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AR Sprage-Dawley KO, 144 H (2 A%, /K5 200 ~260 g) , BEHLZF IE# 2H (A 21,24 H) FIsz4H (120
HY) o A HE TR PIE KRS | SR T PQ 50me/ kg HE B 75 SR BUM LT 4R ALY | 7 B8 I AR 4
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S LT AL BT RE S AR B AR, — 7 T ] NF-wB 752 , 38 5 NF-kB-NOS-NO {5 53 J# ik
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[Abstract] Objective To explore possible protection mechanisms of «-LA on PQ-induced pulmonary
fibrosis. Methods 144 healthy male Sprage-Dawley rats (2 weeks , body weights ranging between 200 and 260 g) ,
randomly divided into two groups : normal control group (A group, n =24) and experimental group (n = 120).
Experimental group (50 mg/kg, intragastric administration ) was administered to all rats of paraquat. Group A was
given to equal dose of saline. Then experimental group can be divided into 5 groups based on the different methods of
intervention ;the B group(n =24, equal dose of saline , peritoneal injection ), the C group (n =24, high doses LA,
100 mge kg '+ d', peritoneal injection ) ,the D group( n =24, moderate lipoic acid ,60 mgs kg '+ d ', peritoneal
injection ) , the E group (n =24 ,small lipoic acid ,30 mgs kg '+ d~',peritoneal injection ) and the F group (n =24,
glutathione ,200 mg+ kg '+ d ', peritoneal injection ). At the commencement of the experiment , arterial blood was
taken about 3 ml to determine NF-kB,and the levels of NO ,NOS,TGF-B1 were tested ,which were measured at ™,
7" R 14" and 28" day after PQ poisoned. Results (1) The levels of NO,NOS,NF-«B had reached peak at 7" day. It

was falling in 14" and 28" day little by little, but it was still higher than normal control group ,one of the most
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significant increase in the PQ group . PQ group compared with each intervention groups at 1",7" 14" and 28" each
checkpoint , PQ group manifested significant difference (P <0.01 ) ; Compared GSH group and each dose LA group ,
LA big dose group of each checkpoint all significant difference (P <0.05),LA medium and small dose group had
contributed to differences not obvious . (2) The level of TGF-B1 had peak at 14" day ,it started to fall later ,but it was
still higher than normal control group , one of the most significant increase PQ . Compared with each LA groups and
GSH group at each checkpoint ,PQ group manifested significant deviation (P <0. 01 ) ; compared with GSH group , big
dose LA group showed up significant difference (P <0.01),in LA dose group of 7",14" in 28" day showed
significant difference (P <0.05) ;the level of TGF-B1 in the small dose LA group had significant difference at the
28" day , other than the others checkpoints (P >0. 05). Conclusions The results showed that PQ-induced pulmonary
fibrosis can be alleviated by LA ;the mechanism is possible related to its unique antioxidation . On one hand , LA can
reduce NF-kB activity and scavenge oxygen free radicals by NF -kB-NOS-NO signal pathway to inhibit oxidative
stress ;on the other hand ,it can inhibit the expression of TGF -B1 ,and to alleviate lung tissues fibrosis. LA shows the
characteristics of fat-soluble and water-soluble, it is not only scavenging oxygen free radicals in cell membrane , but

also removes the free radicals of mitochondrial origin . Thereby , LA can protect the lung tissues against lung fibrosis .
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ThEES SR BUIET 21k, R IR 25 W) (LA) iE4T
PRSI SR TR, TR T REHLAI

57 %

— SEE SN 2 ST

1. SE5G B4 . 3k £ fg BRI 1% Sprage-Dawley K Fi
144 H(2 8, K5 200 ~260 g), BEHLAT IEH2H (A
2l ,24 HO)FISZERZ1(120 K)o A 25 T4 Bk
HEH  SCAH LT PQ 50 mg/kg HEBiES K RIS 44k
R ST AR KR T Tk AN [R] 43 A AL PQ
H(B4H)24 H; LA RFAEL(C 4l)24 H ;LA H5flE
ZH(D 4)24 H LA R (E 2H)24 H iR AL B
HAK(GSH)4H (F 241)24 H,

