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[ Abstract]  Objective To observe the effect of a Chinese herbs, Xuanfei formula, on mTOR/S6K1 signaling
pathway in rats with acute lung injury induced by endotoxin, and to explore its mechanism. Methods Thirty male Wistar

rats were selected and randomly divided into normal control group, model control group, dexamethasone group and Xuanfei
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formula group (high and low dose groups). Lipopolysaccharide (LPS) was injected into the tail vein to prepare rat model of
acute lung injury ( ALI). The levels of inflammatory factors TNF — ., IL — 1 and IL — 6 in bronchoalveolar lavage fluid
(BALF) were detected by ELISA assay. The expression of mTOR protein was detected by immunohistochemistry, p-mTOR
protein expression in the lung tissues was measured by western blot, RPS6KB1 gene expression in alveolar lavage fluid was
measured by RT-PCR, and the histological changes of rat lung tissues were examined by pathology. Results Compared
with the normal group, the TNF —«, IL - 18, IL —6 and RPS6KBI in the model group were significantly increased (P <
0.05), and the positive area ratio of mTOR protein and the expression of p-mTOR protein were significantly decreased (P
< 0.01, P < 0.05). Compared with the model group, the level of TNF — o, IL — 1B and IL — 6 were significantly
decreased (P < 0.05) in the dexamethasone group (P < 0.05), and the level of TNF - o, IL. - 6 and RPS6KBIgene
expression were significantly decreased (P < 0.01, P < 0.05), and the positive area ratio of mTOR protein and the
expression of p-mTOR protein in the Xuanfei formula groups were significantly increased (P < 0.01, P < 0.05).
Pathological examination of the lung tissues of the model group showed local pulmonary hemorrhage and necrosis, dilation of
small pulmonary veins, increased number of leucocytes in the blood vessels, pulmonary interstitial edema and inflammatory
cell infiltration in the lung tissues. Compared with the model group, the treatment groups showed mild interstitial
pneumonia. Conclusions Xuanfei formula has a protective effect on acute lung injury induced by endotoxin in rats. Its

mechanism may be related to its downregulation of TNF — o, IL =6, RPS6KB1 gene expression, and upregulation of mTOR

and p-mTOR protein expression.

[ Key words)

acute lung injury; Xuanfei formula; p-mTOR; RPS6KBI ; rats

Conflict of interest statement; We declare that we have no conflict of interest statement.

ZVERT5 7 (acute lung injury , ALL) 0 K 2
Z — 7 Ig Z BE (lipopolysaccharide, LPS) , B} 5% %
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(ET
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SHEZITFEX,

2 &R

2.1 HBAMAL mTOR EARIERMBELRKE
%20 A RPS6KB1 £ [FE Rk B LL 3

SIER A, A mTOR BH A i FR I i
FEAR(P < 0.01) RPS6KB1 JL K ik B & FH & (P
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FR1 FliZHZ mTOR & H N i i E DR 5 W 40 0 RPS6KBI 22K 26K FLR (x +5,n=6)

Table 1 Comparison of mTOR protein expression in lung tissue and RPS6KBI gene expression in alveolar lavage fluid (x £s,n=6)

2051 Groups mTOR FHHE TR (% ) RPS6KBImRNA( x 10 ~2)
1EH 4 Normal group 3.16 £0.36 0.79 0. 18
FEHZH Model group 1.71 £0. 08" 1.16 0. 32%
HiFEAKA2H Dexamethasone group 1.43 +0. 10" 0.83 +0. 07
B 75 F 4 Xuan Fei formula high dose group 2.42+0.23* 0.71 +0.06*
Bl 7 K5 2 Xuan Fei formula low dose group 2.35+0.13 1.10 0. 38

HHIEWA LR, P < 0.05,%P < 0.01; SHEBMAHK, " P < 0.05,”P <0.01,
Note. Compared with the normal group,*P < 0.05,*P < 0.01. Compared with the model group, * P < 0.05,* P < 0.01.

