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BE BB it A =3 3R 4 (diterpene phenol extract of Rosmarinus Officinalis ,
DERO) i 45 ifi 4F e A Al B R R K 69 VE R AL . ik 50 R4k SD K R, MApL4 4 £ 2 3 K28 (NS
) HEFEFMARA 48 (BLM 41) % DERO 4&. P . & # & [50.100.200 mg/(kg - d) ] 48 ( % 5 H k%
DERO1.2.3 28) , #2110 R, 8T R FF — R AF A BN LM 4 e K RARAL, JF & M 4R 45 15 ZL it
2% 7 DERO# R T, T4 29 R+ ERKKAAL,iE MALRG R, #47 HE R 3 & R fi i,
JRAL % 3, o R\ M) A 2L 4R A% dm gk R R B G | 1 Bk JR (type 1 collagen,Collagen- 1 ) =44t A& K B
F B I # % 4k (transforming growth factor-beta type Il receptor, TGFBR Il ) .Smad4 mRNA #j & %,
R =R R E E RT-PCR # K4 451 & K B F beta, (transforming growth factor-beta, , TGF-B, )
MRNA #9 &8, 58 L5 NS 4AE ,BLM AMALK RRAHE, L EZ AR ERF(P<0.05,P <
0.01) ,DERO1 415 BLM 4HbE&, AFE47 £ F L4t 5 &ESL (P >0.05) ,DERO2 % DERO3 41 Afi 20 27 ik
JR AR B K e 2 A AR LR A R (P <0.05, P <0.01) ; 5 NS 411k4 ,BLM 41/t 4% Collagen- 1 . TGF-
B, Rl .Smad4 mRNA % TGF-B, mRNA %A # % Lif(P <0.05,P <0.01),5 BLM #a1t4 ,DERO1 41
4 T 3547 B R 2 (P >0.05) , M DERO2 % DERO3 #1,Collagen- | .TGF-B, R Il % TGF-8, mRNA %
XA TFRAP<0.05,P<0.01),/2%%8 Smad4 mRNA FiER#HAZ(P>0.05),5 DERO1 &bk,
DERO2 % DERO3 #1F&% Smad4 mRNA 4h, & 3 J 4547 % 1& T DERO1 48 (P <0.05), m DERO2 4 %5
DERO3 #1142 ,4 Ri54H ZF A AT FEXL(P>0.05), it DERO M 4F AL R AR & A7 2 7
FEAVER e bl BRR ¢F 4 v i AR, K3 A& Collagen- 1 493 B 3T, A A AU 7T 48 £ & & 38 33 37 4]
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ABSTRACT Objective To investigate the regulative mechanism of the diterpene phenol extract of
Rosmarinus Officinalis (DERO)on the imbalance of collagen metabolism of the lung tissue in pulmonary
fibrosis rats. Methods Fifty healthy Sprague-Dawley rats were randomly divided into the normal saline
group (NS), the bleomycin-induced lung injury group (BLM), the low dose DERO group (at the daily
dose of 50 mg/kg), the moderate dose DERO group (at the daily dose of 100 mg/kg) , and the high dose
DERO group (at the daily dose of 200 mg/kg), 10 in each group (abbreviated as DERO 1, 2, 3, respec-
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tively ). The pulmonary fibrosis rat model was prepared by disposable intratracheal instillation of bleomy-
cin. DERO was administered by gastrogavage as intervention during the repairing process of lung injury.
On the morning of the 29th day, the rats’ lung tissue was extracted. The karyocyte number, collagen pro-
tein, type 1 collagen (collagen 1) and transforming growth factor-beta type Il receptor (TGFBR I ),
Smad4 mRNA expressions were semi-quantitatively determined using tissue microarray, HE staining,
collagen fiber dyeing, immunohistochemical assay, and in situ hybridization. Using real-time fluorescent
quantification RT-PCR, the mRNA expression of transforming growth factor-beta, (TGF-B,) were detec-
ted. Results
the inflammatory infiltration was more severe in the BLM group (P <0.05, P <0.01). There was no statis-

Compared with the NS group, the collagen deposition of the lung tissue was obvious and

tical difference in the aforesaid 4 indices between the DERO1 group and the BLM group (P >0.05). The
collagen deposition and the inflammatory infiltration were obviously alleviated in the DERO2 and DERO3
groups (P <0.05, P <0.01). Compared with the NS group, the mRNA expressions of collagen- I , TGF-8,
R1Il, Smad4, and TGF-B, were obviously up-regulated in the BLM group (P <0.05, P <0.01). Compared
with the BLM group, the aforesaid four indices were not statistically changed in the DERO1 group (P >
0.05). But the mRNA expressions of collagen-1 , TGF-8, RIl, Smad4, and TGF-B, were obviously down-
regulated in the DERO2 and DERO3 groups (P <0.05, P <0.01). But the down-regulation of Smad4 ex-
pression was not obvious in the DERO2 and the DERO3 groups (P >0.05). Compared with the DERO1
group, the mRNA expressions of collagen- 1, TGF-g, RIl , TGFB,were all obviously lower in the DERO2
and the DERO3 groups (P <0.05). But there was no statistical difference in the aforesaid 4 indices be-
tween the DERO2 group and the DERO3 group (P >0.05). Conclusions
anced collagen metabolism of pulmonary fibrosis. It could inhibit excessive deposition of collagen fibers,

DERO could regulate imbal-

especially excessive deposition of collagen- 1 . Its mechanisms might be realized by inhibiting up-regula-
tion of TGF-B, and TGFBRII mMRNA expressions, thus interfering the activation of TGF-B-Smad signaling
pathway on target genes, especially on type I precollagen target gene.
KEYWORDS pulmonary fibrosis; transforming growth factor-beta, ; Rosmarinus Officinalis ; collagen
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TaqDNA 45 il Al A A% B A% 1 = W5 IR (INTP) (57
P 5E MBI A, 518 EN (iAW TR FRAH)
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AERRERIKAT(NS 41) (SRS R it (541 (BLM 41) &
DERO fi. [50 mg/(kg + d)]."# [100 mg/(kg -
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4.5.1 JRIFLF4Eg(a SR s 4T 4E 40
FILP T e s RSB ULk ), # SCHRL 6 11k T .

