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Effects of carbocisteine on PI3K/AKT and y-GCS expression in lung tissue of rats with chronic airway inflammation
Li Guowu s Xia Xizheng” ,Liu Daijian
(Department o f Respiratory Medicine ,the Second A f filiated Hosptial to Zhengzhou University , Zhengzhou 450014 ,China)

Abstract: Objective To observe effects of carbocisteine on phosphatidylinositol-3-kinase (PI3K) /protein kinase BC(AKT) and
30 healthy

male SD rats were randomly divided into control group,model group and carbocisteine treatment group. Intratracheal instillation of

v-glutamylcysteine synthetase (y-GCS) expression in lung tissue of rats with chronic airway inflammation. Methods

lipopolysaccharide and cigarette smoking were resorted to establish rat models of chronic airway inflammation in model group and
carbocisteine treatment group. Rats in carbocisteine treatment group were subjected to gastric irrigation with carbocisteine
(500 mg/kg) 30 minutes before smoking from day 17 to day 30. Cells in bronchoalveolar lavage fluid (BALF) of rats in each group
were counted, pathological changes of lung tissue were observed, immunohistochemical detection was adopted to detect the expres-
sion levels of y-GCS and phosphorylated AKT (p-AKT) and reverse transcriptase-polymerase chain reaction (RT-PCR) was em-
ployed to detect the expression of PI3SK mRNA and »GCS mRNA. Results
in bronchial and lung tissue and neutrophils in BALF of rats in carbocisteine treatment group were significantly lessened ( P <C
0. 05) , their p-AKT protein, y-GCS protein, PI3K mRNA and »GCS mRNA expression were markedly decreased(P<C0. 05) ,and

the contents of glutathione(GSH) ,reactive oxygen species(ROS) were obviously reduced, while that of total antioxidative capability

Compared with model group.inflammatory infiltration

significantly increased(P<C0. 05). Conclusion Carbocisteine probably reduces the inflammation and oxidative stress in lung of rats
suffering from passive smoking through improving the expression of y-GCS protein via PI3K/AKT pathway.
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7 BE 2 WA W A 26 1E Sigma 24 ] 6 RE GSH IR & 18
B oA ) TR BT S B R 1k AKT (phosphoryla-
ted AKT,p-AKT) .y-GCS £ w B i {k J 5% [E Santa cruz 2 #]
77 bG8 SP R A TAE WA & (SP-9000) It B Jb 3% H 12
AW TR |, 0 5 5t B8 4 i 5% I (reverse transcriptase-
polymerase chain reaction, RT-PCR) iz & ) H Jb 57 5 E B 5%
EYHRARGRAH .

L2 Seah o Ra Al & s PEE Sprague-Dawley
(SD) KBl 30 HO O M K2 L 86 3h 4 o .0, 7 3 1k T &
(190. 0410, O g, FEFEHLE TR0y 3 4. 20 10 A, A5
56 >R FH B P 3 R O T (DB AL 5 1,16 KL R U 102
KE AR 3 mL/kg 5 & T 5K B S F A8 2 8 (1 mg/mL)
200 pLAE AR NS 2~15 K4 17~30 K¥ KR EAH
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T2 AN B S R TR S (B X & B T 1 mg. fE Tl
10 mg) MEWEL 5% (v/v) G K 2 KR 1 hs s 17~
30 R A WMHHT 30 min FA#AR/K 1.5 mL #H ., (D RH
FIHIR YT AL < i 22 WAL 20 5 0 F (R S B 20 5 565 17~30 K b7 MR
NHAT 30 min 25 732 @48 500 mg/kg #EH . (XTI . E#
TFELH 1,16 KA 102K & A 3 mL/kg I 16 I 51 R B, <
B VE AR BEER K 200 L, 45 17~30 K45 T A #4h/K 1.5 mL
WH . A RRISES 31 KA 10X /K& &8 3 mL/kg I 15
T SRR T o 25T ) I it Ak BB L AT VR o L B RSB AR A

1.3 Lk

1.3.1 A % i i ¥ Y% W (bronchoalveolar lavage fluid,
BALE) By i858 39030 ik s am 4k 58 K B I W 43 85 40 AR

L2 G544 FRE S IERE T L 1/3 PR AL s
H T RS A S T T A 2 A A0 TD A O [ R AR R K
3 mLyEAZE N, 4515 30 s J5 [E4h, & 3 ¥k, BALF [o] i K 24
80% .M BALF 7%k 1 410 43 2531 4.

