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[ =] B THERER (BLM)BUK RN B R H A K 3h AR B, i BLM S 4540
AOFERIDLA . F7i% 60 RUMEtE SD KRR FBENIEN T3R5 2 N IEH X B (N 4) Ffiti 47 4G R4 (B3 . B7 . B4,
B28.B56 41) , 4 10 R R N 450, HAK AR VENIEA BLM R MR, 25T 3.7.14.28.56
d AbFERHRR, B AT I AR - K4 (HE) \Masson JRJR R R VB R 6, WE LI ZHE R (HYP) & &,
RT -PCR ¥ BMEHRMERE T - 1(TCF - 8,) EREREAM -9 (MMP -9) i F& /R EHMARMH
¥ - 1(TIMP - 1) mRNA ZEffi IR, RBHMEVE TGF - B, . MMP -9 J TIMP -1 & H7E K Wi AR
B HR:(1) BEHARFEHALA HYP FRBERT N 4 (P <0.05) , BERIH K B HL IR AR BB
ET N 4,B14.B28 71 B56 AKX B EMNEERABET N A, KEA#EE BLM 5ARN R Kif AREE AR
AR (2) TGF - B, \MMP -9 & TIMP - 1 7E1E ¥4 K RUAEH BIA =ik, (H R85 , ik BLM 5 ENTH
RBHHE , ARANQENEREARNR S HFERRNER. Hit: 4 TEARNSKBRIFHSE SRR RRE
ZAEFR R, TGF — B, \MMP -9 #1 TIMP - 1 7& BLM - B£ 4 LT8R B PR EERNFETEM.
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Kinetics of pathologic changes in bleomycin — induced murine pulmonary

fibrosis model
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[ABSTRACT] AIM: To Investigate the kinetics of pathologic changes in bleomycin — induced pulmonary fibrosis
in rats. METHODS: Sixty male SD rats were randomized as a negative control group and pulmonary fibrosis model groups
(B3, B7, Bl4, B28, B56 sub - groups). Except for control group, rats in the other groups were intratracheally adminis-
tered with bleomycin. Animals in pulmonary fibrosis model groups were sacrificed on day 3, 7, 14, 28 and 56. The sec-
tions of the right lung were stained by HE, Masson and sirius red. The left lung was weighed and its hydroxyproline content
was assayed. The mRNAs of TGF - ,, MMP -9 and TIMP -1 in the lung homogenate were measured by semi — quantita-
tive RT —PCR. The expressions of TGF — B, , MMP -9 and TIMP -1 in lungs were observed by immunohistochemistry.
RESULTS: (1) The content of lung hydroxyproline in pulmonary fibrosis model groups was significantly increased than
that in control group (P <0.05). The pulmonary inflammation in pulmonary fibrosis model groups was significantly serious
than that in control group, pulmonary fibrosis in B14, B28 and B56 groups was also significantly serious than that in control
group. (2) A small quantity of TGF — g, , MMP -9 and TIMP - 1mRNA were measured in normal lung, and the expres-
sion increased significantly after administration of bleomycin. Different expressions of TGF — B, , MMP -9 and TIMP -1 in
different days after bleomycin administration were observed. CONCLUSION: The pathological changes in different days
after bleomycin administration are different. TGF - g, , MMP —9 and TIMP -1 may play important roles in the pathogene-

sis of pulmonary fibrotic process.
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¢ & M Bt 47 4E 4k (idiopathic pulmonary fibrosis,
IPF) 2—FpIREAHM TR B HEMRR ., FERIA
VRIB M R I B S R AL AR AT 44k, A
FEFRELS A DY RE Y R IR, B Bl H KR LR
HMARTER2EE, MRERAELIENELTERER
(bleomycin , BLM) 7] LAt B K BT F 44k , s At
5 N2 5 il £ 4 1 1) s B AR AR AR A, B
M, X BLM Bk BUTF 44k & A A (6] B Br ) it 2 41
SR BB FA (5] 40 B R 7 ) R iR AT B ST, T LR
I EF 44k 7E TPF AR B B i) & A2 HLH1, AT A G
PR A RHNG 7 SR 1R HEEA R SE R AR 3

