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# E: BrY WEEEHZEMEMEN (COPD) KRB, RUTEBE X COPD K i PIBK/AKT/mTOR i i#% DA K /<3 %8
M52 . F35% 100 H Wistar KR EEHL A X HRAL, BRI, HhZEKHY (0.2 mg/kg, FHMEZE) HARMPEHEFR. mAlE (30,
60 mg/kg) 41, BAL20 Ko BRxIRZAh, FHfh2H Z A IS VR ST N B =V 45 COPD A 8, COPDI&EHRAT 1 d FF iR ig 4
2y, FR 1K, FF5:30d. ELISA RIS A& iRyl (BALF) F MR T (INF) -a A1 R (L) -6/K
*F; RSE3020 fili Dh g A U A & H 2 lifiiE & (FVO). S 1R IS AR (FEV)D . FPSIERE (PEF); BUZH 2 4% H
M i SR AE Y] . HEYeta, JRbAT 2 233045599 BEVT 73; Western blotting KM il ZH 21 PI3K. AKT. mTOR & [AKik. 4
R OEMER. REA KR BALF H1 TNF-o f1IL-6 RIAKF il 4 2453475 99 3L VF 43 LA J PIBK. AKT FlmTOR & [ 3R 1AH
BEMTHAMH (P<0.01); B, KFHEA KR FVC. FEV,. PEFIIThAEFEIRE 2@ THAH (P<0.01). £ %
FLAF AT LAHIH] COPD A i PI3K/AKT/mTOR G #, #8408, K IEMiB0 (Ra1EH .
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Effects of polydatin on PI3K/AKT/mTOR pathway and airway inflammation in
rats with chronic obstructive pulmonary disease

SHI Fanghai, CHEN Zhongren
Department of respiratory medicine, Haikou People's Hospital, Haikou 570208, China

Abstract: Objective To observe the effects of polydatin on PI3K/AKT/mTOR pathway and airway inflammation in rats with
chronic obstructive pulmonary disease (COPD). Methods Totally 100 Wistar rats were devided into control group, model group,
dexamethasone (0.2 mg/kg, positive drug) group and low and high dose of polydatin (30, 60 mg/kg) groups, with 20 rats in each
group. Except for control group, the COPD models were prepared bypassive cigarette smoking and intratracheal. Ig administration
was started one day before COPD modeling, once a day, lasting for 30 days. The expression of TNF-a and IL-6 in BALF was
detected by ELISA analysis. The FVC, FEV,, and PEF was used to determined lung function. HE staining was used to determined
pathological score of lung tissue injury (LDPS scores). Western blot was used to detect protein expression of PI3K, AKT and mTOR
in lung tissue. Results The expression of TNF-a and IL-6 in BALF, LDPS scores, expression of PI3K, AKT, mTOR in low and high
dose of polydatin group was significantly lower than that in COPD model group (P < 0.01) and the FVC, FEV,, and PEF was
significantly higher than that in COPD model group (P < 0.01). Conclusion Polydatin can inhibit PI3K/AKT/mTOR pathway to
block airway inflammation in rats and protect lung destroy in COPD rats.
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% UL AN BT R 4 Y B IR T LT 3-8
fif (phosphatidylinositol-3-kinase , PI3K)/#% % I - 75
R H I (AKT)/ 8 10 %% 2 2 2 H (mammalian
target of rapamycin, mTOR ) i % 2 ML A Ny — 2% & 2
(R PEIE R, 2 5 3 COPD H/E & AE RN TR,
AW FE A COPD K BB A, 8 1 J& Bk XJ PI3K/
AKT/mTOR 38 #% LA 2 S8 28 JiE 1 5210
1
1.1 LI

100 5 i 35 7k 2% Wistar BfEVE KRR, 12 FA S, 44
Ji & 210~240 g, W [ i e 25 2% Bt 30 ) S 46 A 0, S
B8 S A P2 Y T IE S SCXK (35)2018-0011, [ H 4%
UK B HOE N EE IR 1 JE 3 Tse5. rh
S 7 I G AR s T 2R R i .
1.2 XFISEE

