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Therapeutic effect of Metformin on Bleomycin induced pulmonary
fibrosis in rats*
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Abstract: Objective To investigate the therapeutic effect of Metformin on Bleomycin induced pulmonary
fibrosis. Methods Rat model of pulmonary fibrosis was established by inhalation of Bleomycin (with 24 successful
rats model). Rats in control group (4 rats) received normal saline. Rats were administrated with Metformin,
Prednisone or Pirfenidone 14 days after insults (6 for each group). No treatment was applied to rats in model group
(6 rats). The pathological changes of lung tissue were observed by HE staining and Masson staining. Levels of TGF-
beta and Hyp in bronchoalveolar lavage fluid and lung tissue were determined by ELISA. Results Rat model of
Bleomycin induced pulmonary fibrosis was established successfully. HE staining and Masson staining suggested that
Bleomycin induced pulmonary inflammation and fibrosis were mitigated by Metformin and Pirfenidone. Metformin
and Pirfenidone inhibited the production of Hyp and TGF-beta. Prednisone exerted no obvious therapeutic effect on
pulmonary fibrosis in late stage. Conclusions Metformin and Pirfenidone excluding Prednisone relieve advanced

pulmonary fibrosis .
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¢ & PE Al 25 4E 4k (idiopathic pulmonary fibrosis,
IPF ) o2 — 7l Jt DR AN Y ) 02 e 4 1 il 1) J 2T 4 1k
PP, 2R AR, IPFIFE T EERE, 50 2L
TAREEW, BRI E T L, —BAEAh
2RI 2 ~ 34F, KIRH 68 ~ 163 N/10 J1. #£
1991 ~ 2003 4F-[i] IPF f) A0 < 454F L TH 1%, H
IPF S R R AT AER S S I v, PS4 1PF &
EHRYT i feERE . SUN 46 Y &80, —HXUIREE
ol it 1 A A R /) I 96 19k A v A I 400 L B
Rl H ALK A F B (transforming growth factor—
beta, TGF- B ). IR A, il S T Rl I
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SERTRIT R, MUK HE X e Bl 2T 4 AL 035

1 MRS

1.1 EEME. 5 HA

HL 7R (AL BRI R ARAR ), &k
KKK ( HARTOMY 7)), 4iKRZE ( EH
Millipore 23 7] ), gAY ( 3&[E Thermo A F] ), FFF
A AJHAL ( HA Sanyo A ] ), fcs AT T WA
IP Win32 R[5 &4t DM4000B ( {#[E Eppendorf 23 ),
Germany Y627 i 5% NIKON & ys100 ( 7 [F Leica 2
A, BHEGAE.OPL (32E Eppendorf A F] ), Al
AL BRI A IR A A ), 20 CARIRUKAR | -
80 CHBAKIEVKFE ( HA Sanyo 24 H] ), 37°CH#FE (£
HIRASMWA A7 ). SD HEMER R 44 2, W A2 =
B R 2 T B B B A MR S8 T s e sh bty 9%
T B B SR s L

Masson YL a7 . HE Yetafi] (Jbatigitk PRl H
ABRZAT ), WX (rh3e b s 6 254 R
al), MR (JEatEE R 2 A RA R ), ke
(LA 25 A BRAR] ), TRE R (WL I
HIZGABRA R ), KE TGF-B K HYP BB ek 7
& (SN s E YR BRA R ).
12 PURBHEHRSA

2R IRA (4 HORBUTEESHEEERK 1 ml/ke.
B S LAY Y 24 HORBLBEAL 2 4 4, Hdle
Ho #Ad] ORI, Tk Jersdl. mtakJe il
RBAE NI TE AR R 5 mgkg (4% 5 mg/ml

T AR K ) I AR TR A S
5515 KRB IAE T LA HERMN 258 (Hrhas A
Xof ELH FIR AL O A FEER K S ml/kg, HARAH 3T
DL o ZHIXUIK 250 mg/kg . ik JERN 5 mg/kg. MEAEJEER
50 mgrkg, HEAIFE 24 h 4525 11k, HZY 14 d J5bsER
FRIFEU ).