2.2 BEAXTSEMEERBK INF - IL -1, IL 41 TNF —o IL - 18 .IL -6 B BEML(P < 0.05),
-6 SEMLR BT v A 4 TNF - o IL - 6 B B K (P <

SIEWH A B4 TNF - IL-1B.IL-6  0.01,P < 0.05), & ifi J7 K F] & 20 TNF — o ] B F%
BB ET R (P < 0.05); SHRIA A, ZERM  fR(P< 0.01), L& 2,

R2 SHIAEHEREE TNF - o IL - 1B IL -6 ZH M LK (pg/mL, x s, n=6)
Table 2 Comparison of TNF —a, IL - 1B and IL -6 levels in bronchoalveolar lavage fluid of each group(pg/mL, x s, n=6)

251 Groups TNF - « IL-1B IL-6
1E# 2 Normal group 246.16 +£18.52 32.47 £2.61 127.49 £17.44
HERIZ Model group 286.33 +15. 63% 36.42 +2.95% 147.62 +7.78*
i1 FEK A2 Dexamethasone group 241.02 £18.47" 30.43 £3.45" 133.00 £4.59
‘Bt J7 72 Xuan Fei formula high dose group 233.43 £20.55 ™ 35.50 +2.89 136.24 +4.58 "
B fili 7 KA 4 Xuan Fei formula low dose group 240. 64 +17.47 33.49 +5.57 137.44 £4.12

T SIEW LIS, "P < 0.05; SHITL LA, * P< 0.05, ™ P< 0.01,
Note. Compared with the normal group,*P < 0.05. Compared with the model group, * P < 0.05,* P < 0.01.

2.3 FHEMALR p-mTOR EAMKIL 067
SIEH 4 A B p-mTOR 2 1R 5 B . - ,
WG (P < 0.05) ; SO e, 2 My 5 ) K4 £ o4 "
p-mTOR 2 AR K M B F+m (P < 0.05), WE 1, <
K2, =
1 2 3 4 5 a 027
P-MTOR | S a— S S— —
Pactin A W — 0.0-
D ¥ & & &
s & @;’o \\be 4460
Ay X A
V1L AEHAL2. BORAL3. HAEKARAL 4. BT R A REAL s & &
&E g
5. BRI
B 1 Western blot MAiZHZI+ p-mTOR FH KA T SIERAILE, P < 0.05,"P < 0.01; SHRL LES, " P
Note. 1. Normal group. 2. Model group. 3. Dexamethasone <0.05,"P<0.01,
group. 4. Xuan Fei formula high dose group. 5. Xuan Fei 2 fifigHeR p-mTOR EHFEIL
formula low dose group. Note. Compared with the normal group,” P < 0.05," P <
Figure 1 p-mTOR protein expression in lung tissue 0.01. Compared with the model group, *P < 0.05,
measured by Western blot =P < 0.01.
2.4 HE 385645 T W22 40 40 fs T8 L5 4 Figure 2 p-mTOR protein expression of in lung tissue
F ] 3 AT AL, T 8 2t 2E 2 35 4 T B, A DL B 3 it
JTE

o P O 5 AR TR 201 it 26 0 T D Ry S S ot | SR
FE( + ) Mi/NER R ok, A N AN R 2 SHERB ] (acute lung injury, ALD) BRI R
(+ +) BRI RAMTREE ( + ) ; SR A 1 2 MR DT WG 8 38 25 A fiF (acute respiratory distress
e, 2R 7 H W BE R 48 ( + ) syndrome , ARDS ) 2 Ilfii PR f& 8 i & A 2 VR I I 58 ity
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Note: A. Normal group. B. Model group. C. Dexamethasone group. D. Xuan Fei formula high dose group. E. Xuan lung

formula low dose group.

Figure 3 The pathological changes of lung tissue in rats were observed under light microscope(HE x200)

(Y EE R, i JE A 3k 50% . ALL/ARDS & i L
il LS 2%, &M LU g 38 H b 09 4% G4 (anfe 4
PEAR BRI 28 . HTNO & it/ A5 ) A=Wk 24 s
FEEAMI SRR G AR R EE AT ALL Y
FEGRRIZR | i L il 12 3R 30 Sy it P 2 45 1) 4%
i S IO T 5014 i = 40 0L PS4 A% I 7 e K 375 B g
™ . ARFFIE N, LPS B MEL(S 54 G i i 1y 52
K TLR4 5[ NF - «B HYIH AL, IR IRFE R T (tumor
necrosis factor, TNF ) 7E 3 (14 5 41 i A1 T bk 2 41
Jfarp 263k TNF 5 TNFR1 254 7R Al 0% NF - kB Al
BOREH AP - 1, 2 ETRAEHR 5 TNF - o | IL - 1B
FIIL -6 (96 BRI, AT U4 3
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