PR AL I B 35 E Sigma A & (IS5 20181226, 4
A, 55 H=98%) 5 IR I AL IR 1~ (TNF) -o A1 E 48
B 2% (AL)-6 k7R &, e B AL 5 R A2 St A )
PI3K. AKT.mTOR. B-actin $T 14 4 [ 35 [{ Abcam
AH]

MK3 B A7 4% , 25 [H Thermo A & ; BH2 & 4%
H A Olympus 2 @] ; RSE3020 fifi B BERE A , U1 2% 1
B A R 2 & 72 s CW-SAR-830/AP /)N 5l 4 I W,
B, 5% B WPL A W] 7= i 5 3 B LK 4, 3% [ Bio-rad
AF]
2 7
2.1 KR COPD W& R g i 31

S8 K BR A FH 250 e v Bl AL 20 Dk R A Y
4 HhFE KA (0.2 mg/kg , FHPEZG) 2H AR ALK L &=
75 (30,60 mg/kg) 41, £ 4120 K. X BRALAE i
R AL FE A AR B B K A b A S R A
M S 7 R, 55 1 R R R ip 0.45% [ L LK %
BN (50 mg/kg) BRI J5 , 22U 5 i 22 B (LPS, 200
mg.200 pL), 52 R E T =, LA 30 min/d
%, FFEE 14 d, 58 15 R IR J5 <8 45 T LPS, 28
16 RIFUR 4k S N5 582 14 do 55 & 55 %010
T3 15 M FE KA FR AL & 71 41L7E COPD i %
A1 d R ig b 29, 8K 1R, #8230 d, W) 3E 4T
COPD & A5 AL 3, 3& B A 1] TE K BRAE TS
22 HZREMIAERKBALF) F TNF-o f IL-6
7K ZE

2K R4 3 B L S B RRIBE S5, ) il S AU
AT HEVE , W4 BALF, 1 500 r/min 0> 10 min, X
37 1 F ELISA V246 I TNF-o F1 IL-6 R IE KT, ™

6 e B ) & 1 B R A
2.3 FhIhEEME

KA O 2 PRI 5, B85 E D
ENADIEIR AL, RSE3020 fiti Dy G Aar W A 72 FH 77 fili i
BEVOVH 1B H S5 (FEV) PSR
#(PEF).
2.4 FheALRTRIBF R

K BRI J5 Ak B, BT 2H 2R 4% FF % ] e s 1l
YEHE Qo) fv o WA N4 A 55 S0 1 O vk dk
A7 Wil LR 0 905 BR VP43 TR RN 0 435 B FE It
AR 2 VR A MO IR D 1 53 5 o FE v o K L A
A W32 3 S 2 43 5 BRI P K 9% 1 4 IR 3
FEAE ISR 3 55
2.5 ZHZAEHFRILHY Western blotting 161

K BRRRIEE J5 Ab B , BT 2023 50 mg, i 75 BF S
LIS, N 2R, S A PR B T, 10%
SDS-PAGE #t Jix 1 Uk J5 % B0 & & W W &
JEE(PVDP) i, &3~ 5% B ig L& 1 h s, I
PI3K.AKT.mTOR ¥ B-actin —$1,4 °CH¥ & &L %, I
ANBR S AL A0 P & 2 h, b2 KOG A
4 46 417 , Bandscan5.0 A4 73 BT 2% 2% iy K FEAE , DA
B-actin Xt BT 55 H I8 B AR X A FEAR
2.6 FHiHEDH

K H SPSS 17.0 G it #4473 #r , 2 43 H 1A e
B J7 253 Hr , 2EL 18] 5 EL AR F LSD-sar 465
3 %R
3.1 ¥} COPD KX BALF 51 TNF-o #1 IL-6 %% #Y
A