# #® W F &

1 8

M Sprague — Dawley K U B At 5 38 | 4£ 5
BIHYHEARFER A, BLM A #51 & H A2tk
At mo. ¥R & RNA PCR kit (AMV)
Ver.3.0 % TaKaRa 7= 5, #4b4EK B F -1 (trans-
forming growth factor B, ,TGF - B, ) . & i & B E HEE
-9 (metalloproteinase —9, MMP -9) flE i 4B EH
B 2H 23471 % — 1 (tissue inhibitor of metalloproteinase
-1, TIMP - 1) ikl 5 RIUE LB AR, BER
B2 (hydroxyproline , HYP') £ il i 77 & iy B 3¢ 2 i A=
Y TREBER ™ Mo
2 ZHYWBWES SHSHEEFLE

Pk SD KB 60 R, SPF 2%, 4R (295 £20) g,
FRIREDIECFRIE D N IE XA (N 4H) Ml 4
A2 (B3,B7.,B14.B28 . B56 4 ), &4 10 H,
B N ZHAMNHARLH LA 12% L3730 A8 F o v 5 BRI 51
Ve, EFREER T BESESRRESEBEARE
1 -2 cm, WEBFE RS Y PR TSNS,
% 5 mg/kg Z18TEA BLM HIVETAF 4E4b R, A
4H(B3 - B56) shYEE NG 3.7.14.28.56
d 4bFE, SR AR, PRI R, A B T 10% Hh it
B E il &0 WU R R E R & (HE e,
Masson Je I RABLT Y ) KRR Ak s HAR A
HEABR P IRFEH RT - PCR,
3 MREBHITHE

R B E SR EZ B X RN —198
b, RN I R % = (FFE/RE) x100(g/g) .
4 MEALAEMERSENE

B SRR A P BB R, 1% 100 mg ¥y7R 0
A1 mL A=K B LB RIS RS K, #3507

P R K AR s I I A S R R BRI
5 BEEAE A 4402 EH T

F it 81 #6417 HE, Masson Jt KRB 41 %4
&, BE T WRMEALURESUE, 2]
Szapiel 251 (7R HE Y 603 52 44 Mt A A A
(- ~ +++),Masson Je (A IEE NG AR E
(=~ +++) , RIBEaEER [ BRRA %,
6 RT -PCR #illffZA4 TGF - B, MMP -9 &
TIMP -1 mRNA BB
6.1 AF4a4% RNA #9323 RN S U B 2E 5
B1E,
6.2 TGF - B, mRNA X B& ¥ ¥ LiEs|Y5 -
AGC TCC ACA GAG AAG AAC TGC -3’ FiB |4 5°
—~TCA TGT TGG ACA ACT GCT CC -3°, ¥ F Br
289 bp, & T HIA&M#HATR N 42 C %% 3 30 min,
94 C WA 3 min, 2RJGHEA PCR 4E3F:94 C 30 s,
52 °C 45,72 C 45 5,318 MEKFR )G 72 C 7 min,
6.3 MMP -9 mRNA K &9y 3 L5495 -
AGC ACG GCA ACG GAG AAG G -3, Fiiga|¥ 5’ -
GTC GGC TGT GGT TCA GTT GTG G -3°, ¥ 14 K B
1 545 bp, T H K MHITRN:42 CHHEF
30 min,9% CHA M 5 min, 2R /5HEA PCR 53 :94 C
305,57 C 45 5,72 C 45 5,35 25 MER, BJ5 72 C
10 min,
6.4 TIMP - ImRNA ¥ &&#¥ ¥ LS9 s5 -
TCT TCA CTG CGG TTC TGG -3, Fii3| 45’ - TGG
CAT CTG GCA TCC TCT -3°, ¥-3 ;- B 295 bp,
TN HEAT RN :42 C33i%% 5 30 min, 94 C T
ZEME: 5 min, SR G HEA PCR 7E#:94 C 1 min,58 C
1 min,72 C 1 min, 3t 16 MEH, F 94 C 1 min,50 C
1 min,72 C 1 min, 3t 10 ME, )5 72 CEMf
10 min,
6.5 PCR¥y#=# 7TEIRILIVER 2% EEVEEE
B HLIK,90 mV B 45 min, 785 M T ¥ 5
BB E R . BRGS0, e
BEAREY TGF - B, TIMP — 1 % MMP -9 fj DNA $" 3§
FHROCEESHENE B, - HMERE H ) DNA 31
ARG B (e/c) B H mRNA 7K 148 X
JE BT8R,
7 SREANEARNTEASR TGF -, MMP -9 &
TIMP -1 BH X%