1.3.2  fili 2 2005 3 2 W 5% S 4 bR A B DR AE BCZE I Ak 21
LT 400 HE [ A 0 ) L TR R R AT 8 )G o
BB . VIBUA R KR A 4% £ 5 W[ E J5 H T
G 2 AL AA G 5 4 A i R B TR, — 80 CARAFEL
F GSH. i 14 %8 (reactive oxygen species, ROS) | B3 A L fig
(total antioxidative capability, T-AOC) #l RT-PCR ] ,
1.3.3 Jli#H4 p-AKT K& v-GCS Wy gl g k24 R A
B L S0 25 4 5 R B0 AR ) 2 B -3 S AL ) B (streptavidin-
perosidase, SP) Il p-AKT FHH K vGCS EAHM KL, W
A0 22 T VP ] 5 0 AT T I 4 O A S ) e O &KL i
JEAB S, Ll S LT B BT S SR OISR — L P, A RO
Bz (3, 3'-diaminobenzidine, DAB) 1 £ , 71 K & & 44 J5 I 7K &t
Fo AR AR B Bl ks AE B R B M. 8 Biosens Digital
Imaging System(V1. 6) EZ 43 #7 F S A I & 15 o BH 4 X7 35
BUMLEE .

1.3.4 ffigH4R PI3SK mRNA f »GCS mRNA #J RT-PCR ¥
T B o AG T 22U )5 7E WA T B . A 1 mL Trizol 3
A HE RNA,RNA 4l fE 35k J2 58 8 R i A I Al RT-PCR #
VA B 3 4 B SC Rk 9E 4T, PISK mRNA E 751 #:5-AGA
TGA GGT GAG GAA CGA AGA A-3', T8I 4.5 -AGG
AGG AAG CGG TGG TCT A-3', 444 A Bt &y 480 bp; »GCS

773

mRNA FVWE5[4:5 - AGA TGA TAG AAC ACG GGA GG-
3", TSI :5-CAC AAA TAC CAC ATA GGC AGA-3'. ¥~
3 Bt iy 424 bp;practin 51 # 4 :5-ATC ATG TTT GAG
ACC TTC AAC A -3, Flifal ¥ :5-CAT CTC TTG CTC
GAA GTC TA 3", §"# /=44 318 bp, ¥ /=% 2% IR
W BE IR HL UK 5 o BT 0 AR =X 58 A1 37 S AP AR R 43 O
TR PEAH

1.3.5 [figl4! GSH.ROS K T-AOC & &k B4 il 4l
LU L ok 4 R & R E U] B GSHLROS K& T-AOC
)

1.4 geitsab s kA SPSS17. 0 8 AF# AT 4o it 2= 43 i, 3t
W T2 FoR AL ELBCR A « B, DL P<<0. 05 hE R

TN -
2 5 R

2.1 KR BALF hRIEAN iy ik BAEIL] K R BALF
20 0 5 ot R 2 W 346 2 (P<C0. 05) , JH w1 H e e 44 i 1
Z R E . RH A AT ALA0 MR R A A 41 B B AR (P <<
0. 05) , fH &% BRZ A B 4% £ (P<C0.05), W& 1.