L5 %6 HE 2 L 45, A 8 2 TNF-o F1 TL-6 7K 7 2 35
T = (P<0.01) ; SR H LA, Hh ZE K FA AT PR B EF
i 7 77 B 41 TNF-a F IL-6 /K °F & 2 F & (P<
0.01), HPR B HA/EH 2 A EAH K. W& 1,
®1 HBAKBBALF H TNF-o 1 IL-6 5% 89 b 5 (xs,

n=20)
Table 1 Comparison of TNF-a and IL-6 expression in

BALF of rats in each group (x+s,n=20)

1) FlaE/ TNF-a/ IL-6/
(mg-kg ") (umol-L™") (umol-L™")
X I — 4.33+0.52 2.2540.32
57 — 44.36+5.82"  32.14+4.35"
Hh KN 0.2 20.43+3.16%  14.31x1.73%
JRALE 30 33.2544.72"  23.62+3.36"

60 26.24+3.27" 18.6242.05"
SxIR4L - P<0.01; SRR AL # - P<<0.01

“*P <0.01 vs control group; #P < 0.01 vs model group
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3.2 X COPD KR AT e A S0

555 e 20 b8, B8 2H K B FVC LW FEV, . PEF #3
BE T FHEP<0.01); 5B LA, b FE KA Fl IR
B EFAK 75 77 B 41 K B FVC.FEV,. PEF ¥ & 2 T}
i (P<0.01) , H pg AL H /EH 255 &M K.
W2,
3.3 % COPD KGR AR L5 iR IR A 520

e AR 2R 2 K BRI P K e D B % 4T A
R, S W B . WK 1. SX4
B, B R 2 fi 2 A 4 0 EE AR 4 3 B T (P<
0.01) ; S AYZH LA, b ZEKFA FI PR AL AR =1 7 =
2 ity 2L 2345049 9 B VE 43 35 2 2 B AR (P<<0.01D , HLJB
BOE R 2 A EM . WER3.

3.4 X COPD X PI3K/AKT/mTOR i& #8922

Bt a4 Ee s, BB 2 PIBK L AK T mTOR %5 [
T EZTHEP<0.01) ; SR L, # %K
s K0 PR AL AR L = 75 B 41 PIBK . AK T .mTOR 25 (4 3%
B R TR (P<0.01), HFE B 1ERH 2578 AH%
PE. L2 f1% 4.,
4 g

COPD [ 5= A i B o4 A8 38 B oh =03 1 18 e ¢
i, A0 2R 0 2 B AT R VR COPD 5 1)
BT o PEACH MY AL BRI, B B
PTG VBURE T 2 T R R T R, AR
HEB T 5 PR AT DS 1) 24 i v i A IR
BE 1 11 200 B R o 2 X T 58 T A S, PR LY

%2 HBHAKXRFVC.FEV, .PEFIEHRAILLE (x5, n=20)
Table 2 Comparison of FVC, FEV,, and PEF of rats in each group (xs,n=20)

ZH 51 7l E/(mgkg D FVC/mL FEV,/mL PEF/(L-min~")
Xl HE — 8.02+0.75 4.64+0.38 3.86+0.34
Rt — 2.92+0.30™ 1.07+0.14™ 0.82+0.11"
HhFE KR 0.2 6.62+0.52" 3.73+0.32" 3.04+0.28"
JEALE 30 4.47+0.42% 2.544+0.27% 1.63+0.21%
60 5.53+0.56" 3.13+0.31" 2.28+0.25"

Sx IR P<0.01; 5L L :#P<<0.01

“P <0.01 vs control group; #P <0.01 vs model group

HFEKFA

JeAtEr 30 mgkgt

JEALEr 60 mg-kg ™t

1 FHELH HE £ (400%)
Fig. 1 HE staining of lung tissue (400 x)

®3 SAXRIALRERG TS (xts,n=20)
Table 3 Pathological injury score of lung tissue of rats in

each group (xxs,n=20)

4B FIE/Gmgkg D ALSURE G S
pugis — 0.07+0.01
FEi7Y — 2.62+£0.27"
Hh 28K A 0.2 1.26+0.14*
JRALH 30 2.13+0.22"
60 1.67+0.16"

