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Effect of Supplementing Qi and Activating Blood Circulation Herbs on Inflammatory

Factors and Toll-like Receptor 4 mRNA Expression in Rats with Acute Lung Injury
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[ Abstract | Objective; To observe and investigate the effects of supplementing Qi and activating blood
circulation herbs on inflammatory factors in bronchoalveolar lavage fluid ( BALF) and Toll-like receptor 4 mRNA
expression in lung tissues of rats with acute lung injury (ALI) induced by lipopolysaccharide (LPS). Method:
Seventy-two healthy male SD rats were randomly divided into normal group, model group, dexamethasone group and
supplementing Qi and activating blood circulationherbs group, n =18 in each group. ALI models were established
by intratracheal instillation of LPS (5 mg-kg '), while normal group received normal saline. Three days before
and after making the models, the corresponding drugs or normal saline were given in each group by gavage. Six rats

in each group were put to death at the end of the 8, 24, 72 h after modeling. Then the pathological changes of lung

B
£TH] EZFRARBELTE (81303131)
fEE] ZEWH, 2RI EA , NI PG BE 45 4 W BRAFFST , Tel : 18701070301 , E-mail ; qinlizi301@ 163. com
BWAEE] " EAGR, WL, FEEI, B, A S0, A TG EE 44 IR K TR, Tel :010-66939456 , E-mail : dyqi_301@ yeah. net

[WFEEHE] 20160907 (012)
[E
[%—
[

114 -



23 B 1M FEXEFFFRE Vol. 23, No. 1
2017 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2017

tissues were observed under light microscope; the concentrations of tumor necrosis factor-o ( TNF-o¢) , interleukin
18 (IL-18), and interleukin 6 (IL-6) in rat bronchoalveolar lavage fluid ( BALF) were measured by enzyme-
linked immune sorbent assay (ELISA), and the TLR-4 mRNA expression levelsin lung tissues were determined by
real-time polymerase chain reaction ( Real-time PCR). Result: For the pathological score of lung tissues, as
compared with normal group, LPS in other groups exhibited a higher level (P <0.01); as compared with model
group, dexamethasone group and Chinese herbs group exhibited a lower level (P <0.05, P <0.01) and the level
was lowest in 72 h. For the contents of TNF-a, IL-18 and IL-10 in BALF, LPS in other groups displayed an
obvious increase as compared with normal group, but the levels in dexamethasone group and herbs group were
decreased as compared with model group (P <0.01); the level in model group was increased gradually over time
in model group and the levels indrug intervention groups were decreased over time (P <0.05, P <0.01). For
the TLR4 mRNA expression level in lung tissues, as compared with normal group, LPS in other groups exhibited a
higher level (P <0.01) and the level was highest in model group at 8 h; as compared with the model group, the
expression levels in herbs group were decreased at various time points (P <0.05, P <0.01). Conclusion:
Supplementing Qi and activating blood circulation herbs could decrease the levels of TNF-a, IL-18 and IL-10 in
BALF in rats with ALI induced by LPS, improve the pathological changes in lung tissues, and the prevention and

treatment mechanism for ALI may be associated withinhibiting the TLR4 mRNA expression.
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B S g Bl ) b BRI S W) G A% IE S SCXK (%)
2012-0004 . K FRAEWE i sh ¥ b i PR R 32 1 s
PEAT SRS ) H AR ROK, R 18 ~24 °C LA
SHEE 40% ~70% 4 H 12 h G B4+, S IEH

supplementing Qi and activating blood circulation herbs; lipopolysaccharide; acute lung
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S B T P 7 AR B ik, R R I 5 45 LR B 5L
REREFEAE LHASE 2T XAk, T A#E
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T gAY o ROBLZE R 5 B #E 450 nm K AR A
I WG RE AT 52 JE I 1 B TR BE
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5 pL,M-MLVIl 1 L 21 s 5% Sk &, 45 I/ 42 °C 50
min,85 °C 15 min 2 i 546 % cDNA 5F —4f
X5 f#i FH Real-time PCR Y #: 17§ 3%, Green real-
time PCR Master Mix 25 pL, Forward Primer 1 pL,
Reverse Primer 1 plL,cDNA 2 pL I RNase-FreeH,0
MK S0 pL AR F, BsE 95 C #2810 min,
95 CA 4 20 5,60 CiE k/FEA 1 min,40 EH,
60 ~95 C 4 fifk il £ 70 Mr B9 S 25 4, 45 B i P AT
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FTHERT E BAHT TR RQ B (274 .
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Oy RERGN, DIBERI 4] 24 h v SR R 4 L A,
Mo HE K by 2H AP 25 2 By s b (P < 0.05,P <
0.01) P2y 4 55 1 ZE K FA2H LL 42, 8,24 h o
225 Al — 20 N 4% I 8] G LA, A LT 8 h 4,24,
72 h M ZEK WAL RN 72 h P 25 LT S s (P <
0.05,P<0.01)(#£ 1),
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1 #SENPHNESAXRMALANKBERLT (HE, x400)
Fig. 1
(HE, x400)