4R B U0 i L s 0K, ARG R R
A & VLR BT IRAE
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R SPSS11. 5 WRGe i3k, 838 LA %k + prife
Z2(x £5) 1A, FHRPOBREALRITEIR, - 50
g5, + R1GF, ++ R2 5, +++ K3 4Fo MAHERE
HEATRR R 7 2 o AAH A A (7 257 1SD &
I, AN5FH Games — Howell 555) ,

& xR
1 EAXRMER. MAMEMAR HYP SEH

T A R A A REFART AT 4 (L IR B RO LB

BREAMEBERIENE 3 d FRIIEER
BTFN4A, 53R S56 dHER/TF NH(P<0.05),
7£ BLM 4b3)5 45 3 d BRI 4H B s IF 46 tH BRI
#,7 d By R AERA BN, 56 d A fiiE R AEAR E
HA B, B B T IR A, B SR B
WAL R 23T NE,28 d R N ™E,56 d
AR BE SCA BT TR, SR 14 d 3] 56 d 5 N 4] Lhds
BEBEZER, WKL,

x1 BEAXBWEE.MRHSHAR HYP & E89307 T LB S fE Rl 4F 440 2 BRI L 32
Tab 1 Comparison of body weight, lung — to — body weight ratio, HYP content in lung tissue, pulmonary inflammation and pulmonary

fibrosis in each group(x +s. n=10)

Group Body weight(g) Lung/body weight ratio(g/g) HYP(mg/g) Pulmonary inflammation ~ Pulmonary fibrosis
Control 1.47 £0.07 0.34 £0.09 1.25 +0.20 1.10£0.32 1.23+0.38
B3 2.61 £0.144 0.96 £0.074 1.63 £0.254 2.06 £0.60* 1.50 £0.51
B7 3.16 £0.24* 1.25 £0.084 2.02 +0.274 3.28 +0.624 1.65 +0.47
B14 2.55 £0.174 0.89 +0.074 2.30 £0.214 3.03 £0.544 2.85 £0.694
B28 2.40 +0. 164 0.62 +0.06% 2.62 £0.324 2.85 £0.50% 3.25 £0.50%
B56 2.11 £0. 144 0.52 £0.054 2.17 £0.35% 2.11 +£0.384 2.94 +0.554

4P <0.05 vs control group. Control group: not intratracheally administrated bleomycin; pulmonary fibrosis model groups: intratra-
cheally administrated bleomycin; B3 ,B7,B14 ,B28 ,B56 sub — groups: sacrificed on 3 d,7 d,14 d,28 d and 56 d.

2 BAXRMBALHRESZNT

N 4K B BEAM LR BUIE % , 45 F R WL 22 A 41
Ha A SR R RO, BRI KRS 3 d B fi
JEAMIS N A TCHH B X B, & TR A5 KR
AEZIHEE H, AR BRIG . 557 d BAULER B A
F, 8% T 7 B 36 ) R A . 386 AR T, I o ) oG AR i
BHNEEREARENE, DA/ BN E, X
AT BRI AERL , T4 40 M 3 &2, kb P4 B H B
HZ545 , Masson e 1] I/ BB R AT 4w Yo LIS 61,
g Y AR R B = S i E e B 8|
WRERaaMRESE, £ 14 dRANERKAR,
B BCER AR, R I KNS S TR AR, B
P22, 55 T I R pR AR B R, R M40 R i IR
B, A4 4Bl B3 Z I R B F AN
¥, B I eSS MITH R , Masson Y 7] LR B & e
B R IR IR L 4, RIBE L Yt & TR 2 ) IR
B, Ratr | BRES % R, HoME L
FRRAESEE T d LA, %28 d BSMNLETR
B, B AR, RGeS T 2 I
I, REREE VRS LARRMEG, T
ISR, A A KB4, FEHARAER
REERIRSUE , 3R R4 , (B AF A Il 52 T RAE A 3B
HE— 25 B R IK , Masson Ze €8 Bk 95 €0 i IR 41 4 BA & 3
£, KIVBEA YR T BIRRIR S 14 d B B3