2.2 JALZUREIAA A X ER ALK BRRGE b R A0 M e 2 il
AL AL IE s A b R 0 OV IR BE ™ E L W] K R E
I LR 5 R R ] YA YT AL b B AN AR IR IR PR I R E 41 iR
e 5 R AL

2.3 AHAF p-AKT HE K vGCS EHMRIE  BRA K
BRI p-AKT A & v-GCS H AW FREH B & TR
H A TT 4 AR B4 (P<0. 05) , & B &) JH 34 ¥ £H K Bl il 46 21
top-AKT FEH J v-GCS & A i R K5 W B & F x4l (P<
0.05), W% 2,

2.4 PI3K mRNA J% »GCS mRNA #ik RT-PCR &5,
RIZ] PISK mRNA J »GCS mRNA =ik B 8 & F 2 W "] H5
7 4L RIRT B ZH (P<<0. 05) , HIR B RIIHIARYF 4 PISK mRNA 2
GCS mRNA 3581 8 5 T X B4 (P<<0.05), WA 1.3 2,
2.5 flidlZih GSH.ROS & T-AOC Wy & & 5 x4l ke
B BT B R H R] IR YT 4R R ZH 2R GSH I ROS &3
i, ROS /Y38 e 4 B3 &, 1 T-AOC & & 8 3 B % (P<<
0.05), /R4 F1 ;R HH A 97 40 GSH Ry 38 A A2 LA
HLHL ROS (9 38 i A7 76 B - P A R . ILER 3.

£1  BEAKXRBALF AMBHRSK (7+5)

. M52 (20
215 AN A B (X 10° /mL )

PR B WA e 40 T B 41 i
popiisEiil 1.65+0. 38 81.1342.58 13.21+1.76 5.66+0.91
T 41 7.3240.77" 65.15+4. 85" 30. 434, 54" 4.4241.19"
R R IR A 4.2040.61*% 78.15+5. 41+ 16. 1443, 94 5.71+£2.37%%

© 2 P<C0. 05, 5% BRAL 4% # . P<<0. 05, 5 R4 L4 .

*x2 EZHEXRBRMAL p AKT EH.7-GCS EH.PI3K mRNA & »GCS mRNA fjFkix

20 51 p-AKT ZE [ y-GCS H M »GCS mRNA PI3K mRNA
Xif e 2 106. 6445, 91 113.87+3.49 0.15+0.02 0.45+0.07
R 151.334£11. 09" 145.09+9. 58" 0.45+0.05" 1.1740. 11"
¥ R G T 4 130.48+4.86" % 126.514+4.76" % 0.2140.04"# 0.8740.09"#

©P<C0. 05, 5% BRAL L4 # . P<<0. 05, HERI4T Lh 4 .
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2.6 pAKT 15 y-GCSHEH K& »GCS mRNA [ B4
OB RIE R R A A F p-AKT 5 y-GCS 1 M »GCS
mRNARFRIKH 8 B F M EAHC (r=0.812,r=0. 741; P<
0.01),

%3 ZFHAXBRMAL GSHROSE T-AOC &=

GSH ROS T-AOC
4 5
(mg/mg prot) (U/mg prot)  (U/mg prot)
Xt 2 13.3643.81  7.15+1.78 1.45+0. 39
1557 441 29.4845.37% 27.594+4.61% 0.63+0.27%
¥R A 3G T 4L 20.7344.46#14.9243.34% % 0.94+0.35*%

*:P<C0. 05, 5 X BRAL L4 s 7 - P<<0. 05, SR RIAL LL 4%

600 bp
600 bp -GCS
500 bp PBK 300 bp N
400 bp B-actin
300 bp B-actin 200 bp
200 bp
100 bp

100 bp

M: Marker; A: 4 B4 ; B BERIAH ; C 30 WAl T 4.
Bl ARMAZA PI3K mRNA B »GCS mRNA H &%

3 it ®

AT AN A LB Ak O 2 18 M BE 2E 4 il 2 9% (chronic
obstructive pulmonary diseases, COPD) fit) 5 % 1 & 5 ML IS .
AR S B LAV BALF o 48 5 450 b Mok 40 i 4 B i 0
T i 2 21 4 o A0 IR B . L SRR B HE S KL s S R AL
Ll A L TR 4 K BRI 20 4 P GSHLROS 5 1 34 18 5 L Al 3 18 75
PR T )5 & s i T-AOC & 3% B I, 2% W1 A5E 8 2 il 21 21
AFAE R AE FEAL-PU A AL R A

