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Study on time-effect relationship of impact of Yantiao-Prescription on NF-kB
signaling pathway in rats with acute lung injury induced by sepsis
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Abstract: Objective To verify the effect of Yantiao - Prescription protectingts on rats from sepsis-induced acute lung injury, and to
investigate the time-effect relationship on the main observation indexes activity in NF-kB signaling pathway. Methods Healthy male
SD rats of clean grade were randomly divided into sham operation group, model group, Yantiao-Prescription (crude drug dosage: 9.9
g/kg) group and dexamethasone (0.45 mg/kg) group. All rats were ig once a day for three consecutive days. The sham operation
group and model group were given equal volume of normal saline, and the operation was performed 2 h after the last administration.
Acute lung injury model induced by sepsis was established in rats by CLP. At 4, 6, 8, 10, 12, 18 and 24 h after CLP, 10 rats of each
group were sacrificed and lung tissue and serum samples were collected. The pathological changes of lung tissue were observed by
HE staining and by grading injury degree. The expression of NF-kB/p65 mRNA in lung tissue was detected by real-time PCR. The
levels of NF-«xB, TNF-a, IL-1B, IL-6 and IL-8 in serum were detected by ELISA. Results Compared with the model group, the
scores of lung tissue injury in the Yantiao-prescription group were significantly lower than those in the model group (P < 0.01). The

relative expression of NF-x B/p65 mRNA in lung tissue and serum NF- kB level in both groups were significantly lower than those
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in model group (P <0.01), and higher than that in sham operation group (P <0.01). The relative expression of NF-kB/p65 mRNA in lung

tissue and serum NF-B in Yantiao - Prescription group increased with the prolongation of CLP, and the change was slowed down after

12 h. Atdifferent time points, serum TNF-o, IL-1p, IL-6, IL-8 in Yantiao-Prescription group and dexamethasone group were significantly

lower than those in model group (P < 0.01), and significantly higher than those in sham operation group (P < 0.01); serum TNF-o, IL-1,

IL-6, IL-8 in Yantiao-Prescription group increased with the time after CLP. There was a strong positive correlation between the relative

expression of NF-kB/p65 mRNA and serum levels of NF-xB and proinflammatory factors TNF-o, IL-1p, IL-6 and IL-8. Conclusions

Yantiao-Prescription protects the rats from sepsis-induced acute lung injury by depressing the expression of NF-«kB gene, and then

by down regulating the proinflammatory cytokines activity in the downstream of inflammatory signaling pathway.

Key words: Yantiao-Prescription; acute lung injury; time-effect relationship; nuclear factor-«B; proinflammatory cytokines
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Fig.1 HE staining of lung tissue of rats in each group at
different time

FE PR 4 B T (P<<0.01) ; SRR A He A, R
J7 BB G 1241824 hfili 2H 23453 475 72 5 07 43 35 2
FZRRAL(P<0.01). Z5RIE2.
3.2 Ffi¢H4E NF-kB/p65 mRNA H %t % ik £ F1 055
NF-kB 7K

AN 7] B (8] B Y 41 il 41 4 NF-xB/p65 mRNA
FEXF A B ML NF-xBY B E & TR TARAP<
0.01) 5 % U J7 ZH F1 Hb 2 K A% 2H it 2H 23 NF-«B/p65
mRNA A5t A & | M35 NF-«xB 7K F 3 & K T4
A P<0.0D ;& TRFARHAP<0.0D; RIFTTH
KB 41 21 NF-xB/p65 mRNA #H 4 25 ik & | 1fL i
NF-«xB )i CLP J I [A] i K 230 BT, 12 h
JEAAHALE, R IE 1.2,
3.3 MBERKAELHAEEFKF

AN TR 6] 5 A5 20 2 1L 7 TNF-a IL-1BIL-61L-
S KR H T F ARLL(P<<0.01) 5 AN [A] i [8] #4481
J7 4L RN M ZE K A 21 13 TNF-o IL-1B. IL-6.1L-8 1
B EAR TR (P<0.0D, BEE T RTFRAP<
0.01) ; 48 i J5 41 Ifl i TNF-a IL-1B+ IL-6+ IL-8 fifi