Z BN, 9 R R M 40 iR IR D, SR
56 d BHAMILS 28 d AEL, 55 T 5 AR S AL T
HETRZENERF R FHRIELRER, LG54
Ffi#5 28 d BB s, A1 B S SR A RE AT TE R, R
e S E AR I B R B T L — 2 5% 4k 40 i, Mas-
son Yufa 7] I 2 B BUR YL BUE A B IR 4 4E , RIR
Bagan 1 BRERSEZ BEE,

3 AL EN TGF - 8, MMP -9 #1 TIMP -1
EXRBALNS

3.1 TGF-B, EXAMMBEAHLH TGF -,
HEFEHRBFAANP EREFTFRELE. 0
BB e L W A i S5 - 4 48 4 e K% i PN D R
HEE BLM 5 HERWE , AR S EAEMARNEY
GBI RT Ao

3.2 MMP-9 £k ZMALEAHLA MMP-9 7
IEFHRKRITHANRIBRS, #EE BLM FRE
HoR, REERA TG L4 i B v 40 i
KtiNER. AR S EEMEARNY S HEE
ZNELSE T

3.3 TIMP-1 EXRAMALR NG LA TIMP-17
IEFHRKBRITHANRI RS, #EE BIM FRE
HoR, REERA TG L4 i B v 40 i
KtiNER. AR S EEMEARNY S HEE
ZNELSE T
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=2 TGF -, EEEXBRMALANNIRTH
Tab2 TGF — B, protein expression in lung tissue of rats in each group(n =10)

TGF - B,
Group Alveolar Vascular Bronchiolar Alveolar
Interstitial
epidermis cells endothelial cells epithelial cells macrophages
Control -~ % +~ 4+ +~ 4+ -~ % + ~ +
B3 + ~ + + + -~ % +
B7 + o~ 4+ + 4+~ 4t + 4+~ 4t
B14 + + ~ ++ ++ ~ +++ + ~ ++ + ~ ++
B28 + ~ + + + ~ ++ ++ ~ +++ + ~ +
B56 -~ -~ % + ~ + + ~ ++ + ~ +
&3 MMP-9 EZEXBRIARANNSH
Tab 3 MMP -9 protein expression in lung tissue of rats in each group(n =10)
MMP -9
Group Alveolar Vascular Bronchiolar Alveolar
Interstitial
epidermis cells endothelial cells epithelial cells macrophages
Control -~ % -~ % +~ 4+ -~ % -~ %
B3 + ~ + + ~ ++ + ~ ++ + ~ + + ~ ++
B7 + o~ 4+ + o~ 4t 4+~ 4t 4 o~ 4+ 4+~ 4t
B14 + ~ ++ + + ~ ++ ++ ~ +++ + ~ ++
B28 + ~ + -~ % + ~ + + ~ + + ~ +
B56 -~ % -~ % +~ 4+ + ~ + -~ %
&4 TIMP-1 EKEXBRHBARANSTH
Tab 4 TIMP -1 protein expression in lung tissue of rats in each group(n =10)
TIMP -1
Group Alveolar Vascular Bronchiolar . Alveolar
Interstitial
epidermis cells endothelial cells epithelial cells macrophages
Control -~ % -~ % +~ 4+ -~ % -~ %
B3 + ~ + + ~ + + ~ ++ + ~ + + ~ +
B7 £~ + £~ + 4+~ 4t + o~ 4+ + o~ 4t
B14 + + ++ ~ +++ ++ ~ +++ ++ ~ +++
B28 + ~ ++ + ~ ++ ++ ~ +++ ++ ~ +++ ++ ~ +++
B56 + ~ + + ~ + + ~ ++ + ~ ++ + ~ ++
4 KRMEAL TGF -, MMP -9 71 TIMP -1 R®5 ZHXRMALR TGF - g, .MMP -9 1 TIMP - 1

mRNA g & 8
Tab5 mRNA expression of TGF - g, , MMP -9 and TIMP -1

in lung tissue of rats in each group(e/c.x +s.n=8)