Pathological changes in lung tissues of each group

F1 #HRBEMPHNEZHRRMALAHFREZITED (2 £5,n=6)

3.2 ARG I P2 %44 K B BALF H TNF-, IL-
18,1L-6 /K VM52 5 1F 5 41t LPS 3 B 4% 41
[l B} Al BALF th TNF-a, IL-18, IL-6 ¥& FF ¥ T &5
(P <0.01) ; 5BIRA HL A, 1 ZE K A 20 v 25 401 [F)
BEAH o TNF-o, IL-18, 1L-6 ¥ i $5 [ (P <0.01) ,
272 h BEARECH I 8 h th 2520 TL-18,11L-6 & &4
Hi ZEKFALLE (P <0.05) , 77 24 h TNF-a,72 h IL-6 ¥
JE R T ZEARAN AL (P <0.05) o Bl A5 I [ f9 SEE <, 6
YL o 46 i PR o BE 3% 3 1T (P <0.05,P <0.01),,
M 259 T W2 Z Wi kAR (P <0.05,P <0.01) (£ 2)

3.3 RAE I T 2h 4% 4K B 4H 21 TLR-4 mRNA
X F AR 5 IEH A, LPS 18 4% 41 [W) i A
filiZH 21 TLR-4 mRNA [ A X % ik & 3% 2 % TH &
(P<0.01),LABERIZ 8 h fi hydie s 5 BB A4 Lh
B, M FEOK AN R R 2 S REAR (P <0.05,P <
0.01) ;5 i ZERAN A LA, v 24 20 R B4 b ZE K A%
HAL(P <0.01), Fifi % A [B] (9 2E 4, IE % 41 TLR-4
mRNA ) 3R 3K 7K JC A8 4k, 17 e 4% 21 3% 38 74 7 B 1K
(P<0.05,P<0.01)(E2),

Table 1 Pathological score of lung tissues of each group I
41571 Fdk/gemL ™! 8 h 24 h 72 h
E# - 0.17 £0. 12 0.13 £0.07 0. 10 0. 09
LT - 3.07 0. 19% 3.30 +0.27% 3.23 +0.28%
HiyZEOK A 0.5x107? 2.63 +0.32%% 2.17 £0.26%47 1.77 £0. 192482
25 1M 2y 0.59 2.57 £0.30%% 2.27 +£0.22%% 2.03 +0. 147458

H:HERARMLE" P <0.05,2 P <0.01; 5884 [/ LD P <0.05," P<0.01; 54 ZEKMA R LK P<0.05,9P<0.01; 5
419 8 h i P <0.05,2 P <0.01; 5 [R41p 24 h L& P <0.05,'2P<0.01 (2 [),

£2 #FRFLHHEHZAKXR BALF g1 TNF-o,IL-18,1L-6 K FHE M (5 £5,n=6)

