Oluol Sab 39 0 351 alxe a9 jy allie
\WAA 2925400/ AY 0 jloshs/ @ii 9 sy Juw

39 Ommilogdly 31 (il 43y jomd 3 Mwogull (5910 I (o yp

Foans e w-“’? )35'-5 cﬁ:.LSB'L“' ‘5,-9 o )325"> ‘iisGlﬁ"'«"‘é) P‘M );S'b
> 0l c3olo dible iS5 AVISIY :edl 3 g \b

ol il ool i ale 5 4 (35 olasS liis S 15 o ogaeesan ® | AYNYNA I pdy 0,0

ol

2 (Boye Sy bolan 0392 S8 (325 o Slow ) 33l ] & amd e Gl CbIlae | tasade
s Wl sy jopud Slo> Jdo 13 1) gyls opl il pols sadlas 5 11 038 0 VEGE 3 TNF-ou
23995 (o Opalogily L

B 80y 5) Lstie ol 09 (¥ g (paanlogily) o Jalid 09,5 (Y akid ST cdlyy  Blaw J5b suosal
o5 CxSlNl g & g (enn e Wl sy Lol (ol Jlo sadly
b3S @B cosSun Sin 5 Boo S (ol b (2l (o pSeil iomen 5 (don (Sophe
oy JS b Sl Jsica Y 3 gl sl Ay 55 MATLABG jilp s 5l oslizl
A5 o (TLC)

oS e ) (g3 gze OB (i als g WSMe 09)5 pirad 5 Cude g (o LS (slrog)S e | sl
2 A Cdl (g bme Coldy @blie 5 Cudte sald (glaog S chulie d Jg il dgpg 3NUS
i ol (gl o sme Csliiig Y 4rbgye clapY 5 gl (slad 103 5 (39,0 slasi (1 Sile
3ag b oyl ogMe .l arili gl WS le 09,8 13 (32, 39y o b g 352l N9y 0 rag b | 2 g puS A
i b g s ba owyp 13 a5 o IPF dﬁlyb alie o) 6)5)3 ceb @in sl WKA L
oy A 4 bk O K5l 5T T 8l (gl K03 (slag o b S5 o g oglise

P05 cmmlogily (09l cay ) 3958 | glS 5l

5| lbris olas
— | gl dlus
= | tbaylages dlas
V¥ C.:L.n Sldas

olrl el ol Sliiod ole Sid (3 plerSer GlaiS CE )b ages SRy (LSe35 |1 ) gt Dl gF (g ).:7
E-mail: nooshinmirkheshti@gmail.com

VY W/\Amﬁgz/wwu/@jwdu—owt@ﬁoﬁxb@



Ol)lSed g Glansd,) pl ek SiS

wﬂ)jmbﬂbeu;@“Q))jﬂﬁd|):>

VJ_.J}M

B w9

LYY e 035 L Vistar slss L slac,

Ooilse Sules S Sz 5 4 0L el sl
T A s PN (RUNCH P W Ll Y
F 05,5 i s I I Olghnl Slidios eke
Cie dald o3 S (Y cdtlbe o5 S (V150 a0 0
S U e, s Ol e dali oy S (F
Omglkg 5 \++ M/Kg Jlos 4 54 S8 s
S el sla o Lol 51y 9 LS Ssen
b ol 53 e Bl Y dsb 4 o508 B 05 S
b ru_s slac b 053 )LS 5l ey A 63
22 pmela gty Jolows (ite Aall e glaey S
K o 5 ¥/0 MOlkg s 4 W s
U sl gy e ok G5 U 15 e sl
Do A 00 ady i ¥ Slow 55 Sesked b
slasl s s e Jb 5 e dali os 8 o i,
055 4 eebesth Gup SIGm 4835 V0 A G
S pe s Yoo MOKG 555k AdsJl s g Al
o Slas 5L s Tween-80J st 55 O s g4l
ol S Dlew atis 5 55,0 Slis 2 2
st 5o Coie Al 05 S 4 .(A) L 55 e,
o Ladgyls Ol gmean olins 3L > Tween-80
A G eSS e amds 3 55,0 Blae 2D
3 Pl S s G g el S Sl ey
NV 5 L La e OIS oS (g S o5l
O30l Cogrr or (S B aLiS palS b S s

