12+2.05 2136+2.17 10.24+1.59
iRt — 122.67+10.43 181.234+15.76" 104.64+8.21"
KA 2 31.63+5.21% 4529+4.23" 25.35+3.56
FHZ L A 5 50.51+7.44* 75.64+8.58" 4532+6.12%
10 38.27+6.78* 55.79+7.91% 35.68+5.02"
20 32.33+4.05 46.43+6.42% 26.95+4 .24

LIRS "P<0.05; SRIMALEL: #P<0.05 #P<0.01.
*P < 0.05 vs control group; *P <0.05 *P <0.01 vs model group.

2 BALF @SS (X+s, n=12)
Table 2 BALF cell count and classification (X +s,n=12 )

A FIE/(mgkg™") BATREVX10omL™) HRHER A /%

payict — 0.64+0.12 25.65+7.09
R — 551+0.08°  75.29+8.36"
HbFEOKAA 2 0.93+0.11*  2823+6.11*
FHZHA L A 5 226+0.09*  52.18+5.27*
10 1.17+0.11%  36.09+3.81%
20 0.81+0.10%  29.17+5.32%

EXRALEL: "P<0.05; SHMALE: "P<0.05 #P<0.01.
*P < 0.05 vs control group; "P < 0.05 P <0.01 vs model group.

3.5 NF-xB ESEHBHEXERRIA

X HRAAH L, BEAA p-IkBa/IkBa. p65/B-actin
FINF-xB DNA 45 &g B & T (P<0.05), &
B NF-xB {5 T IEBE0E: SHAAMM, IR

HAFNPFZ 1T A 57724 p-IkBa/IkBa, p65/B-actin Al
NF-kB DNA £ &M i K (P<<0.05. 0.01),
Eox Al NF-«B 5 SR RCR, Hrp P2
11 420 mg/kg HEEEIEH K, S50 LA 4 Figk 3.

e WD — . | 4.1X10°

p-IxkBa

IkBa ~~~~~— 3.6X10%

065 — S — . - | 05710

T S S S S | [

TR mFEKRE 5 10 20
FISE A mgke™")
4 PhtELR NF-«B ESBHBHEXEARIE
Fig. 4 Expression of NF-kB signaling pathway related

B-actin

proteins in lung tissue

*3 AP NF-«B FSBEHEXERRE (X5, n=12)
Table 3 Expression of NF-kB signaling pathway related proteins in lung tissue (X £s,n=12)

2H ) 7 &/(mg-kg™) p-TkBa/IkBa p65/B-actin NF-kB DNA 45 &3 1
xof HE — 0.64+0.12 1.654+0.09 1.01+0.04
FETY — 5.514+0.18" 5.2940.36" 4.234+0.14*
HiFE KA 2 1.33+0.11% 2.53+0.11% 1.73+0.09%
FHS 1T a 5 2.25+0.22% 4.18+0.97* 2.28+0.11*
10 1.474+0.11% 3.09+0.86% 1.91+0.02¢
20 1.36+0.10% 2.23+0.32# 1.79+0.10#

XA "P<0.05; SHRALE: “P<0.05 #P<0.01,
*P < 0.05 vs control group; “P <0.05 *P <0.01 vs model group.
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3.6 FhLELRIMEILIEIR

XA, HA4H SOD i i 2 PR,
MDA /K EETHE (P<0.05); SHALMLIL, H
FERNNLHFIPF S0 11 % 7EL SOD JE M3 B3 T+
=, MDA /KPR EFIL (P<0.05. 0.01), £H
P2 A B A BEWIER, W3R 4.

FT4 WEMIEIRER (X£s, n=12)

Table 4 Comparison on antioxidant index (X £ s,n=12)

Hal FIR/(mgkg")SOD/(U-mL ") MDA/(nmol-mL™)

oyt — 35.21+2.17 2.33+0.11
it — 25.33+1.42° 4.38+0.08"
HbFEOKARS 2 33.51+0.97" 2.46+0.12%
FHSHATL A 5 28.33+1.19* 3.74+0.15*
10 30.05+1.44% 2.65+0.16%
20 33.03+£1.01% 2.49+0.12%

SRR "P<0.05; SRUMALLE: *P<0.05 #P<001,
*P < 0.05 vs control group; *P < 0.05 *P <0.01 vs model group.

3.7 FRLAHBATHEXER

XA, BAAH Bax/Bel-2 {H cleaved
Caspase-3 KA T E T+ 5 (P<0.05); SHAA HLE,
U FERFA LA PL S 11 4 #5772 4] Bax/Bel-2 {E A
cleaved Caspase-3 AR E £k (P<0.05. 0.01),
PURAT R EE, WK 5 ME s,

2.1X10*

Bal o BN —.

Bcl2| Sp e ey e e Gaa 2.6X10*

cleaved Caspase-3 1.7X10*

T B e Ot e s |

XEEOBIR HIEREY S 10 20
FSM I (mgkg™)
&S5 fpATHEXERLR

Fig. 5 Comparison on apoptosis related proteins
x5 HMMPATHXIEALRR (X+s, n=12)
Table5 Comparison on apoptosis related proteins (X £ s,n=12 )

A FHE/(mgkg™)

B-actin

Bax/Bcl-2 cleaved Caspase-3

oyt — 1.0240.05  1.0140.02
et — 2.094+0.07° 3.114+0.07
HbFE KA 2 1.27+0.11*  1.28+0.10%
FFZE 1L a 5 1.60+0.09*  2.15+0.03"
10 1.414+0.104  1.4640.05%
20 1.2940.05% 1.3240.11%#

SRR "P<0.05; HIUBIALLE: *P<0.05 #P<0.01.
*P < 0.05 vs control group; *P < 0.05 *P <0.01 vs model group.

4 e
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Bel-2 H9/D T B R A I AL BRI, 4 3% C 5%
FTHEFR RN+, s Caspase K
N, B CFEABRRE T, AT, AL KRR
JitiZH 2R Bax/Bel-2 {EIF Al cleaved Caspase-3 3
IR HIE N, RN T IR . PEESI 1A B8
g B#{I% Bax/Bel-2 {8, JFR/D cleaved Caspase-3 [
Fik, REYIHEAFARFETIER.
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KR AU, §] Caspase eIk M), BRI AL
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By PUEAL NS RE T & L EHLHIXT ARDS
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