4.5.2 Collagen- I ykzfll ARl bk, #%
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4.5.3 TGF-BR I &% Smad4 mRNA ik i
PDEZATAGI 22 30k [ 6 ] il & it B Btk
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£ TGFB, LiiF51%:5'-ACTACTGCTTCAGCTC-
CACA-3', Fii#514:5-GTGTCCAGGCTCCAAAT-
GT-3', TagMan #5%f:5'-CCAAGGGCTACCATGC-
CAAC-3', QNS : H Ml - 3 - W W2 i &
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GAPDH ) L W% 5l #: 5-TGGGTGTGAAC-
CACGAGAA-3', 1Mty :5'-GGCATGGACTGTG-
GTCATGA- 3’, TagMan # %I': 5'-CTGCACCAC-
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1 WL DEROT 4H T4 3 KittT:
B S PR R UL 53¢ D0 S 7R 188 1 o I 9 ot B K e
Gy BT R R A R ™ A BT IR T R
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3.1 PIERULEE NS dUMfiRmiy, B,
M R AT, BLM 41l 52 B 20, (08 R, AR A
TEH I8 05, PR R K, PR A 2, SR MR R
DERO £ 41 i A2 2 I AH XS B 4%, R MG, 15 12 g
gL (HEPESS) Sk A
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WA i HE 4445 NS 41 ,B Jy HE 44t BLM 41 ,C Jy HE 7t
4, DERO3 41,D HJ 5y 4 NS 41, E Je e 5 BLM 41,F
e JE Y DERO3 41
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R SR RAE KBTI (x s)

415 n Ji¢ 5 (10D) AR x10%)
NS 10 0.2317£0.149 7 1.149 6 +0.559 9
BLM 10 0.9578+0.3756"*  2.2244£0.5012"
DERO1 9 0.8181£0.2210 2.1181£0.221 0
DERO2 10 0.5102 £0.021 02 1.3181+0.1250%
DERO3 10 0.3281+0.1215%%  1.1872:0.350 5%

5 NS 411K, *P <0.05, **P <0.01; 5 BLM 41 [t4%, P <0.05,
28p <0.01

5 DERO XJ ifi £f 4 fb. K Bt 2H 2 Collagen-1
TGF-B, RI[.Smad4 mRNA . TGF-8, mRNA ikl
M(2) 5 NS 4%, BLM 4filigi4! Collagen-I,
TGF-B, RII.Smad4 mRNA & TGF-B, mRNA 7:ikHj]
R, ERASIEE X (P <0.05,P<0.01), 5
BLM 4 [t4: ,DERO1 4 4 HitEArAs L AN 2, 2% 5% T
Giif# X (P >0.05) ,1fif DERO2 & DERO3 41, Col-
lagen-1.TGF-B, RII}. TGF-B, mRNA £iLk¥S A2 T
W, 2ERAES 5 X (P <0.05,P <0.01), {H# 4
Smad4 mRNA T AW E(P>0.05), 5 DERO1 4
Fb#,DERO2 } DERO3 #ifk Smad4 mRNA 7k, 4% 3
TiidE b5 K T DERO1 4, Z R A it 2 L (P <
0.05),1M DERO2 41 5 DERO3 4 [v.#%,4 Wits 5% H
Jegeit 25 (P>0.05)
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%2 DERO XfiF4efb Kk BUitiZhZH Collagen- I & TGF-B, Rl .Smad4 mRNA . TGF-B, mRNA FAHI50  (x £s)
g1 N Collagen- | TGF-B, R Smad4 TGF-B,
(10D) mRNA (10D) mRNA (10D) mRNA
NS 10 0.3234+0.171 7 0.069 9 +0.035 0 0.073 6 +0.034 5 0.002 5 +0.003 0
BLM 10 0.9348+0.377 4™ 0.1932+0.107 6" 0.1717 +0.096 2 * 0.0170+0.0157*"
DERO1 9 0.8045+0.279 6 0.1822+0.101 8 0.157 7 +0.083 2 0.0152+0.013 1
DERO2 10 0.504 5+0.189 624 0.092 2 +0.021 844 0.148 7 +0.076 2 0.008 2 +0.008 144
DERO3 10 0.414 6 +0.179 8244 0.0752 +0.031 524 0.139 6 +0.085 24 0.007 2 +0.006 124

7E: 5 NS 4{Ib#, *P <0.05, **P <0.01;45 BLM #{ k%, P <0.05,%%P <0.01; 5 DERO1 #{ [t %, 4P <0.05
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H1, Collagen- T 1T Y Jig JE A 2 Al ke = 246, 48
AR 2 12 Jirt 3k B2 U AR o ] 103 %%, Collagen- T (1) 1
JiE VLUK S EOR W] 0 5% i i 2F 4461, T TGF-B, J2
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RFVAFZE E UESE DERO H A 411 il ifi 184 473 J5 11 &
i S AR G He & Collagen- T (4 4sk B8 350 AR T B 1E
Jitia] i B A A = A 2 A FRAIL A Bkt S5 o453 4
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