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mTOR mRNA in the lung of rat models of chronic obstructive
pulmonary disease

WU Zhonghua', YAN Lingling', YANG Aidong'* , ZHANG Haiying', FU Shengguang' , YANG Yunxiang’

(1. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China. 2. Shanghai WeiYu High
School, Shanghai 200231)
Corresponding author: YANG Aidong. E-mail; aidongy@ 126. com

[ Abstract]  Objective To investigate the effect of sodium houttuyfonate on the expression of PI3K and AKT1 and
mTOR mRNA in the lung of rats with chronic obstructive pulmonary disease (COPD) , and reveal the possible mechanism
of the COPD treated with sodium houttuyfonate. Methods Twenty-four male Wistar rats were randomly divided into normal
control group, model control group, dexamethasone group and sodium houttuyfonate group (n =6 for each). The rat models
of COPD were established by intratracheal instillation of lipopolysaccharide and smudging. The expressions of PI3K and
AKT1 and mTOR mRNA were determined by real-time PCR. The morphological changes of the lung tissue was examined by
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histopathology. Results Compared with the normal control group, the expressions of PI3K and AKT1 were significantly in-
creased and mTOR mRNA was significantly decreased in the model group (P <0.01, P <0.05). Compared with the mod-
el group, the expressions of PI3K and AKTI were significantly decreased and mTOR mRNA was significantly increased in
the sodium houttuyfonate group and dexamethasone group( P <0.01, P <0.05). Compared with the dexamethasone group,
the expression of mMTOR mRNA was significantly increased in the sodium houttuyfonate group (P <0.05). The pathological
observation indicated that there were local pulmonary consolidation and a extensive neutrophil infiltration in the alveolar cav-
ity. Prominent pulmonary interstitial fibrous hyperplasia was observed in the model group. The pathological manifestations
were much ameliorated than those of the model group, and only mild interstitial pneumonia and a slight fibrous hyperplasia
were seen in the sodium houttuyfonate and the dexamethasone groups. Conclusions Sodium houttuyfonate reduces the in-

jury of lung tissue and has protective effect on COPD rats. The mechanism is probably related to the down-regulatation of

expression of PI3K and AKT1 mRNA and up-regulatation of expression of mTOR mRNA in COPD rats.
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Note. A. Normal control group; B. Model control group; C. Dexamethasone group;D. Sodium houttuyfonate group.

Fig.1 Pathological changes of lung tissue in the rats ( x200)
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3 it

PI3K/AKT/mTOR J& 4 il 4 (1) 28 35 5 38 %,
S5 QM RAE AP TR A EE IR, 7 COPD &
JEAEET A AR, BEsT R, B o it i
% PI3K/AKT 38 %, 3] TLR3 ( Toll-like receptor 3,
TLR3) % SN 3 B 4 1=, bl % COPD
JEREAT , H 7R PI3K/AKT {5538 6 v] Ho 40 ff o =
I COPD AT 4AE "), 0 A0 25 $ By 5 7%
T PI3K/AKT WM AL 0, £ #F N C3E b F2 240 B [
Ak, FE COPD B /INTAB LR 4EfL™ i 9 )
PI3K/ AKT DU /35 00 M0 25 75 5 19 b= Je 4 i 1] o 5%
kW42 COPD filiscF 4k

PI3K J& 4 i J57 v BEAE AL B NE L LS D3 {3 B 1R
iy —Fh g 2SR, 1 Y PI3K #7735 P8S ANl
AR 3L P110 ZH AL, AKT JEiEAk b B 5 SF i —
T 22 2812/ 95 28 B8 B 1T , 24 FR 480 > IR 5k Ak
YU, J& PIBK T C#E A . mTOR J& T8
e MLBSE 3 -3t ( PIKK ) AHOC ARG ST , & —Fh A 7E T
W T Y 22 S R/ 95 A TR B 11 . mTOR 2558
UL VSN Ao = 1| e o N P e e L 7
SR AR A | 1 BE R S A T R
6 SRE IS AR AN W R . EAR N, AT S ALK
HAhFE I AR 2 A9 mTORC1 A1 mTORC2 , 4%
HAEARBIIEE" . AR TR A, %
1% PI3K 51 3 ,4- WL W AR e LR (PIP2) %4k h
3,4, 5-— B MR W 5 BE NLEE (PIP3 ), ZE4E AKT #1

PDK1 22 % 1R/ 75 2 TR V% W, 3% 1k AKT Jf 34 3%
mTOR , 5% P70S6K BilR 1k S6 A% M A, B0 Kz 4
JL A3 A R A R A, A0k L R i ] A
SRR, P B 2 1 4 U 3 o 410 ) TG -
B1/Smad2/3 {5538 I, i & 52 A 50 K R A i 27
YR R 2N TR b R R BH S Tk
A3 18 11 (C-BSA) i 5 A B 1 B /N BR B R
BALB/c /Nl NF-kB Fl MCP-1 /K-, Hdo 26 4E H]
A RE S NF-xB 755 A0 41 R 73l A7 6
ARSI A R, 5 IEH 4L s BRI )R
PRI AR | i s P K e M 4 R A S g
BRIl ] T 27 4 4l 2K B A B copD AR AR
W, EAS AR L il 41 27 PI3K  AKT1 3 R 3k 7t
i, mTOR R R A REAK, & W] COPD A pL il 5
PI3K AKT1 J A 3k Tt 55 K mTOR K 3 35 B AR
K, SRR P, o R Ak A i 2 U B R
AR, HA R B R AN AL 22T PI3K Al AKT1 5E [
FIAFEAR .mTOR FHEHRIA T, UM R R
FIE 8% V3 2 1 1 O A it i A A8 A B it 20 445 4
HAHLHI AT 8 5 HAEAS T PI3K , AKTI mRNA K
Fih | FJH mTOR JERFk A %,
2 & X #k(References)

[ 1] JEARL0, ZEMPHE. IL-32 \INF-y IL-1 3 548 4t B JE 4 i s 1

BFFE[T]). P PEZ5 540, 2011, 8(3); 17 - 19.