Drug Evaluation Research 5543%&5 1285 202012 8

+ 2413 -

o Hrigehak A
3‘5 ) N
Ak el HET s
99gkg! T
3.0 o
2.5

i KA

g
=}

Rt 4L AR (T R PR P o
o n

o
i

—0.5
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*P<0.05 "P<0.01 vs sham group;*P<0.05 #P<0.01 vs model

group
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Fig.2 Injury degree of lung tissue of rats in each group at
different time
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*1 HAKXRKRERE SMHZE% NF-kB/p65 mRNA 13 Ri% 2 (v+s,n=10)

Table 1 Relative quantitative expression of NF-kB/p65 mRNA in lung tissue of rats in each group at different time

(;is,n=10)
15 =1 NF-kB/p65 mRNA % % ik &
(mgkg D 4h 6h 8h 10h 12h 18h 24 h
TR — 0.60+0.06 0.64+0.04 0.68+0.06 0.73+0.03 0.86+0.08 0.76+0.03 0.70+0.05
ot —  7.74+0517  8.73+£0.737  9.31+0.557  9.60+0.88"  10.53+0.80"  10.58+0.99”  11.46+0.88"
R 9.9 6.88+£0.26™  7.16£1.317%  7.17£0.54™%  7.86£0737%  8.09+0.38%  8.46+1.05"  9.37+0.80"*
HFEKFY  —  4.88+£0.387"  5.74+0.417"  5.90£0.487"  6.76£0.51""  6.79+0.67""  7.08+0.53""  7.94+0.28""

H5HRFARALLLE P<0.01; SHAH LLE - #P<0.01

*P <0.01 vs sham operation group; *P < 0.01 vs model group

*2 HHEABRAEARIE S ME NF-kB 7K E (x+s,n=10)

Table 2 Levels of NF-kB in serum of rats in each group at different time(x+s,n=10)

| &/ NF-«B/(ng-L ")
(mgkg D 4h 6h 8h 10h 12h 18h 24h
BFER —  76.18+6.78 84.99+92.74  92.7446.69  100.84+7.33  115.49+10.41 110.11+11.32  109.38+12.369
R —  418.69+9.41"  461.96£16.65" 499.53+11.31" 509.55+12.15" 561.78+16.20" 613.91+26.44" 660.47+41.68"
KT 9.9  257.14+£14.957293.29+9 84" 293.53+16.01""303.5514.48""'318.51+16.39"349.85+17.49"" 355.11+13.77""
HIEKFA  —  262.62+13.1777290.00+14.42%294.90+11.91"%329.99:22.12"%371.22421.03""378.40+32.09"" 411.41+17.18""

5EFARALR :P<0.01; 5HAIH L #P<0.01

**P <0.01 vs sham operation group;*P < 0.01 vs model group



. 2414 - %usgaatn.  Drug Evaluation Research BB 43655 1287 202012 8

#®3 SAKXBRARERE A ME TNF-07kF (x+5,n=10)

Table 3 Levels of TNF-a in serum of rats in each group at different time (x+s,n=10)

TNF-0/(ng-L ")
4h 6h 8h 10h 12h 18h 24h
BFEA  20.61£3.96 21.97+2.62 25.22+1.29 32.9043.50 37.9245.11 29.44+3.52 21.9442.17
iR 104.61£4.39"  124.3045.64"  128.1449.51"  135.86+3.86"  145.96+7.40"  157.36£8.09" 166.81+8.24™
KW 75.84+4.307"  77.30+430""  80.64+4.62""  85.30+8.51™"  90.14+4.51""  93.07+£7.66™"  95.53+10.63""
HFEKFA 66.79£5.667%  75.67+£3.29"%  79.84+540"%  82.26+3.52"%  85.04+7.637%  85.17+4.46"%  93.24+7.82"*
HERFARMALE :P<0.01; 5HAH L #P<0.01

**P < 0.01 vs sham operation group;*P < 0.01 vs model group

)

R4 BEKBRAE A E S MTE IL-1p 7K F (x+s,n=10)
Table 4 Levels of IL-1p in serum of rats in each group at different time (x+s,n=10)
IL-1B/(ng'L "
4h 6h 8h 10h 12h 18h 24h
BFEAR 402740489  4.123+0.245  4.340+0.529  4.595+0.440  4.980+0.641  4.475+0.696 4.3014+0.379
FAT 37.689+2.319" 42.383+3.532" 43.615+4.472" 48.500+2.554" 49.604+3.063" 51.148+3.473"  58.479+3.675"