2. e R 2507 K TR IRIT ) LA K
GSH ¥ N 4y7E, M H 1 R —rRB4S 2, (1)
10 mg/ml PQ L ] : B 20% PQ (7K5)2 ml, I A
B A HEER 7K 38 ml HRAT, AU EE10 mg/ml, H
KEFRE G 50 meg/kg #EH . (2)10 mg/ml LA FESf
VI 1 32 LA TESHE (20 ml: 0. 6 g) AITAZITESH
Az EER /K 40 ml TR 2O 10 mg/ml, #EK BRUA
MEITERT 425, (3)20 mg/ml GSH 1 5k B il B 1

NF-kappaB;  Transforming growth factor

SCHRLER (0.6 ¢) , FEST A FER K 30 ml IR
5 AR BE20 mg/ml, K FUFREE 5% 200 mg/ kg MR S
PR,

ST BRI

SEIGH KR T PQ 50 mg/kg HEH , A 4551 4
FHAEHERKRE S VR XS B, 76 PQ Je# 5 1 h, ik
s KRB A sh e B PQ tha SN (125 %
BNYIIIR SIRS SWThRE ") o B AL I HE ST Rt
FEZEFER KA PG BR ; C 4L IS TEST LA 100 mge
kg "o A7 D AT LA 60 mge kg e dTE4H
MEIETEST LA 30 mge kg '+ d 7' F 218 B 5T GSH
200 mg+ kg '+ d 7',

= Sl R AT ALy 2%

HRHE Szapiel 25 47 B0 2 it 26 R AR AL 1Y)
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1. MR 9.0 9, T4 ( - ) 51 9%, iy &
R (+) WIS <20% 52 G, B R P EEC + +),
TS 20% ~50% ;3 9, MR TERE (+ + +) %
AEVE I >50% .

2. WEF4Eqb 539 .0 g, il R4tk ( - ) ;1
9 MilE) B BE LT 4R ( + ) AR B <209 52 9%, i
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1. PRI AR M I £F A b /g (% 1,2) -
STAHIELI it g 23 DL b R R T, il 4 23] L K
Jib FE AL R R PR MR |, B R R Y R, B A
DAL AEAb o 2RI, HAR R I T 4k 40 534k 3
Az TS5 PN R i D e T AR, R AR 20 2 3 B Sy il 2k
AR AN, B R R 0, st R, i ™ VUSSR A
FRIREIE AL,

2. KEUM NF-kB NOS NO M5EL4E R (£ 3 ~5) .
BRI HT BN, IEH ALK R NF-kB \NOS \NO 5B 1] 55,
U (P >0.05) s LI AR 1 ~7 KRR

PR, NF-kB \NOS [ 15  NO 19 7= & B B T+ & ;
LY I SR S A AR IR B T R BT i T
EH 4, X5 NF-kB-NOS-NO 3 & %) 3% 41 52 W A —
H, A HSHLRALEAS 225 (P <0.01);B
HEHEHAWBAGIT #2255 (P <0.01);F 45 LA %
FIRmAME LR ER, U5 CHESFARIT¥E X
(P<0.05),5 D 4] E 422305,
KEIHLHLI )0 TGF-B1 MELE R (£ 6) . Al LUy
BT H S5 2H N AR B ) B A v i ] R KRR
JHZHZ TGF-B1 & B T, 25 14 Kik3| g, 2
55 28 RETA BRI, vT A 5 R AE THIR FIALIA B B At
PO HAAS A RS 5 A A LU A Seit 2
5 (P <0.01) ;#5085 TS B 4l bede, ¥A gt
IR (P<0.05);C HMF 4H TGF-B1 FikA Gt