i ELISA XU AR S 00 32 K 0 =2 A48 i . 7 ok
% ( bronchoalveolar lavage fluid, BALF ) 1 TGF- B Y &
M) R P R 2R (Hydroxyproline, HYP )
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R R U HE AR Ak
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il ZH R K S) R 4 B A LA IR
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FHBFFRYAE 450 nm A A FLADEHE (0D ) {H;
OHYP BRI 545 5 TGF- B AR, BRI 0 L
1.6 Sit=FHE

BAES>HTR ] SPSS 20.0 G4, THE ORI
P+ b2 (xxs) R, HIBRRZE 25001, W
Wi HL B LSD— #6556, FH Prism 5 #4241, P <0.05
NERAGIEE L,

2 #R
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2.2 FHHKXFRAMA L RIEEIE

TG T il 28 2 760 98 i B ili 41 24 Ab A 1 R 28
P43 28 FIRHIRZH (0250 +0.289 ) 43 ASTEIZH (2.000 +
0.707) 43, Z“HXUARZ (0917 £0.548) 43, KJER
2 (1.600 £0.5478 ) 47, MLIEJEmEIZE (1.333+0.516)
gy, GHZEMN, ZRA%IT#FEN (F=8554, P=
0.000 ) ; BRI a5 X IR . —HOOUIRAL . il e
FiZH (P <0.05), TJesdim T XU (P <0.05 ).
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T LR e, o] LA AN | obk L 40 i A
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23X IEZH (0.125 +£0.250 ) 43, KERIZH (2,200 +
0.447) 4, “HXUA (1.333+£0.516) 43, &EMAH
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25 AR IR« JRBE T T WK BRI S F A e
I 6 10 o PR A DL T i e SRR, 7 S A AL A R L
DA BRORR 5 AT Byt Rl B A G 58, i
Vi) s PN RT D, AG et e B T AR R o . AR DT, il
SERREIN, IRl R B, 52 PO IR LA
(P<0.05); —HXWUIRAL « KEUIZEHIEASEHE, il
T RIBF A AT WLRRTE R0IR L ORI IR TORR, TELR S
SRR B TR B A YA A AR X R B, SR
HILEE (P <0.05) ; RJEMA . KERIHHLIN AT I %
FRGAefbpist, iz, Hh SR &
55 TR PRI A Al kLB d iy ) B s A 4 i 1
A TCRRI ., i BELE A RN, R ] B A AT D

R

235 X IRZE
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FZ A KRN ERRIEFE

TR
B 5 HHAXRIARSHEN
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(HE x200)

ML Je i

e, SERA R, ZRESEIFEL (P>
0.05) ; MEARJCEILL - iy Z5 i IEA TR, Il RER A
HJEE, i R B PN T UL BSCRE e B SR EF AR L
It 6 [ oy it 6 s PR R A S Itk i, A SRS B A
JAFI LA AN &8, SRR AR e AL LR, 25
BG5S (B P <0.05) 5 {HARST - BUIRA Eb
B, ZRHHEITFE X (P>0.05), WE S, 6.

24 BHXRMALH HYP F2LLE

XX IR (188211 +15.551) wg/ml, HEAIZ
(285.046 + 17.046 ) pg/ml, — F XKLL (245.996 +
10.132) pg/ml, J&JEMRA (269.546 +13.402 ) . g/ml,
MEAEE 4L (230238 £ 11.049) pe/ml, ZJ72550H7,
ZRAYH R (F=30.999, P=0.000). 7EAiZHL
AP TEZH HYP 1 & AR HA g &, BRS
R H T2 AN (P >0.05), SHAKHLERAS
TH2EE (P <0.05 ), H =W UM AESR e bl (P <
0.05) 5 MEAE JE 4] 0k Je /s A1 Fr Ak (P <0.05 ),
UGS s