Fan CH,Li SY. Study on IL-32, INF-y, IL-1B and chronic ob-

structive pulmonary disease[ J]. Chin Med Herald, 2011, 8(3) :

17 -19.



12

R E SR FH AR 2018 452 HE526 555 1 1 Acta Lab Anim Sci Sin, February 2018, Vol. 26. No. 1

[4]

Jiang H, Abel PW, Toews ML, et al. Phosphoinositide 3-kinase
gamma regulates airway smooth muscle contraction by modulating
calcium oscillations [ J]. J Pharmacol Exp Ther, 2010, 334(3) .
703 -709.

EIR Y, SKIEIE AR, AF. INBR/NTT e 7 X 18 1 L E P i
PIAR I K BRI 2H 21 TLR4 . MyD88 Fl1 SOCSImRNA ik )
R[], B2 EEEZ, 2015, 26(8) ; 1879 - 1881.

Yan LL, Zhang HY, Yang AD, et al. Effects of additional Xiao
Qing Long Decoction on lung expression of TLR4 and MyD88 and
SOCSImRNA in rats with chronic obstructive pulmonary disease
[J]. Lishizhen Med Mater Med Res, 2015, 26 (8): 1879 -
1881.

KIS, FIRI, MER, MR/ 25T 18 M ZE
it A FRUIT A U5 S PR F — B UBFER AR 1 A20 R
e [J]. E BRI EE AR AR 2015, 20(2) « 149 - 152.
Zhang HY, Yan LL, Yang AD, et al. Effects of additional Xiao
Qing Long Decoction on lung expression of NF-kBp65 and A20
protein and its mRNA in rats with chronic obstructive pulmonary
disease [J]. Chin J Basic Med Tradit Chin Med,2015, 20(2) :
149 - 152.

LN, MM, R, & BRI EN TR AR
HAHH L KB COPD #E7Y [J]. DR HEA: B AAE , 2002,
18(7) . 808 —-812.

Li HM, Cui DJ, Tong X, et al. Establishment of chronic obstruc-
tive pulmonary disease rat models by passive cigarette smoking
and intratracheal instillation of lipopolysaccharide [ J]. Chin J
Pathophysiol ,2002, 18(7) : 808 —812.

BRay. PG 25 BT ks (M. dEat. AR AR A,
1996 1103.

Cheng Q. Research methods in pharmacology of Chinese matera
medica[ M ]. Beijing; People” s Medical Publishing House 1996 .
1103.

Numata T, Araya J, Fujii S, et al. Insulin-dependent phosphati-
dylinositol 3-kinase/Akt and ERK signaling pathways inhibit

[8]

[9]

[10]

(1]

[12]

[13]

[14]

TLR3-mediated human bronchial epithelial cell apoptosis [ J]. J
Immunol, 2011, 187(1): 510 =519.

Shen HJ, Sun YH, Zhang SJ, et al. Cigarette smoke-induced
alveolar epithelial-mesenchymal transition is mediated by Racl
activation [ J]. Biochim Biophys Acta, 2014, 1840(6): 1838
- 1849.

Wang Q, Wang Y, Zhang Y, et al. The role of uPAR in epithe-
lial-mesenchymal transition in small airway epithelium of patients
with chronic obstructives pulmonary disease [ J]. Respir Res,
2013, 14. 67.

Coffer PJ, Jin J, Woodgett JR. Protein kinase B ( C-Akt): a
multifunctional mediator of phosphatidylinositol 3-kinase activa-
tion [ J]. Biochem J, 1998, 335(Ptl): 1 -13.

ZEREE, BEZE, XIEA, 5. LPS/D-gal i/ NRAMIFR
B L mTOR {55 19484k [J]. h F 5230 3 ) 2 24 4l
2015, 23(3): 307 -311.

Li XF,Tao YF,Liu JS, et al. A murine model of LPS /D-gal-in-
duced acute hepatitis and alterations in mTOR signaling [ J].
Acta Lab Anim Sci Sin, 2015, 23(3): 307 - 311.

Cut J, Zhang ¥, Wang Y, et al. Macrophage migration inhibitory
factor promotes cardiac stem cell proliferation and endothelial dif-
ferentiation through the activation of the PI3K/Akt/mTOR and
AMPK pathways [J]. Int J] Mol Med, 2016, 37(5): 1299 —
1309.

Du SH, Li H, Cui YH, et al. Houttuynia cordata inhibits lipopo-
lysaccharide-induced rapid pulmonary fibrosis by up-regulating
IFN-y and inhibiting the TGF-B1/Smad pathway [J]. Int Immu-
nopharmacol, 2012, 13(3): 331 - 340.

Pan P, Wang YJ, Han L, et al. Effects of sodium houttuyfonate
on expression of NF-kB and MCP-1 in membranous glomerulone-
phritis [ J]. J Ethnopharmacol, 2010, 131; 203 —209.

[YFSEHI] 2017 -06 -01