F1 AHKRBMRERMEITH (R
a5 #1 K ENIPN %14 K 5508 K
0% 1% 2% 3% 0% 1% 2% 3% 0% 1% 2% 3% oOH% 1% 2% 3%
A 6 0 0 0 6 0 0 0 6 0 0 0 6 0 0 0
B4 0 2 4 0 0 0 1 5 0 0 0 6 0 0 6 0
c#H 0 6 0 0 0 0 5 1 0 5 1 0 1 5 0 0
D4 0 6 0 0 0 0 1 5 0 2 4 0 0 6 0 0
E %4 0 1 5 0 0 0 2 4 0 1 5 0 0 1 5 0
F 4l 0 2 4 0 0 0 2 4 0 2 4 0 0 1 5 0
T2 FUARBIGLT AR (R)
a5 H1 R ENIPN %14 K 4528 K
0% 1% 2% 3% 0% 1% 2% 3% 0% 1% 2% 3% 0H% 1% 2% 3%
A 6 0 0 0 6 0 0 0 6 0 0 0 6 0 0 0
B4 6 0 0 0 0 0 4 2 0 0 2 4 0 0 0 6
c# 6 0 0 0 0 5 1 0 0 2 4 0 0 1 5 0
DA 6 0 0 0 0 3 3 0 0 0 6 0 0 0 5 1
E %4 6 0 0 0 0 2 4 0 0 0 5 1 0 0 4 2
F 4 6 0 0 0 0 1 5 0 0 0 4 2 0 0 3 3
R3  FYARRUMA NF-«B & RZL (pg/ml,x +5)

451 R ETBIPS ENIPN %14 K o5 28 K

A4 6 16.30 £4.23 21.26 £4.52 19.61 £5.27 20.57 +5.83

B 6 95.51 +24. 58" 427.51 £56.58" 394.65 +34.62° 375.74 +27.53"

CH 6 44.71 £12.39" 204.51 34,73 180.37 £21.55" 54.53 +8.52"

D4 6 58.62 = 14.42" 274.57 +38.94™ 224.71 +24.28™ 94.37 £10.54™"

E#4 6 69.22 +18.53" 308.26 +40.24" 251.66 +30.24™ 102.37 +15.54™

F 2 6 70.63 +18.17% 324.36 £44.58" 283.31 £34.52% 124.55 £14.58

5 A ML, P<0.01;5 B4 ILE,"P<0.05;5 F 4 1LH, P <0.05
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F4  AYREULF NOS &AM (pg/ml,x +5)
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201 53) R TR EINIDN 14K %528 K
A 6 13.60 +4.26 12.60 £5.32 16.54 +4.47 14.25 £4.61
B4 6 97.53 +23. 68" 346.72 +43.58" 243.62 +32.44° 158.42 +31.58"
CH 6 34.81 +10.48" 126.44 +20.23"° 84.51 +13.56"° 52.61 £8.22™°
D #H 6 54.57 =14.52" 151.53 +24.57™ 114.33 £15.32™ 74.53 £11.58*
E 4 6 68.51 +15.47" 204.25 £21.44" 132.64 +24.56" 90.24 +10.31%
Fé 6 70.42 +18.53" 214.74 £21.64™ 164.53 +18.52™ 125.42 =11.47™

H: 5 ALE,"P<0.01;5 B4 ,"P<0.05;5 F 41 1L#,°P <0.05

RS FUHLRBIMA NO FREZEM(umol/L, x +5)
2 51 ¥ BLR %7K 14 K 5508 K
A 6 32.46 +7.58 28.51 £6.25 26.35 +5.64 24.54 +4.57
B 6 108.51 +24.36" 357.58 +40.58" 246.51 £33.61° 194.67 £27.63"
cH4 6 62.47 £10. 42" 184.67 +24.33™ 134.53 +20.58™ 74.51 £11.52°°
D4 6 73.53 +14.74" 215.24 £31.58" 164.58 £26.31™ 94.56 £17.72°"
E4 6 78.62 £15.58" 244.52 +34.62" 204. 11 +34.66™ 124.63 +16.44™
F 4 6 84.31 £16.53™ 263.62 +34.56™ 194.32 +35.27™ 134.51 +14.58™