S 3 (o (S a0t ) OIS Jldde )

e 3 il a3y 59 yad 3 e gusll S 9l A oy 2

4oddo

s S8 Bs e 1) Joli (I3S)) 535
S5 gladl b s a Sl A3 G e
il SISl SV o e 5 e 5 A
o=l sl 5w e L Gl O
Gla,ySb 55 nl anl s 5 .(0) sl is cus
Sladsspe Ol o osb & osi e MWy Ll
s La o L (Adhesion Moleculess.u...
G ols Sl s G s ey S
(V) L5 a5 b el A e slad S 50
S SSl gl (el as 5, b (sl an
slai L. sl (Idiopathic pulmonary fibrosjs
3525 0l gl akad Olays oS sl (GlodiiS 5 o5
IPFs 55 o b i 53 555 5] Sl (1) 3,10
4SS Sy s el ol oy il DY s
S 5 (D IPF @ e Ohles a4y <3l w03
©) Laly 53 pslo st L ot sl 3l (g5

H P PV [P G PR
et ) Sl 5 S SN Sl e

SRSV I 2 VT PPN U LS JWEL i - VAP

ol o )40 5

NGV PSS WSS Vi
Fiml Al s Josts lassbide 4 a5 b
L5 o Sl g 51 slagls 5l eslinad (S 05 3
Ao o OLS e g AL e (Solen (pl Oleys o
bl g 51 ol S1ls Ao st (55,15 S
vascular targed| s 4 45 g5k 4 o(F) L3l
3 8ee ol 5 L5l slad o s S o sy
S L (P) ssd e S mexi sl 5 Js e
S3Pni by 53 Pism sl Comenl 5 gils ol S

Jae 5 1y by ol 3 calae )l 55 (S 39

\r/\/\,x,@.z/wa,w/@j%Ju—ow|§;ﬁaM\;@ *VE



Ol)lsad g Glansd) pl ek SiS

05,5 XV O\ MQ/Q: e dali o3, S 55
ot lde 05, S 5 YAO/O £ Y/ A MY/gicie dalis
s slaes S SOl FYYYY £ YV/\Y mglg
e L 5 adotlie 0,8 e 5 Cde 5 s
Slaes S sanslin 53 Js (P <v/v0)) 55 s e
i ol (gl e sl adt e 5 e sl
(P =/¥YY)

ejjjudurYJJ G35 5l (£ SD) Sl
ST SBIPCET

e WAl 05, S VO VWV/FA il lde o S
L FYAY £ \O/YF 0 e dali o5 S 5 VN0 £ YAA
05,5 dew o sl oLl glaceus Sl eslizd
(P=1/YY0) 555 jls sns

Al 05,8 53 Sy T sl oo ol
e Jald 05, S 55 s PYOY £ VA Uslas
(i a5 0y, S 53 5 Ao n PPN EF/TY
05,5 A s sl 35 Ao s PA /YO YIYY

(P =0 /YYY) 555 08 e

&

—

Al oS s e 0l canllls Sl Jols s
L ol Ul slaclSin S 02 Fimpl Lss
J1s G5 ol reedle ol 6 ealo st
05,5 5 Cuie dald Slres S 3 psle il (glasl 3
GioF s o edd Gy b Wl Cel Al
o S s 05,8 53 A U Blas |21
i s i el Cnte 5 e dald oy, S
S ORGP
ple 4S ol 0l 033 QLS IPF (50 5L s
s Fim b, SOl b e 5 i
A e 5 Ol A s e e 5 0l

e 3 ol a3y 59 yad 5 e gusll S 90l A oy 2

S WS W| bacsl Sl sesl Cgr ol
S, o Db Oy 4 ONS S e
Culg L3 5 6 Sesll (1) Woessner s 4 655
w05 Al 03 s S oo w0 aesls
2l sl s Sl eyl (MGG
Sl aks O s MATLABB 53l i 5l el s 5 3
oo oonl 02 el e seiS L LY
JS b sul dlge 6 JS slas as s
&S o3Ikl (TLC L Total Lung Capacity (s 5
5 e Y 51 s @l 0T S0l o 5 4228

Al dolie 0y S aw s
SIS, Sl 553l s S ol odhe
S e sl ey s el s 05
e o PSS aeY s 3355 5T (5 Sl
Ly ddd 0 53 Gy me sMsd 4 5 oy (235 L1
Cd Ol Sl 5 03,ad oY 8 53 Ve liS
o cidies SLaes S 3 B ,e sldad s L
(V) s
a5 SPSS,i5le 5 by Lassls 30T g s
L s (version 13; SPSS Inc., Chicago,) LY
2 osde A plnil ANOVA Golel Osa3l 5 el
Oso3l 5l bes S OOl a0
L A3 S el Tukey-HSD post hoc
P-value 5 i,l8 Jlas Gl ol £ Sle &g