KA 19.764£2.2417% 19.927+1.9837%21.216+3.145" 21.719+2.815"% 21.796+3.212"* 21.965+2.754™*  24.312+3.808"*

HFEKFA 9.166+1.7227% 10.473+0.409™* 11.949+2.905"* 12.713+1.676™* 14.92142.037" 15.923+3.007**  22.015+2.772"*

SEFARLLLE :"P<0.01; SHMA AL #P<0.01 ##P<0.001
“P <0.01 vs sham operation group;*P < 0.01 *#P <0.001 vs model group

ol

£5 SAXRARER ESMTEIL-67KF (x+5,n=10)

Table 5 Levels of IL-6 in serum of rats in each group at different time(x+s,n=10)

IL-6/(ng'L™ ")
4 h 6h 8h 10h 12h 18 h 24 h
FAR 10.998+1.394  11.476+1.394 12.452+0.949 11.726+1.849 13.751+£2.059  11.341+1.797 10.432+1.362
WA 54.794+2.5237  62.39245.723"  70.379+2.868" 71.161£3.525" 74.603+7.561" 80.549+7.013" 88.841+5.749™
RKWTT 27.21543.375"% 29.135+3.817"* 29.292+3.093"* 29.757+3.675™* 34.874+1.719"* 34.895+5.396™* 39.933+4.318"*
o ZE KA 21.379+2.7047% 25.056+3.829™ 26.667+3.069"* 29.179+3.64™*  31.0154£2.092" 35.362+4.499"* 38.957+2.179"*

L FARALE " P<0.01; 5B A #P<0.01 #P<0.001
**P < 0.01 vs sham operation group;*P < 0.01 *#*P <0.001 vs model group

A

®6 HHAXRRER ESMTEIL-87KF (x+s5,n=10)

Table 6 Levels of IL-8 in serum of rats in each group at different time (x+s,n=10)

IL-6/(pg'mL™")
4h 6h 8h 10h 12h 18h 24 h
BF AR 10.868+1.655 10.600+1.327  11.135+1.637  13.077+1.815  14.787+2.751 11.208+1.219  10.849+1.246
AL 66.291£7.396™ 74.723+5.679" 80.170+£3.433" 86.981+1.815" 91.519+5.792" 96.041+4.918" 101.685+3.848"
RATT  27.096+£3.6317% 33.743+£6.378"* 34.148+£4.304"™* 34.156+5.739"* 35.736+4.002"* 39.5224+3.709™* 48.839+4.423"*
M FEKFA 18.479+3.8207% 22.1594+2.703% 23.555+2.686™ 26.792+2.628"* 27.949+3.862"* 32.052+4.108™ 32.553+5.746"

H5BFARALE:"P<0.01; SHEAA L #P<0.01 #P<0.001
“P <0.01 vs sham operation group;#P < 0.01 ##P <0.001 vs model group

41

5 FERFA MR 2R, T B RE 7e 0 RAFEHGE . — D HIE S, Ik 8O ALL K &R il 41 20 NF- «B/p65
I 368 R V65 i 1 4 B 2 8 SR T AR B, e BB R T mRNA A X R A & 5 ML NF-«B f {2 % K 1
WREGMNHKBIER. R FPRMHEIES 3 TNF-o. IL-1B.IL-6IL-8 /K °F S 50 1E A0 ¢, K17 5
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*7 HfiZA4 NF-xB/p65 mRNA 5 I 5 NF-xB 2 # B FRIHE XM
Table 7 Correlation of expression of NF-kB/p65 mRNA in lung tissue and levels of NF-kB and proinflammatory cytokines

in serum of rats

5 NF-«B/p65 mRNA 3% % %k NF-«xB TNF-a IL-1B IL-6 IL-8
AH IR 0.808" 0.767" 0.701" 0.727" 0.738"
2 M GO 0.000 0.000 0.000 0.000

THE0.01 7K R _E R 25 A%

“significant correlation at 0.01 bilateral level

(12880 AL A e R 8 NF-xB 2 R R0, 167~
T RNEAR SR I (0 02 28 AU ML R KT AT O
s By RORE SN S R il A Ak — b i . S
56 o 3 ST R D BIR 1) 456 26 0 1) T 990 X RE A I T
BEAT 5 T03K — S8 e v 15 i PR S ke 14 22 7 X Ak 7 46
R0 ] e 75 B HE Dl AN [ s G R s
V2 K A i S 6 DA AR R R0 8 3 L A AR BIE T 45 ST
SRAE — 5 12 2 b i R VA I itk B 0 I B 46
VAT S 25 25 IR AR e PR A T B MR

SE 3k
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