W5 A4 ,"P<0.01;5 BAHLE,"P<0.05;5 FHIH, P<0.05

£6 HAKRBUMAELLIE T TCF-p1 &AL (pg/ml x +5)

21 5 HH 1R %7K %14 K 4528 K

A 6 29.51 +4.58 31.17 +7.42 33.52%5.13 30.42 £6.26

B #H 6 46.53 +7.47° 345.57 £36.92° 433.64 +42.56° 360.37 +36.58"
cH4 6 30.42 +4.46™ 181.34 +24.36™ 227.64 +18.55™ 164.85 +11.42™
D4 6 34.63 +5.32% 203.18 £25.73" 235.64 £25.72" 180.84 =17. 61"
E4 6 36.84 +5.46™ 220.84 +27.56™ 317.84 £30.45" 243.84 +21.23™
F 4 6 35.38 +6.24™ 235.75 +31.44™ 314.62 +36.28" 275.54 £26.39"

W5 A4, "P<0.01;5 BAIE ,"P<0.05;5 F 4114 ,°P <0.05

2R (P<0.05),FH5 D HE 7. 14 28 Kif 2= HAHS
HEE X (P<0.05),F 45 E A5 28 KEFALGTT
FE N (P<0.05),

PQ TR BB L 2%, EATHA Ry 3
FEAFMERLI] R 20 P I 5 SR A IO 38 5 H 27 2k AL AL o1
KAV AR WS S SR PRI ] | S5 i
FAATE L, AL 2R 21 5 83530, PQ
A SIHA LM A B B E A RIS NF-xB 5|
AR 5 SR A TRVE A7

PQ APl 2 27 A 0 4F e Al ok A, 322 Ak
PQ Z5 BT X 41 L P8 2k 7k Dl e ) i s i B sk
A F IR, PQ RE SN I N SRR e S 7
R | ZRR TR 14 S BT AR S A R

AL B AR e T, KRR IR E T4
W PSR (1) Ty RE , 5 MUK Y 8% ( Malonaldehyde ,
MDA) FikHZ 155 NOS SHE 5t m 2k NOS fi#
b L-KGZIR ™ A2 NO 4K T = v BE 1Y NO JIl ] 2 52k
KA L 15 338 2R 8 BT A6 B AT B S A it =i S e
S oo Bl P3G T 58 S AT R O S, TR T
XA AL T AR LT R E S,
TS [ R b A58 497 8 b AR P W e ) R, e 2410 1 24
PRI SRR AEAL Y L R PQ TR RS, JonE i A
AR T AW AT A (W 200 JH RN PRk I ) |, 485 40 g
X R A s, BB R PR, S B Bk 414!
B AT 1L, 20N B T BE R L — Ay
JFR NO, [FIRF NO o240 il 2R R i) 2R 2 n]
DAVE R PTAk iy S0 A 2 44 i 28 K HL F 30 Al 2T 24 Ak 1) 48 b
Z—,
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HARFATAE IR IR AT LA A DHLA B,
AR, LA F1 DHLA #H 5 5% AL I 22 F i v 480 8% 7
B , PG AR BT SR A FAE PRI I 25, Bl R T
REFLEALR I EA K RS A R R A
KIEFIE  IgvA i K S AN s &, VE PR an i -
FIRB T Ao 48P0 40 5 ARV A 2 BB A% A 30k b ¥ ok 40 L A
LR AR R

S AR O il L 2R SE BRI |
R A M S T PR TR D, i ke R
PQ HRE 2 J5 A A N 3 T BUIT I B % 50 e 8 B
W, AR N PQ R i Z L (4N 40
L PN SRR A R IR | A M 4 PR Bk Ak DR 4 ) S B
MR AP T AFRATTAY SIS T I 2 PQ 5 RS
i S E S IR, 2545 45 B 1) Bl v SR 16 22 | 2 20
LRI, HIJCH A8 & A, 4 AL FE 4SS R
SABCHEAR I S 4T B PR X IR, X e 4
SCHE, SRR S R R BB ., T 4R AR BB
AL ST S M 0, S5 I AT Ak A 2