Al an S b s s e 0/00 3l S

4l

aus 0o A=l 00 s o (S aode (oSl
o ode e LS 5l de £5e0 8 55 (MYIY)
S Ad e 3 Ikl e Sl eslizad b Lol 51

J_i))b_;Mejjjwjbc)h\icw‘(iSD)u:ﬁLya

Vo \\"/V\)xﬁf«r/%\/o)u/rm)%db—QW‘éﬁﬁoMDM



Ol)lSed g Glansd,) pl ek SiS

ol ok Ay Ay a3 5 W D A (S Dl
S oy i SG31S ol slad o oS s
OF) ol 0350 405

e iy 5 3 Dl G a5 L
Sl Sl JS0se mhan 3 e sl U L o o o
e S5 555 o 5553 sla,sSB s Oledl iy,
2l 3 s gar bl gla el L o
SIPFL alis 555 Soolse ot W slakis,
S0 b Aoy 53 JS 5 a8 Ll sl IPF
s cslin 2L mlas 3 (IPF)

Ll ol gaallias ol el S5 0LLS
53 0L Kan 5 Tabata sasdlas 3l ockel Cocss 4 =
sl Wl (S5 S Oleys 53 astdB 3G 550
55 0F) L3l e e i 55 peebo gty U
il Bl s 0 51, S0 ealllas
Sosliiul .ol ol oslatal (655 59 b sl g
1 Some i sl U 5 s le il IO
S0 2 by J8 S Slagkls T pdlens
S e 53 i 2S gy of s O lacil
5 il a5 sl U 4 ol sdalie
B i 5 Gl s ol 1 S
5 ds clla a5l I opl LAl O s
L e gl il oml 53 5 e (208
LS5 0 = b s oslae oo Sl eslanl
o (ol 53 555 A M5 s L

Ll (..a:b_e

References

1. Braunwald E, Fauci A, Kasper D, Hauser S,
Longo D, Jameson J. Harrison's principles of

internal medicine. 5 ed. New York: McGraw-
Hill Professional Publishing; 2001. pp. 517-30

2. Walsh DA, Pearson Cl. Angiogenesis in the

e 3 il a3y 59 yad 3 e gusll S 9l A oy 2

OB 5 elisy Gty Do bl el sk 2ol
S5 Dl Gl pedle syt e Sy 3 Ko
L ol Ll glacl, g, @il s o sdalies
H0) ol 32 25 013 & e le sk
la g 0 Slbl S50 gaid 55 Lds Ol s ()
sl Gl dols Slstle s s (Y

5 Dl s sdate Sl 4 a5 L
Shesleal iy o a8 4 IPF slwl L35 55 5L 5
Coldpdsian a5 oleld 4o Aol
2> 4 ppb a3l LS O g8 S
i AS Clhedd jasie alie Sl Sl
S5 e 5 eslimal b s sy 52w CXC 05 8
IPF 53 55 b 5, JolS olsb oy g 4 IP-10
b Sy s 55l Loy S2al L LS 5 el
Sheslaul Ly (LS (s das o Jals
Lol oLl gla, 586 ) g 5 adly pd
O 5513 wolsl g ol o5l s Sl

NSV SN UV WG U O VG PN [ SO
SN e w53 L 5 (V1) IS 500 slad sl
DU & (V) VFGF 5 oS st s TNF- 2l
a i B 1 01 03515 31 S g5k o el o
Al o oo lapll el A3 53 55530 e
Lo la iy S 2 5 gl Shyps e
Wl a3 L3 35050 5 xS sk Lol DFGF e
ol 3 eslizad oS ol b 3 ol (O el 0k

c‘\.“_m?a le_a.«.o).) L_A%J_bﬁ;‘jjﬁ QL_A‘)J)J)‘)‘J

pathogenesis of inflammatory joint and lung

diseases. Arthritis Res 2001; 3(3): 147-53.

3. du Bois RM. Diffuse lung disease: a view for the
future. Sarcoidosis Vasc Diffuse Lung Dis 1997,

14(1): 23-30.