mRNA 3 BRI
BB 8 MHEARBTT RT - PCR R, #EE
BLM j5 TGF - B, FFEA T3 d i35 ,7 d AR

i, 14 d ISR RS, UG BH T 1,56 d bk o o TOTR MMP -9 TIMP -1
KRFEHKF, ¥ BLM J§ MMP -9 B335 T4 3 mRNA mRNA mRNA
d H{I‘igi%}ﬂ d Hﬁﬁ%d&,u}ﬁ%%—ﬁ‘%,ﬁj 28 d ﬁ56 Control 0.53 £0.07 0.41 £0.06 0.54 +£0.07
A A A
d Eﬂ.aﬁzlgitgjmﬁﬂ(qzo ?E?_:‘E BLMEHMP—I E(J B3 0.69 +0. 12A 0.53 i().()3A 0.62 iO.OﬁA
Bt 56 d 75 5 F I (B350 B0 T IE R 4 Bl4 0.81£0.104 0.61 £0.03% 0.72 +£0.06
’ T B28 0.70£0.09% 0.47£0.04  0.78 £0.074
i it B56 0.58+0.06  0.45+0.05  0.66 £0.08*

vt 4 AL B TS AIE R ol _E B2 B 488 405 A BT

4P <0.05 vs control group.
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Fig 1
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Histopathological changes of lung tissue in rat pulmonary fibrogenesis( HE staining).
E1 RMAEEERTERKRTEAREFYTMEEL

Fig2 Collagen deposition in lung tissue of rats during pulmonary fibrogenesis ( Masson staining).

B2 BN SRR KR MARKERNREL

3

Control group( X 200) BLM 7 d(X200)

BLM 14 d( X 200)

Fig3 Collagen deposition in lung tissue of rats during pulmonary fibrogenesis (sirius red staining).

B3 BN SRR KRMARKERNREL

Fig4 Immunohistochemical staining of TGFB, , MMP —9 and TIMP —1 in lung tissue of rats during pulmonary fibrogenesis( x400).

A: TGF - B, expression in bronchiolar epithelial cells; B:TGF — B, expression in alveolar macrophages ; C: MMP -9 expres-

sion in alveolar epidermis cells; D: TIMP -1 expression in interstitial; E: TIMP — 1 expression in vascular endothelial cells.

B4 BFEEEASERABRMAR TGF -, MMP -9 1 TIMP -1 BB AL E

750 750 bp
3(5)8 289 bp

1 2 3 4 5 6 7 8 9
Fig5 [Expressions of TGF - B, in lung tissue of rats in B7
group. 1:marker; 750 bp: B — actin; 289 bp: TGF -
B.;2,3,4,5,6,7,8,9: TGF - B, in B7 group.
E5 B7 AXKRAMALR TGF — B, mRNA [ RT - PCR # 1%
&

bp

2 000 [
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100 bt

750 bp
545 bp

1 2 3 4 5 6 7 8 9
Fig 6 Expressions of MMP - 9 in lung tissue of rats in B7
group. 1:marker; 750 bp: B — actin; 545 bp: MMP -
9;2,3,4,5,6,7,8,9: MMP -9 in B7 group.
El 6 B7HKXKBAALA MMP -9 mRNA #j RT — PCR ¥ 3%
RE&
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Fig7 Expression of TIMP — 1 in lung tissue of rats in B28
group. 1: marker; 750 bp: B —actin; 295 bp: TIMP —
1;,2,3,4,5,6,7,8,9: TIMP -1 in B28 group.