NF-«B, HEIFFEA R HE PQ Hr 8 v 48 i KR Al
EALRIBR H SRR . —J7 T, NF-kB f71E T
TR ZFP AR & ¥ 35 18 Q0 S U8 3T FHILAAR By 2 45
EEAMIIEE, 55—, MAMNAEUR R R AT NF-
KB G A G IR A )7 Xk, i sh e 3 5k, TR
TR PR HEHLIR JAE [N, 25505 1 & 1o 72
NF-kB 32 3 380006 B 75 & S0 A g 38, L AE AR sy v i 3k
NF-kB-NOS-NO {5538 FEGUR R , S BOA A i 38
MR XHUAF 4005 NF-kB 305 5 B i 10
18 .B NEZHHEEIRAEA T, ] i 1 84 Joft M2 aet dhe 41 ot
NF-kB (36" . MIRATRSE8e b il LI 2, PQ 5 S
RS 2 NF-«B 15 1 2 s i

NF-«B % fbJ5 i 7] Ll i NF-kB-NOS-NO 5 i
FESCEUN 22 450, FSE & B, NF-B 1% L5 15
5 INOS ,MnSOD ,COX-2 Z5:f4% 5% , m 31K 11 NOS 7=
NO,NO 58 & A 5 A it 500 il 356 5 | ke 200 if 25
Ve ATREIETAEAL T USRI R nNOS #INOS 3t
DRI DU it P 4R AE RS PR R A 0 2 Sl S5 R ARG, T I 5 e A
P05 1 SE AR SR AR % B SR 5 NF-kB-NOS-NO 15
A WTRATHY SR p T, Sk S
J& ,NF-xkB 235 TR, ol BB S5 9 RAEA T B4 3
Wb NF-kB [ S BT HLR A 5

TGF-B1 S FEATEF 4 Ak 1) Fe 4 R 22—, R i
E A | 1 2 A6 | P R 200 L i 2T 24 440 i 45 22 b 4
Hasr b, PQ HEESG, K 9o R R, Hh M 40 e
PRIl LT 4400 [ 23 TGF-B1 A 3 T I AU F fise
JEEH TR RIS A Ak . TGF-B1 A £ Fi:

PITs A AR B A 1 AR S ANTTOAR 5 5 | e 40 i A B o
(extracellular matrix , ECM ) {70 A FF 4171 il EF%%"HN . Ik
Hb, TGF-B1 WILER NSRS 75 T 25 4 21 2V K A
F-( connective tissue growth factor , CTGF) =ik, 5 =
TGF-B1 #8534 W) T REM T i/t 5T, CTGF Xf TGF-B1
EIERBVE . BT LA S SCE T8 TGF-B1 KA
REMEAL R TRt B 0 AFRA IS8 o] LU
i PQ FREEE 4 TEREIR M GSH T-HE , T-41% PQ
rh g FHP0T B2 AR oK P A B il TGR-B1 1Y
FEIRTR I W 3k B LA AT LUE i P A Ak A
NF-«B % A~ 5 1 ek 4 26 2 %) S8 A I 0K ST 346
TGF-B1 Kk, Bl L LR dEAk, LR3It fE

PQ B AEAL P AR J  (H A BT B+ A
FH 2 i it S A ) 25 T P AR e 2 45 b4 4 1 B0
VIl , EE VTS T AL A SO 25 4k A6 25 A R 1 46
SR T, B AL FH O REDL AL R B e iR T
(] b D SEUAR SO 5 98 PR ) ST 56 NF-kB 2 H: NF-
KB-NOS-NO 38 ¥ H i) 41 1t fii 24 ez 14 I 152 4149 4 G P 1
NOS NO L 4EAAR G TCG-B1 A g AH G 1y 4G Il 5
PRt AT irse  JF UG U ZE R
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