25 HKLHAKE BALF 1 TGF-B @=LbLE

25 %) B4 (64799 £5.111) pe/ml, H55 AU 4]
(106.553+9.995 ) pg/ml, — H X AR 41 (85.731=
3.631) pg/ml, e (96.751 £7.912) pg/ml, MtE
JEeEH4L (80.511 £2.748 ) pe/ml, Z)52203Hr, 2E5H
it X (F=25.333, P =0.000), 7F BALF sl
H TGF-B M Rz P IR A Bl (P <0.05);
BN A2 TGF- B 1Y & A BRI (P <
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0.05 ); IR e WA B TRIZH TGF- B A& A FTFRAR( P <
0.05 ); Mk AE JE B AEASRIZH TGF- B A& A TR P <
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XUNCRE S8 A o il i R B R A A R0 (7.d) il
YAk, 2 B AR FHALE AT RE 2 = H SUICIE o4 417 )
TGF-B B4 HYP 1774z, DTSSR0 il it £ 4
FEIIVERT . St SUIIORT v R A il 2 2 Ak 2 54
JrEk, HOMEIAF AR T fe, BOEBERTE
il 14 d J5 5 AAH B 259 T LA T R, Se gl 2R
7R Z HOBUICRE RS MK e R 3 R 5 S A Il 2F 4R AR
FAET R,

i i HE 440 31K H SZAPIEL S5 3F b DL T
i i B A SE AR A L, 45 SR R I UIEA — 2 1Y
PiaRAVEH . HE Yo BoRiimig] s s g,
WU SAEW R, 5 BUATIF 2 5050 4GE — FF SUNTBE DR
BRI AE B RAE I ES T A— 8, SR 2 H N
RTEREF AL R I R AR D2 5 Horpr (ARSI
i HE Yeta IR 6 28 d JE 454 SORE A ARIR |
B, H CHEN % “fF5v 28, 7efikai ZaiAg
il 42 d JE I ZUNA RAERIL, SHENAEFDRE R
SR PR AL T R AEA S S, BRI TR
ICHT 9 VB T 28 figt R RRUIT T AL p g 25 B 3R 7
YER . FEARSZG ik Al Je B Bt & AE T S5 CHAN
& PR R BB, DR JE R B0  £F Ak
ML AT B8 1o e T Z AP A R AH G, b ads
TGF-B . Z5&FHL A KT /MR P 7 A
WO 745, ASEEGHE bR JE B A Ht R A H
XIS, AT RE A AL it R JE B 4 7] 28 50 me/kg
J& T — AR s h AR i, A ST A R
JeERAEGU I AT 4R A 25 Wk BE RO, PRI
FHFE AT Re A BB FTEITRCR 5 kbR e i
(MR SCER A EBAE AT, A SEE0 R F 22 PR e i LR
JETERRVE S, SO 2 S B YIIRRIN, o>
AVFREI, Frik T IR BTG F RO IR 24
RORTAE . e W HRERAS SE 50 235 52 o OB R 067 B
HELIRHR AN RS E TR

FEAR AL B 7 G D £ e A i fR) o 2 otk A
YRR, BRI . — B SUNURInEE|E e i s
AR REN LB e v 14101174 o4y A = N 3 e 9T 42 Y
SRR, (A Z 22 R IF g X

AN FIT T R0 Ml £ 2k o B 3 B0 3 B Ol 4 i Ah ik
Fi e BEUURR, YR s A G g, B A8/
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JREF LY 13.4%, JERRER H—FRea 1 2L,
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HE—BUE BB i 2y . H b SR Bk Al e
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HH—2L

T T S50 % B B SUIKRE 9878 5 il e 1R
HRIFFORIML ek, 5 EILERPLR T e R
HOSUGE AL A ] TCF- B Y43 HYP 974, DA
KRB HI L AL VE T, B TGF-B # il
KA AALA T, EEMEE LR R0
PEJH R T, HRETIA KN TGF-B i i Smad & 421835
ARG . b, IER . BEB PR TSR, AAMTIEE
Iherdefby 2. kg,

E— DR TGF- B, R i i ik g AT A
J& TGF-B S s 3am, i — H OSUICZE A2 ik 3 Je i 21
TGF-B WM& L, MHEZRZES TR FE. f
R &I, — B XU AR Je Fd s> TGF- B 1Y
FEA, I AR AT AR A 32 R, ] T RET
AT RS | 6T, SR LM A A U AT
YL & A BT, AR TR AR 1 S A S R o il
(] A )k BE AR, DT H R 2T e Ak i & AR S
KR, AR — B XUIR & ik Al e B A sk /> TGF- B
HrEA, T R I T 4efb i K 1 . R TR —
FETREVER

SRRV, —HOBUIEEDR D> TGF- B 73k M HYP

7 Az, X P TR R 2R T B TR RS T 2T A A A —
TEMIFR FRHEARAE LRI, At —
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