El7 B28 AXBAIALA TIMP -1 mRNA #j RT - PCR ¥~

BREER

HEompesE . ERYMEE WA BEE, 8
TR SR BR 4T BLM J55 3 d KSR
TN RAE I, M B 5 5E 41 M 3 1, Jii 0 1) e 7K
Fibr M58, I EE & Bl R B i R AE TE 7 B0 H 4
KB, 7 d RRERRE N BE, S 14 d B
A YA B3 &, 3t BAF e A S A |, S fi
HH HYP S EMGAEUREESBREFHAEE
W, 2% 28 d A ENRAENEEF, X}
Masson Je 1] LA B Y I AR IR 4F 48, KR
BaARGHERBZWNRIRA%E, Umaan 15
WIREF 4R 3, Ui BLM B 24k R B L 7 1
LA S SE Oy 3 , B BAI DA i) SR AT 44k £
oA R AAEE R AR R BR8] R 40
JHU3E b Rz 200 e R ) R A vt o B L % it o P
4IRS (ECM) UL, BRSE R R, Z R4
ETHABRNE 13 52 5T g g Ha,
TGF - B, W2 EEM I HF,TCF - B, WL
SRR RE, S A AR A REEIL PR
BB, TGF - B, & B 3 5] 5 4 MLy 3 A=
BRI AN T, & A R T th, 7EILF
HeibRAEH,TGF - 8, M B LB BHEE, BEXH
EFMAKNEERBESFRER—, RIOIWHRE
B, TGF - B, ZEIEF AR ZHFAETFTRELE.
0B P9 BE i o 5 W 4 i 5 5 4L 2R 40 i % it P ()
B, 4B TGF - B, 25— R ¥l 1IE ¥ £ H I,
AESEWNERE BIM j5 3 d HERAMH AR, et
TGF - B, FEHHA7ENMIEE AN, 25 7 d Bk F|
T, X I E WA KB L R A R
Kk PR PR B, 14 d.28 d B3 7 d TR, (B4
ERmEHERS, N ESE ARG
I, 356 d kB EE B &R KE, XAt TGF - B,
Y PR FR A I B AR T 1l P9 1) S, T i e Wk 440 e
B PR A B 8 1E % /KT, 3 2% BA it L Wk 4 e
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EHn 8 TGF - B, 7EMN K EE R, X KE
b R SR T A 4G I % B BEJE A TGF - B, By
AT ZREB T —EWER,BEE WA b KR
PEA L4k 240 R B B BE, KB Y TCF - B, FR4:
SN X G375 TEEF 4R AL kb P, 3 B B4 2 40 Bl ) =2
TGF - B, MEERIE, M g iv SR LT
BHEREEM, X 5CmME AT,

5 —VA 40 e A R U AR B T B 4 2 MMPs
I TIMPs Bi kWi R4, MMPs i R BT — R
ff L i, TIMPs (9 2L AR T BB 2 4 55 k40 il MMPs 1%
o HTFRAR IS gL iR LLZRK MMP -9
A E,TIMP -1 32 MMP -9 Fj#pHiI5], A1 EANT
7E BLM B i & 44k K B A b i 0 i =28 18 0
HIT T,

RATR I MMP -9 7EIE ¥ H AR R EH, 7
FEE BLM j5 3 d AP BRI R, 7 d BHA B R E, DL
BT T HE,28 d J 56 d I FAME 2 IE % K, MMP
-9 FEXRZTMEERANE, KK F 5% LK
24 i, T J P V6T R P S A 2 T o e i 2 v
FEMSAERN Y HE, X A MMP -9 3Rk 5
JER AEFEVIAE 2, DLEATE IR 4F 4R 4L T2 B 2 H , MMP
-9 ERHIMBGNES 5 T 41 fe /ML R AR
HoREfR, TIMP -1 7E9E 7 BLM J5 3 d i B3N,
UG RER R RS B T B, 3 28 d AR R &
5,56 d BT T M, B BB TER4, TIMP -1
TEEEFHRKRIMARNREIRS, EEBIM &
BT E A S S b R M e ek,
X5 SCHERHRAE B b 59 il B 4 3 B B 4 4k
MMP -9 F1 TIMP - 1 g% A0E"" . RITEE B
TIMP - 1 95> R #Bf 5 MMP - 9 #% HAR L, X R
FE B A LS W, TIMP -1 FRikf3fsE, —
75 TE BT LA ] MMP -9, {5 MMP — 9 5 g 5L JR 1549 315 B
JRIFRAE = MMP - 9 20 o i &) Bl , 2 247 37158 R B0 1
Rl 53— LABIHE MMP -9/ TIMP - 1 Hufil 5 3,
Tl MMP -9/ TIMP - 1 b4l 5 7T B2 5 R 7 R R
T AR, T SRR UL, A TR i
HHEAMMEE,

B4R TIMP -1 55 MMP -9 BA I E B,
fH TIMP - 1 fy 2R FHA KB MMP -9 j3R3k, 7
BLM %5/ MMP - 9 2 & K, MMP -9 g3
HghZ HR514 TIMP -1 fFRiA602K , 78 BLM 1
JE 7 -14 d 5B T 87K F#9 TIMP - ImRNA™
XBHI MMP -9 55 TIMP - 1 BFR X IHFAFEAT, i
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B 4 I 5 PAY 2 2 P A K B R O A R 9 A A

B A AR I Y A R R IR RE BT AR B 45, BN 1S 5 I A R T R R, 9% 4 4 P 2 o A0 R B R Y
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