AR S R AR AL R B AL 8 b p-AKT 1 .y-GCS &
F1.PI3SK mRNA } »GCS mRNA )5 1K 7K ¥ 34 %5 %t B8 25 W
0 R B 18 M RUTE AR TR BRI 4 4 b A A AR A I R
FRMES AT R p-AKT 5§ v-GCS # 1 & »GCS mRNA 1%
KR IEAM S, W] PISK/AKT {5 Sl i@ fe 2 5984
y-GCS ik . v-GCS & GSH 4 i iy IR 38 i , v-GCS 19 135 32
KA GSH & B, i 2 5 /3Pt /e M. Li 40 1
WF5E & 3 PISK B4 ) 77 1LY294002 fEFH 1E GSH &Y i,
Arisawa % S0 IE B P13K/AKT 38 B 4 5 fig 2% S0 IR 15 Ak
JE AR A R AT A M F 2 M E B F 2 (nuclear factor ery-
throid 2-related factor 2, Nrf2) # % i1, M1 8 5 v-GCS 4 %
%, Martin 50 5 % 8, PISK 1] AE 375 — 464 B) T34/ Nrf2
FEHK PR ERAME S, LR RIER PBK/AKT 55
T [ Sk B Nef2 b i AR G 1 2R AR R i N2 B 7 A
42 55 y-GCS /YRI5 K . JE M GSH /95 1

2 R R SH R 20 M0 BOPVE % 25 . T DA B L B
HRM B AR WS TS A
M %n 3k (— SHD . o] BB B HUB Y (B0 A0 R 8 7 . AR ST
30 380 2o W00 7 TSR PP LT 0 Bl A K R A R
WML . 2B RIHIG YT ALK Bl BALF Ho 20 g i 45 4 Y
Y1 BT REAR - eb e 0 B 5t 0 0 . A 2 A U
7 o R ] 3HIE T A S BB b B 5 A8 HE ZTR AL | v MR 4
0 35 Y 49 A AR 21 A T U L B R H ] VAT AL RGE R AE
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FruiE . RE EIEIRYT AR PISK mRNA . p-AKT & H K& v
GCS # [ 1 2 358 7K Y A B R 21 [ A% . GSH L ROS &+t 5 46
RV A T FEAR H ROS BEARE W &, T-AOC 1 8 2 I+ . i3t
BB WP RIS IR T AL AP R A BT I . 5 R ATIA L 4R
AR R B PR BT AR . Yasuda 25U BB 5
2 WY R Y W] I AE B AL R R G R RE 4 I R 4 R A
H. BN 22 A~Z 0 i PEACE I R F 58 26 B & B B 30 7 fiff
COPD &1 & AE #KEAR 24. 5%, Hw Il i A i 402, I%
T AR SMUE 5 AIE SR Y R 3 0T 58 0 9 Bk ROS & 5 9T AR 1k 1
FAN) L X G A S £ R — B, BT ER R E) S T R ksl W
R 08 Fr) 48 i 1 4P O 38K

MZ L AP R B PI3K/AKT {5 53 i 7T 2 5 4 f1 4 1k
T y-GCS 1y i 45 . T RE AL S Bl sl R A8 T FE BT AL
GSH , i B AL -0 S 1k 2% 5 . [ I SO0 PISK/AKT {5 53
BB Nrl2 b R P8 95 2 (A 35 51l Nrf2 5% 07, 5 &
5 »GCS W g sh+ LA A5 45 5 )8 3 »GCS mRNA )
BESE 4R T v-GCS 1y & &, T i GSH. (¥ & 18 % 4t A4k B
oA PR R, AL — B T AR R A
7 U AR S A A I LT I ROS, & HE TR e BT A A 1 FE T
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