\r/\/\,x,@.z/wa,w/@,%Ju—ow|§;ﬁa&uu@ \n%4



OlylSad g Glansd ) pl eud S

4. Turner-Warwick M. Precapillary systemic-
pulmonary anastomoses. Thorax 1963; 18: 225-
37.

5. Peao MN, Aguas AP, de Sa CM, Grande NR.
Neoformation of blood vessels in association
with rat lung fibrosis induced by bleomycin.
Anat Rec 1994; 238(1): 57-67.

6. Ng SS, Brown M, Figg WD. Thalidomide, an
antiangiogenic agent with clinical activity in
cancer. Biomed Pharmacother 2002; 56(4): 194-9.

7. Denekamp J, Dasu A, Waites A. Vasculature and
microenvironmental gradients: the missing links
in novel approaches to cancer therapy? Adv
Enzyme Regul 1998; 38: 281-99.

8. Ruddy JM, Majumdar SK. Antitumorigenic
Evaluation of Thalidomide Alone and in
Combination with Cisplatin in DBA2/J Mice. J
Biomed Biotechnol 2002; 2(1): 7-13.

9. Woessner JF, Jr. The determination of
hydroxyproline in tissue and protein samples

e ) Ly 59 5ud g ase gasll S 9l ) gy

containing small proportions of this imino acid.
Arch Biochem Biophys 1961; 93: 440-7.

10.Byrne GJ, Bundred NJ. Surrogate markers of
tumoral angiogenesis. Int J Biol Markers 2000;
15(4): 334-9.

11.Keane MP, Belperio JA, Arenberg DA, Burdick
MD, Xu ZJ, Xue YY, et al. IFN-gamma-inducible
protein-10 attenuates bleomycin-induced
pulmonary fibrosis via inhibition of angiogenesis.
J Immunol 1999; 163(10): 5686-92.

12.D'Amato RJ, Loughnan MS, Flynn E, Folkman J.
Thalidomide is an inhibitor of angiogenesis. Proc
Natl Acad Sci U S A 1994; 91(9): 4082-5.

13.Carrion VF, Bertomeu-Gonzalez V. Lung
toxicity due to-thalidomide. Arch Bronconeumol
2002; 38(10): 492-4.

14.Tabata C, Tabata R, Kadokawa Y, Hisamori S,
Takahashi M, Mishima M, et al. Thalidomide
prevents. bleomycin-induced pulmonary fibrosis
in.mice. J Immunol 2007; 179(1): 708-14.

vy

VWAA g 65 /AY ,)u/ﬁajwdu—owtdi.:ﬁ Al aloes



Original Article

Received: 2008.3.8
Accepted: 2008.8.23

Journal of Isfahan Medical School
Vol 27, No 97, September 2009

The Effect of Thalidomide on Bleomycin-Induced
Pulmonary Fibrosis in Rats

Shahram RafieianMD", Sayyed Ali Alavi MD',
Nooshin Mirkheshti MD", Atefeh Sadeghizadeh MD

" General Practitionnaire, Hakiman-e- Shargh Rese@arhpany, Isfahan Science and Research Region,
Isfahan, Iran

Background:

Methods:

Findings:

Conclusion:

Key words:

Abstract

Current evidences suggest that the change in ogolkevel by
induction of angiogenesis may play a key role ia development of
lung fibrosis. It seems, thalidomide by the dedtacof endothelial
cells and changing TNE-level could be helpfull in antiangiogenic
therapies. The present study examined the effe¢hafdomide on
bleomycin-induced lung fibrosis in‘rats.

18 rats were divided into three groups: (group€egative control group,
which received normal saline intratracheally, (grd) positive control
group in which bleomycin was intratracheally ingett (3) intervention
group which recieved. thalidomide and bleomycine.

Lung tissue was extracted after one month of treatnCollagen content
(as fibrosis index) and angiogenesis were indicaye@/oessner method
and Von Wilbrand staining, respectively. Total Lu@gpacity index, was
determined by MATLAB software.

Collagen conterfhad significant difference between positive ancatieg
control groups, but there was no difference betwmmsitive control and
experimental group. There was no significant diifiee between groups
for angiogenesis aritbtal Lung Capacity index.

Thalidomide had no effect on bleomycin induced pnary fibrosis.
Otherwise, the findings of the study provide thigidence that
thalidomide may induce pulmonary injury that ishmdogically looks
like IPF. So, more studies with some other angimstdrugs and
different doses are needed.

Pulmonary fibrosis, Thalidomide, Bleomycin, Angiogeesis.
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