5 R Lh s - P<<0.01 5 SR LA - #P<0.01

P <0.01 vs control group; #P < 0.01 vs model group

AKT — s 6.0X10*
MTOR e s— 2.89X10°
4.5X10*

B-actin
o e RO MhZEKir 30 60
FERL IR /(mg-kg )

E2 PI3K.AKT.mTOR % H#J Western blotting #& il
Fig.2 Western blotting of PI3K, Akt and mTOR proteins
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x4 BAKXRBRIASLPI3K. AKT.mTOR F A R L XTIk B & LL AL (vts, n=5)

Table 4 Comparison of relative gray value of PI3K, Akt and mTOR protein expression in lung tissue of rats in each

group (vts,n=5)

Ga| 7l &/ (mg-kg D PI3K/p-actin AKT/p-actin mTOR/B-actin
Xof — 0.18+0.03 0.07+0.01 0.12+0.02
LAY — 2.34+0.37" 2.04+0.317 1.87+0.24"
Hhy FEK AR 0.2 0.24+0.05" 0.17+0.03" 0.18+0.04"
PEALH 30 1.62+0.28" 1.05+0.12" 0.92+0.17%
60 1.05+0.22" 0.72+0.13* 0.56+0.11%

X IR EL R 7 P<<0.01 ; S AR R Az - #P<<0.01

“P <0.01 vs control group; #P <0.01 vs model group

AT DA S 2 ek A 1 Wiy A )N BRI AR SO . AR AT
o, RALUH 40 COPD K i BALF 1 TNF-o #ll IL-6
FIEAKTBEZERTHAA, BAEH SR EH M,
LB T R ALH AT LR K COPD K B AS0E A E. il
A ST 9 B o 45 SRR B OR TR B R LA &
AH P B 40 ] COPD K BRI fili 453 455 » (7] B fil ) REAGE
T 5 305 sk RT DA A DG P4 1 2535 COPD K R
G ThEE . iR gh RAEw , JEALUE AT LU §] COPD
KRB R E , &A% COPD filidia £ f 447 76 F ,
FEK AN LA N — A B 5 B R 45 T 2R AL ) 45
Ui B T AHIE 5T ) Pt TR ) mT S
PI3K/AKT/mTOR il % /& 4 A 3 2 (1) 4 M i 4%
BT, PISK 0% J5 7T LRI AKT f9 N 3 PH &5 19 45k
gEG1, PIBK WIS R 5 14 , B M1k AK T BERR AL,
TR Ak 1) AKT BT LA AH B o 4% 7 1 4 M 1, Je
T B 0 () 42 9 P& AR 0 IR mTOR B (1, 1T R
Ui £ R A K L 3 B RN 0 SR R R i R AN . Wang
SO B 9T B o, 1 PI3K/AKT/mTOR 3 % 7] DL
T WP URTE ST T UL R B T A R R B D R, DA
S 4 i A0 JE BT CECMD J 43 B AR R, 8 A /<0 T BE 1
JE, K5 5 COPD i A2 4 FH + 25 B0 551 (1 F 7\
7, ] COPD K iR PI3K/AKT/mTOR 15 5 i #% 7]
DA BH 1k 078 ~F 5 JUL 2 o 338 B R 98 0 IR N, KRR TT
VB o A bR S0 7 5 WA 8 () AT 90 R B, B AL T
PL ] PIBK/AKT/mTOR 15 Sl % . ASHF 546 1
JE AL X COPD K fi, PI3K/AKT/mTOR 15 5 i 1% )
SR, R BLPE AL 40K B PIBK AKT.mTOR £ [ %
% AR T COPD B A 40, HL A S 70 A oo, i
B 7 pe AL A LA 4 COPD K Bl PI3K/AKT/mTOR
T I M ZE R A E S — AN BH M Rk TR T 2K
A EE SR, BB T AR S AR B B AT SR . AL
T COPD K B AUTE %8 A (1) 4 i) 45 F 7T R A2 i i 1
1] PI3K/AKT/mTOR i 4 S2 LA

AW IR, FEALE AT LA COPD X PI3K/
AKT/mTOR i@ % , #0108 0 , & 3% Wl 35145 4R 3
EH .
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