Table 2 Contents of TNF-«, IL-18, and IL-10 in BALF of each group(x +s,n=6) ng - L'
253 /g mL™! I 8] /h TNF-a IL-18 1L.-6
E# - 8 60.62 +5. 83 16.35 +1.47 30.05 £3. 14
24 55.20 4. 83 16.10 + 1. 64 29.18 +2.91
72 55.15 £4.36 15.33 +1.58 31.18 £3. 44
AL - 8 153. 43 £10. 63> 55.33 £5.14% 98.49 +6.57%
24 174.95 +10. 68 62.28 £5.11* 7 127.95 £7. 65>
72 192. 13 £10. 662 5+ 74.51 +4. 692510 146.39 £12. 10>%10)
b ZE KA 0.5x1073 8 126.20 +10. 12%% 37.45 +3.20% 88.58 +5.30%%
24 102.02 +7.88%% ) 28.63 £3.02% 4% 74.25 £6. 5624
72 89.95 +8.45% 4% 24.59 +2.37% 4 8.9 58.31 £6.02%*8:10
255 L 25 0.59 8 117.10 £7.93*% 32.83 £2.83%*% 81.57 =4. 68%*%
24 112.70 £7.29% *) 31.00 £3. 5224 72.15 £4.35% 47
72 98.70 £9. 30248 26.28 +2. 492489 69.13 +7.88%4%%)
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51 o Exd o TNF-a, IL-18, IL-6 ¥ i b 2 T i , 1 28 vh 24 4k 3
7 B Rk AT 5 MK 7, 5 4 SR R % , 2 1 2
Do O TR g 255 LU TNF-o, L1, 16 A 56 A1

1 B {4 IR

TLR-4 mRNA HIX}&ik &

A._._._

Z

2 HEFMAHEAKXARMAL TLR4 mRNA X R % B
(x+s,n=6)
Fig.2 TLR-4 mRNA expression levels in lung tissues of each group

(xxs,n=6)
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6 FLAG AR R DI I 2 4K i B 98 A 4 M 35
6K i 28 200 B2 D4, LBl 2V R I 0 4, 68 fil
OBV RS T 00 S, 28 3 A BUIRF 9 & B0 25 <% I
2 RE ek AL fE 3 il 0 A 5 BEAR A Wl AR R
B MR AL /I P, 9 ek 0 A e 0 i o i £ 41
HRAR B R T SRR B A B AR R S R R
AH I PR 7 R4 AT A5 21 20 4 52 55 85 &2, Ry 3l i 3 ) S
55 B 5% HAE ML 4R A8 T 4514

ALT J2 DA AE A 5 K kB 10 A0 B I 3 ok il 592
FL 15 R R A, BALF v 58 5 [, ¢l J& TNF-a,
IL-18,1L-6 254 4 4 5T 19 /K 5F , AT S e il 4 4 48
R B %8 . Minamino 45V B 5% % W I K
BALF "t TNF-a, IL-18 Fl IL-6 X 7 i Tl & 5 K1 5
LWmYIM, TNF-o 2 ALT % 5 % (9 )3 3 7, fig
g S RCAAL )RR R A A e ) R R B, B Ak
20 i 7E Bl B B M, S SR - 4N il A A8
G5t STL-1 8 S R - AN A R A R
IO B L R B VA S 1L-6, 1L-8 4572/, H 1L-
6 J& R A J1 AR R, BB 08 K il 5B Y 9% 0
BT AR ST 4 R K W, LPS 3 B85 45 41 BALF
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TLR-4 J&:—Fh 55 5 A7 0K 26 (1, 47 T 40 J JE 4 1)

S B RR A% TR ) 25 Fhowe BRI 7 T 20 B N i &5 A )

Z5ES MBS . M LPS i 32 B 5

Z AR, TLR-4 P05 19 15 5 30 B% 51 2 R 5% A T 19 A i

B S ALL 9 % 4 % R % V) AH . LPS i

TLR4 {5538 i J5 7 1 — 26 5 254k, fe R UM 4

Bz 20 M 50 B P e e it 9 A R] SR K b . A AR R

B TLR-4 3k 7E LPS 155 1K BL ALL B 1 %

Jig ao A8 v R AR AT, BH W TLR4 3% 35w LU ) i

£H GG DR T B, DBl i 21 U B AR SR EIE

J7 ALTIVEHT . &5 BBESE & BL LPS M5 , il 20

4irf TLR-4 mRNA k0, B 8 h AR 2 % i,

FW LPS JE A il 41 41 )5 fiE % ok 51 TLR4 %L K

% S5, T 26 40T 1L 7P 25 2 R 6% T 98 TLR-4 mRNA

{23k, 38 Hon] fig @ i T 1 TLR4 1% 538 B 52 i

TNF-a, IL-183,1L-6 S5 i 48 41 5T (1) & B, DA 17 9k 52 il

BB S AE S I A BRA A o AH DG T AR A L 2R

J7 ALL (86 V15 43 T HLH S A Re it — 2L w5
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